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Executive summary 


Egypt Hydrocarbons Cooperation (EHC) intends to build its own on-site ammonia unit inside its 


existing footprint of the EHC plant site. The site currently includes the existing nitric acid and liquid 


ammonium nitrate units and is located in Industrial Zone Nine, Ain Sokhna, Egypt.  


This Environmental, Social and Health Impact Assessment (ESHIA) aims to ensure that relevant 


Egyptian and international (i.e. IFC) regulatory requirements are met and that the Project is 


implemented in an environmentally sustainable manner.  


Worley had previously developed an Environmental and Social Impact Assessment (ESIA) study for the 


ammonium nitrate plant, which had been granted approval from the Egyptian Environmental Affairs 


Agency (EEAA) in January 2011 (Ref 0398). After obtaining the EEAA formal approval, EHC made minor 


changes and modifications to the original design and layout; consequently, an addendum 


Environmental Impact Assessment (EIA) study was developed. Worley was contracted in 2014 to 


perform the Addendum EIA study for the as-built design changes, which has been granted the EEAA 


approval in December 2015 (Ref 6070). 


Following this, EHC investigated the feasibility of producing mixed fertilizers, namely; ammonium 


nitrate and sulfate with a production capacity of 200 MTPD together with ammonium nitrate and 


calcium with a production capacity of 152 MTPD. As such, EHC prepared a Scoped Environmental 


Impact Assessment (B) Study that obtained the EEEAA approval in April 2019 (Ref. 2012) and amended 


in October 2019 (Ref. 5166). 


Policy, Legal, and Administrative Framework 


The applicable national laws and guidelines to the proposed project include: 


• Environmental Protection Law No. 4 of the year 1994 (Law 4/94) 


• Labor Law No. 12 of the year 2003 (Law 12/2003) 


• Environmental Impact Assessment Guidelines issued in January 2009 (2nd edition) 


The applicable international guidelines to the proposed project are: 


• IFC EHS General Guidelines 


• IFC EHS Guidelines for Nitrogenous Fertilizer Production 


• IFC EHS Guidelines for Large Volume Inorganic Compounds Manufacturing and Coal Tar 


Distillation 


• IFC Health Impact Assessment Protocols 


• IFC/EBRD Workers’ Accommodation: Processes and Standards 


Project Description 


Location and overview  


Figure 1 shows the Project location. The proposed ammonia Unit has a capacity of 1,320 MTPD of 


ammonia. The new Unit will be connected to existing Nitric Acid and Ammonia Nitrate Units with a 


production rate of 850 MTPD and 1,060 MTPD, respectively.  
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Figure 1 Project location 


The Unit is designed to have a life span of 25 years. An overall 36-months construction schedule is 


planned. The construction workforce is estimated to be around 2,000 workers; whereas, about 80-100 


workers including engineers, technicians and personnel working on shifts are needed during the 


operation phase.  


The proposed Project facilities will be installed at the western end of a tract of land owned by EHC, 


that has a total area of about 500,000 m2. The proposed ammonia unit will have an area of approx. 


120,000 m2; whereas, the current ammonium nitrate and nitric acid units have an approximate area of 


about 120,000 m2. 


Main processes  


The main processes for Ammonia Unit are as follows:  


• Desulfurization 


• Primary Reforming 


• Secondary Reforming 


• Carbon Monoxide Shift Conversion 


• Carbon Dioxide Removal  


• Methanation 


• Drying 


• Cryogenic Purification 


• Compression 


• Ammonia Synthesis 


• Ammonia Refrigeration 
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The key raw material for the ammonia production is the natural gas that will be supplied through the 


national grid. The natural gas consumption is expected to be 34,474 kg/h. Raw water will be supplied 


through groundwater wells and total demand of the ammonia unit is 385 m3/h.  


Wastes and emissions  


During the construction phase, dust emissions will be produced during different construction activities 


related to excavation works. Other air emissions will include exhaust from vehicles, and generators. 


Different air emissions sources are identified during the operation phase such as reformer, compressor 


and auxiliary boilers. As for the noise, the possible source of noise levels is the construction phase is 


equipment and machinery such as graders and tracked excavator. During the operation phase, the 


main noise sources during operation phase of the project include reformer and compressors. 


During construction phase, the liquid effluents may include water from equipment washing and 


domestic wastewater. The wastewater will be adequately collected and sent to an authorized 


wastewater treatment facility for appropriate treatment. During the operation phase, the liquid 


effluents streams include boiler blowdown and domestic wastewater. In general, the Zero Liquid 


Discharge approach will be adopted for the different liquid effluents, as far as practical.  


Solid wastes during construction phase include: concrete and cement and packaging materials (such as 


plastic, paper, etc.). During the operation phase spent catalysts. In general, the solid wastes during the 


different phases of the project will be adequately collected and recycled to maximum extent possible.  


Analysis of Alternatives 


A number of alternatives were discussed in the ESHIA report. These alternatives are: 


• No action  


• Technology  


• Feedstock  


• Location  


It should be noted that the “no action alternative” would lead to loss of investment, would not provide 


expected employment opportunities and would deprive the economy from valuable Ammonia 


production capacity. 


Description of the Environment  


Both secondary and primary data was used for describing the environment in the vicinity of the 


proposed Project. Secondary data was collected through desktop study from available public records, 


maps, articles, books and scientific studies as well EHC previous studies. A site survey was conducted 


during August 2020, where a site walkthrough, measurement and sampling activities have been 


conducted, comprising the primary data collection source. 


Physical and Biological Baseline 


Climate 


The climate in Suez is classified as an arid hot desert. The Ain Sokhna area is known for its mild climate 


all over the year. The average annual temperature is 21.9°C and the average humidity is 51.9%. The 


average annual amount of precipitation in Ain Sokhna is 21.8 mm; whereas, the mean annual average 


wind speed is 13.2 km/h. 
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Air Quality  


A site-specific air sampling campaign was conducted for the proposed Project.  During the campaign, 


ambient air sampling was undertaken at six locations, namely “AA1 to AA6”, distributed to cover the 


boundaries of the proposed Project, the nearest tourist villages and the workers potential 


accommodation locations. Active air quality measurements were conducted for a period of 24-hour for 


the following parameters: 


• Total Suspended Particulate 


(TSP) 


• Particulate Matter (PM10) • Particulate Matter (PM2.5) 


• Nitrogen dioxide (NO2) • Sulphur dioxide (SO2) • Carbon Monoxide (CO) 


• Ozone (O3) • Ammonia (NH3) • Lead (Pb) 


The results indicated that the ambient levels of combustion pollutants, such as NO2, SO2 and CO, are 


compliant with the applicable limits both national and international. Ambient levels of TSP and PM10 


were recorded to be exceeding of the applicable Egyptian limit and international guideline at some of 


the monitoring locations. Conversely, measured levels of fine particles (PM2.5), which are an indicator of 


fuel combustion in the area, are well below the limits at the locations. These low PM2.5 levels indicate 


that the high PM10 levels may not be originated by industrial activities (that would also increase 


significantly PM2.5 levels) and may be mostly originated by desert dust transported by wind, as 


expected in desert areas. Elevated O3 levels were recorded in almost all the monitoring locations. In 


general, Ozone levels are typically highest during the summer months, when the influence of direct 


sunlight is the greatest. It is highly likely that the elevated O3 concentrations recorded during this 


monitoring campaign are primarily affected by the high temperatures observed. On the other hand, 


monitored levels of NH3 are negligible (below detection limits) in all locations. 


Greenhouse Gases  


In Egypt, the energy sector (e.g. power generation) is the highest GHG-emitting sector accounting for 


64% of the total emissions for the year 2015. The total CO2 emissions in 2018 amounted to 250,658 Mt 


(250,658x106 tons). 


Ambient Noise 


A noise monitoring survey was undertaken at several points surrounding the EHC site and at tourist 


villages east of the Suez-Hurgada highway. Twelve points (P1-P12) were measured for 1 hour covering 


the day and night intervals as per the Egyptian Law and IFC guidelines; whereas, ten points (N1-N10) 


were measured for 15-min. The measurement points covered the boundaries of the proposed Project, 


the nearest tourist villages and the workers potential accommodation locations. All measurements 


showed compliance with the national limits and international guidelines.  


Geology and Topography  


The Gulf of Suez Geosynclines is a graben area which has subsided and been filled with deposits. It 


covers an area of 8,300 km2 with a length of 350 km from the North to the South and a width up to 30 


km in some sections. On the western side of the Gulf, the thickness of the Pliocene-Pleistocene 


deposits attains a maximum of only 240 m at Ras Ruahmi. The Ain Sokhna area elevations range 


between 0 to 500 m. 
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Soil Quality  


Six soil samples were collected at the Project site as part of the primary data collection. It should be 


noted that there are not local limits for soil quality, as such the results cannot be assessed in terms of 


regulatory compliance. However, they will be used as baseline data for future monitoring campaigns.  


Groundwater 


Two groundwater quality assessment campaigns were conducted by Advisian in 2014 and 2013 at the 


EHC facility as part of the construction phase environmental monitoring program. The groundwater 


table was found at a distance of 18.4 m below the ground level in both wells during the first 


construction monitoring campaign. In general, the results of the different campaigns indicated the 


high salinity of groundwater in the project area. It should be noted that there are no national limits for 


groundwater quality, as such groundwater quality results cannot be assessed in terms of regulatory 


compliance. 


Terrestrial Ecology  


The Project area is not located within any statutorily protected area. Furthermore, it should be noted 


that the nearest protected areas (Wadi Degla and the Petrified Forest) are located at about 90 km west 


of the Project location. Ain Sokhna lies within the Important Bird Area (IBA) of EG34. An ecological 


walkthrough survey was conducted in the survey area as part of the primary data collection. The survey 


area can be classified as 8.1 Desert Hot according to the IUCN Habitat Classification Scheme (Version 


3.1).  


The survey area is generally flat composed of soft sand covered by a layer of hardened sand and 


gravel. Furthermore, the area is mostly barren with very limited vegetation cover. Examples of the 


fauna encountered on site included bees and wasps (Order Hymenoptera), ants (family Formicidae), 


and Houseflies (Musca domestica). In general, the surveyed area does not include any important 


species, according to the IUCN Red List. Several species of birds were observed and heard during the 


site visit. All identified species are classified as Least Concern on the IUCN Red List. 


Natural Hazards 


In general, the Gulf of Suez is considered seismically active; however, Northern Gulf of Suez, where the 


Project is located, is characterized by its low seismic activity. In general, the Suez area is subject to flash 


flood hazards, where the storm water is directed towards the Gulf of Suez. A Regional Flood Risk 


Assessment Study was conducted for North-West Gulf of Suez industrial area, where the proposed 


Project is located, by the Water Resources Research Centre, Water Research National Centre, Ministry 


of Irrigation and Water Resources. The study indicated that by implementing the proposed protection 


works, the proposed Project will be well-protected against flood risks. 


Socioeconomic Baseline 


Area Profile 


The proposed Project is located in the Suez Governorate, in eastern Egypt. The total area of Suez 


Governorate is estimated to be 9,002.2 km2. Suez Governorate is composed of five districts, Suez, El 


Arbaeen, El Ganayen, Faisal and Ataqa. The Project is situated in Ataqa District, which is the largest 


district in Suez Governorate.  
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Population Profile 


The Project is located within a designated industrial area (Zone 9). The closest main residential area is 


the city of Suez. Furthermore, there is limited presence of Bedouin community in the wider area at a 


distance of about 14 km from the Project area. The touristic villages in the close proximity of the 


Project location are characterized by transit population as it is typically occupied during limited 


number of weeks throughout the entire year. The total population of Suez Governorate is 760,589 


residents representing 0.76% from Egypt's total population. 


Labor Profile  


According to the Statistical Yearbook of Suez Governorate 2018, the industrial sector includes 33,607 


workers of the Governorate workforce. Ataqa District represents the largest proportion of employment 


due to the presence of industrial zones in the geographical area of this district. 


Child Labor 


Egypt Demographic and Health Survey, conducted in 2014, concluded that 7% of children in Egypt are 


involved in child labor. Child labor percentage in Egypt is much higher in rural than in urban parts of 


the country. The percentage rises in the rural area of upper Egypt followed by the rural area in the 


Delta region, followed by the rural area in Border Governorates. 


Community Services Profile 


The CAPMAS in Egypt announced that Egypt's illiteracy rate dropped from 39.4 % in 1996 to 29.7 % in 


2006, and then to 25.8 % in 2017. CAPMAS statistics in 2019 indicated that total number of regular 


buildings for housing purposes in Suez governorate is 80,713. Five police stations are distributed 


across districts of Suez. Ataqa district has one police station, which is considered one of the largest in 


the Suez Governorate. 


Economic Profile 


The key industrial activities and investment opportunities in Suez Governorate include: petrochemicals, 


petroleum services, refineries, glass industry, iron industry, fertilizer industry, liquefied natural gas, 


clothing and textiles manufacturing among others. Tourist facilities are concentrated in Ataqa District. 


Agriculture economic activity in Suez Governorate is limited. Furthermore, Ain Sokhna and the Project 


location are free of any agriculture or grazing activities.  


Utilities and Infrastructure  


The drinking water network covers all districts in Suez Governorate. The electrical distribution network 


covers all districts in Suez Governorate. The Ismailia-Hurghada road is a major transport route in the 


area. It is the main road for the movement of transport of goods and workers to and from the 


industrial zone. The new Ain Sokhna Cairo road is also important as it is the shortest road to Cairo and 


Giza Governorates.  


Archaeology  


there are seven archaeological sites in Ataqa district including one site within Sokhna area. This site is 


located at a distance of approximately 22 km far from the Project location. 
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Primary Supply Chain 


the total number of utilized quarries in Suez Governorate is 204 with a total production of 5634098 m3. 


The total produced natural gas in Egypt during the financial year 2018/2019 is about 2.51 trillion ft3. 


The key consumers of natural gas in Egypt is electricity generation sector, followed by industry, 


petroleum and then households.  


Health Baseline 


The Egyptian healthcare system is pluralistic, comprising a variety of healthcare providers from the 


public as well as the private sector. The government ensures basic universal health coverage, although 


private services are also available for those with the ability to pay. The main government bodies 


governing Egypt’s health care system are the Ministry of Health (MoH) and the Health Insurance 


Organization (HIO).  


Respiratory and Housing Issues 


Respiratory and housing issues in Egypt can be summarized into three main issues including 


Tuberculosis (TB), influenza and Chronic Obstructive Pulmonary Disease (COPD). Regarding TB, the 


trends in Egypt are generally on the decline. Pandemic influenza, and primarily avian influenza, is a 


serious concern for Egypt. In Egypt, COPD is a significant health problem. The main predictors for 


COPD diagnosis are old age, smoking history, and presence of chest wheezes. 


Veterinary Medicine and Zoonotic Issues 


Zoonotic parasitic diseases remain an important health issue in Egypt. The most notable records of 


zoonotic issues are rabies, bovine tuberculosis, brucellosis, leptospirosis and neglected tropical 


diseases. 


Non-Communicable Diseases (NCDs) 


NCDs are the leading cause of death in Egypt accounting for 84% of deaths in 2016. Examples of wide 


spread NCDs in Egypt include; cardiovascular diseases, diabetes, cancer, and chronic respiratory disease.  


Soil, Water and Sanitation-Related Diseases 


Egypt has significant problems with the availability of potable water and sanitation in rural areas 


compared to urban areas. Lack of access to safe water and proper sanitation facilities as well as poor 


hygiene contribute to the spreading of diseases. 


Food and Nutrition-Related Issues 


Egypt's adult population face a malnutrition burden. 28.5% of women of reproductive age have 


anemia, and 19.8% of adult women have diabetes, compared to 16% of men. Meanwhile, 41.1% of 


women and 22.7% of men have obesity. Other diseases such as cardiovascular diseases, diabetes, and 


hypertension are also associated with obesity. 


Vector-related Diseases 


As of the time of writing this report (June 2020), COVID-19 is still an ongoing global pandemic. 


Additionally, Egypt is affected by at least seven vector-borne diseases of public health concern, 


including lymphatic filariasis, malaria, schistosomiasis and Rift Valley fever. However, many of these 


diseases are preventable through evidence-based protective measures.  
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Viral Hepatitis 


Viral hepatitis is one of Egypt’s most significant public health challenges, with an estimated 10% of the 


population, living with the disease and millions more at risk for infection. A national prevalence rate for 


hepatitis B virus among individuals in the – 59 years is 1% and for hepatitis C virus among the same 


group age is 4.4%. 


Sexually Transmitted Infections (STIs) 


A study among people attending an STI clinic in Cairo showed that gonorrhoea was the most 


prevalent of all the STIs and accounted for over 30% of STI cases in the hospital.  


Accidents and Injuries 


Road traffic crashes are among the leading causes of unintentional injuries in Egypt, and around 


12,000 lives are lost every year. These account for 53.9% of all unintentional injuries reported in Egypt. 


The total number of fatalities due to car accidents in the Suez governorate was reported at 67 in 2018. 


Workers’ Occupational Health and Safety 


In Egypt, the majority of occupational injuries recorded in 2017 occurred in the manufactures industry 


reported at 59% of all recorded injuries, followed by health and social work at 23%. Of all reported 


injuries in 2017, 88% of the workers had a full recovery, 11% were till the date of the report still being 


treated, 1% had recovered with a disability and almost 0% were reported as fatalities. 


Exposure to Potentially Hazardous Materials 


Accidents from hazardous materials can range from a chemical spill on a highway, groundwater 


contamination by naturally occurring methane gas, to a hazardous material accident in a household. 


Social Determinants of Health (SDH) 


The social determinants of health (SDH) are the social and economic factors that influence people's 


health. A survey was done in 2009 and surveyed 14,640 individuals aged 18-64 years in 5 years in 


Egypt. The results showed that the prevalence of mental disorders was about 17% in the studied 


population. The survey also showed that the most common disorders are mood (such as major 


depressive disorder) and anxiety disorders (such as panic, obsessive-compulsiveness, and post-


traumatic stress). Use of tobacco, consumption of alcohol, unhealthy dietary practices and physical 


inactivity are the leading behavioural risk factors for NCDs. A survey conducted in 2012 showed that 


43.4% of males and 0.45% of females are current smokers. The percentage that currently drinks (drank 


alcohol in the past 30 days) is 0.9% for both sexes. 


Cultural Health Practices 


In Egypt there are the traditional health practitioners such as seers and spirit healers but there is no 


clear overview of the current status. A research on mentally ill patient’s health seeking practice in Egypt 


found that 4 out of 10 prefer to visit non-medical practitioners.  


Health Services Infrastructure 


According to the statistics of the Directorate of Health Affairs (DHA) in Suez Governorate, there are 


nine public hospitals in Suez Governorate with a total of 847 beds, and ten private hospitals with a 


total of 217 beds. 
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Environmental, Social and Health Impacts Assessment 


Methodology  


Potential positive and negative impacts resulting from the defined project activities during 


construction and operation phases are assessed. The methodology entails: 


• Identification of the Valued Receptors (VRs) 


• Identification of the main Project activities 


• Impact evaluation 


• Significance ranking (Bojórquez - Tapia et al., 1998) 


Table 1 shows the impact significance matrix. 


Table 1  Impact significance 


 Impact Index 


VR 


Categorisation 
N VL L M H VH 


L IN IN IN MI MO MA 


M IN IN MI MO MA MA 


H IN MI MO MA MA MA 


Impacts Assessment Summary  


Table 2 and 3 shows a summary of the main significant impacts identified in the present report before 


and after implementing mitigation measures. 
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Table 2 Impact assessment summary – Routine Events 


Aspect  VR Impact Significance Pre-


Mitigation 


Significance Post 


Mitigation 


Construction Phase 


Environmental impacts 


Site Preparation  


Air Reduction in air quality  Moderate Minor 


Noise Increased noise levels Moderate Minor 


Soil  Increased potential for soil 


erosion and deposition by wind 


Minor Minor 


Flora and fauna (other 


than avifauna) 


Disturbance and avoidance of 


the area  


Insignificant Insignificant 


Avifauna  Disturbance and avoidance of 


the area  


Insignificant Insignificant 


Installation of the main process units and 


support systems (e.g. pipelines laying, 


paving internal roads, groundwater wells 


installation, major units’ installation, etc.) 


Air Reduction in air quality Moderate Minor 


Global Climate GHGs emissions and contribution 


to global warming  


Minor  Minor 


Noise Increased noise levels Moderate Minor 


Soil  Increased potential for soil 


erosion and deposition by wind 


Minor Minor 


Flora and fauna (other 


than avifauna) 


Disturbance and avoidance of 


the area  


Insignificant Insignificant 


Avifauna  Disturbance and avoidance of 


the area 


Minor Insignificant 
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Aspect  VR Impact Significance Pre-


Mitigation 


Significance Post 


Mitigation 


Social and health impacts 


Construction activities  


Population (Members 


of the local 


community) 


Nuisance to population Moderate Minor 


Population (Onsite 


workers) 


Nuisance to population Moderate Minor 


Tourism and 


recreational resorts 


Nuisance to resorts residents  Moderate Minor 


Utilities  Additional pressure on the 


existing utilities capacities  


Insignificant Insignificant 


Community services 


(Housing, hospitals) 


Additional pressure on the 


available services   


Insignificant  Insignificant 


Traffic Increased traffic on the roads  Moderate Minor  


Operation Phase 


Environmental impacts 


Ammonia Production Unit start-up 


Air Reduction in air quality  Moderate Minor  


Global Climate GHGs emissions and contribution 


to global warming  


Minor  Minor  


Noise Increased noise levels Minor  Minor  


Terrestrial flora and 


fauna (other than 


avifauna) 


Disturbance and avoidance of the 


area  


Insignificant Insignificant 
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Aspect  VR Impact Significance Pre-


Mitigation 


Significance Post 


Mitigation 


Avifauna  Disturbance and avoidance of the 


area  


Insignificant Insignificant 


Facility normal operation 


Air Reduction in air quality Moderate Minor  


Global Climate GHGs emissions and contribution 


to global warming  


Moderate Moderate 


Noise Increased noise levels Minor Minor  


Terrestrial flora and 


fauna (other than 


avifauna) 


Disturbance and avoidance of the 


area  


Insignificant Insignificant 


Avifauna  Disturbance and avoidance of the 


area 


Minor Insignificant 


Social and health impacts 


Ammonia Production Unit start-up 


Population (Members 


of the local 


community) 


Nuisance to population Moderate Minor 


Population (Onsite 


workers) 


Nuisance to population Moderate Minor 


Tourism and 


recreational resorts 


Nuisance to resorts residents  Minor Minor 


Traffic Increased traffic on the roads Minor Insignificant  


Facility normal operation 


Population (Members 


of the local 


community) 


Nuisance to population Moderate Minor 
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Aspect  VR Impact Significance Pre-


Mitigation 


Significance Post 


Mitigation 


Population (Onsite 


workers) 


Nuisance to population Moderate Minor 


Tourism and 


recreational resorts 


Nuisance to resorts residents  Minor Minor 


Traffic Increased traffic on the roads  Moderate Minor 


Table 3 Impact assessment summary – Non-routine events 


Aspect VR Impact Significance Before 


Mitigation 


Significance After 


Mitigation 


Spills and Leaks 


Air Degrading air quality Moderate Minor 


Soil Soil contamination Minor Insignificant 


Groundwater Groundwater contamination Moderate Minor 


Fauna and Flora (except for 


avifauna) 


Harmful to inhabitants and 


affecting their safety 
Minor Insignificant 


Avifauna  Harmful to inhabitants and 


affecting their safety Minor Insignificant 


Population (Members of the 


local community) 


Disturbing the population 
Moderate Minor 


Population (Onsite workers) Exposure to hazardous chemicals 


and materials 
Major Moderate 


Tourism and Recreational 


Resorts 


Nuisance to tourism and 


recreational resorts Moderate Minor 
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Aspect VR Impact Significance Before 


Mitigation 


Significance After 


Mitigation 


Traffic Traffic delays and jamming due 


to clean up  
Moderate Moderate 


Vehicle Collision / Accidents 


Population (onsite workers 


and Members of the local 


community) 


Human Injury or loss of life 


Major Moderate 


Traffic Traffic jamming Moderate Moderate 


Emergency Flaring and 


Releases 


Air Reduction of air quality Minor Minor 


Noise Elevated noise levels Insignificant  Insignificant 


Population (Members of the 


local community) 


Disturbance and annoyance 
Minor Minor 


Population (Onsite workers) Disturbance and annoyance Minor Minor 


Fauna and flora  Possible disturbance, injuries and 


loss of birds 
Insignificant Insignificant 


Tourism and Recreational 


Resorts 


Nuisance to tourism and 


recreational resorts 
Minor Minor 


Inappropriate waste disposal  


Soil Soil contamination Minor Insignificant 


Groundwater Groundwater contamination Moderate Minor  


Fauna and flora (except for 


avifauna) 


Harmful to inhabitant species 


and affecting their safety 
Insignificant Insignificant 


Population (Onsite workers) Panic and disturbance and 


possible injuries 
Moderate Minor  


Population (Members of the 


local community) 


Panic and disturbance 
Moderate Minor  
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Aspect VR Impact Significance Before 


Mitigation 


Significance After 


Mitigation 


Tourism and Recreational 


Resorts 


Nuisance to tourism and 


recreational resorts 
Moderate Minor  


Fire 


Air Reduction of air quality Moderate Moderate 


Fauna and flora (except for 


avifauna) 


Toxicity and disturbance 
Minor Insignificant 


Avifauna  Harmful to inhabitants and 


affecting their safety 
Minor Insignificant 


Population (Onsite workers) Panic and disturbance and 


possible injuries 
Major Moderate 


Population (Members of the 


local community) 


Panic and disturbance 
Moderate Minor  


Tourism and Recreational 


Resorts 


Nuisance to tourism and 


recreational resorts 
Moderate Minor  


Explosion 


Air Reduction of air quality Moderate Moderate 


Fauna and flora (except for 


avifauna) 


Toxicity and disturbance 
Minor Insignificant 


Avifauna  Harmful to inhabitants and 


affecting their safety 
Minor Insignificant 


Population (Onsite workers) Panic and disturbance and 


possible losses of lives 
Major Moderate 


Population (Members of the 


local community) 


Panic and disturbance and 


possible losses of lives 
Major Moderate 


Tourism and Recreational 


Resorts 


Nuisance to tourism and 


recreational resorts 
Major Moderate 
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The mitigation measures included but were not limited to: 


• Machinery and generators with ‘quiet’, ‘muffled’ or ‘silenced’ running should be used  


• Use baffles and acoustic insulation, where appropriate  


• Fitting vehicles with effective exhaust silencers, where available and practical 


• Minimise machinery operation and vehicle movements, particularly during the night hours 


• Energy consuming and CO2-generating activities should be done as efficiently as possible and 


practical to minimise CO2 emissions 


• Maximise the use of fuels for equipment that produce the least amount of CO2 emissions, as far as 


practical  


• Investigate the possibility of carbon capture and storage 


• Minimise CH4 fugitive emissions 


• All areas where environmental contaminants are stored should have adequate secondary 


containment to collect accidental spillage; 


• Vehicles and other equipment shall be subjected to regular maintenance to avoid spills and 


leakage of fuels and lubricants 


• Security measures will be implemented to control the unauthorized access 


• Train employees to safely cope with emergency events, such as, but not limited to, promptly 


containing, reporting and/or cleaning up any oil or hazardous material spills and use personal 


protection equipment 


• Coordination with local fire services and providing specific information on the facility, as necessary, 


so that the most effective firefighting methods can be determined 


• An emergency notification system should be implemented to inform nearby industries of an 


emergency 


It should be noted that for a number of potentially affected VRs, the proposed project has No Impact 


on. These VRs are as follows: 


• Bedouin community – Construction Phase 


• Bedouin community – Operation Phase 


• Human rights – Construction Phase 


• Human rights – Operation Phase 


• Utilities – Operation Phase 


• Community services – Operation Phase 


Furthermore, the proposed Project is expected to have a Positive impact on the following VRs: 


• Population (Members of the local community) – Construction Phase 


• Population (Onsite workers) – Construction Phase 


• Tourism and recreational resorts – Construction Phase 


• Local Economy – Construction Phase 


• Population (Members of the local community) – Operation Phase 


• Population (Onsite workers) – Operation Phase 


• Local Economy – Operation Phase 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian xxxi 


Rev A: 00-EN-Rep-01  


 


 


The Project will contribute positively by creating economic opportunities during the construction and 


operation phases such as the accommodation of senior management in hotels during low season and 


the rental of currently unoccupied housing units. 


Environmental and Social Management Plan 


The overall purpose of the ESMP is to ensure that recommendations provided in the ESHIA study are 


translated into practical management actions which can be adequately resourced and integrated into 


the Project phases. The ESMP covers both the Construction Phase and Operation Phase. It also outlines 


the monitoring requirements during the different phases of the project.  


Community and Stakeholder Consultation 


EHC plant project has implemented different stakeholder’s engagement activities in line with the 


national requirements and international guidelines. The engagement activities included public 


consultation sessions. As part of the ESIA study prepared for EHC plant in 2010, two public 


consultation sessions were held. The first public consultation was conducted in September 2009 at 


Suez governorate and was attended by representatives from different agencies, authorities, and 


companies including, but not limited to, Suez Governorate, Red Sea Ports Authority, EEAA, etc. The 


second public consultation session was held in February 2010 to discuss and disclose the findings of 


the ESIA report.  


Furthermore, as part of EHC commitment to effectively engage with the local community throughout 


the different phases of the project development, a socio-economic survey was conducted in 2013 with 


different representatives of the local community including but not limited to Bedouin community, 


other operating facilities in the area and touristic villages. The findings of the survey showed that 


people’s attitude towards the project during construction phase was good, and expectations from the 


project were mostly positive regarding social and economic aspects. 


EHC disclosed the key findings of the ESHIA study to the key stakeholders through sharing a summary 


in English and Arabic languages. The feedback of the stakeholders was incorporated in the ESHIA 


report, as far as practical.  


Conclusion  


Finally, based on the findings and recommendations of the environmental, social and health 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 negative impacts to the environment and local community. 
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Acronyms and abbreviations 


Acronym/abbreviation Definition 


AFOLU  Agriculture, Forestry and Other Land Use  


ALARP As Low As Reasonably Practicable 


AMSL  Above Mean Sea Level  


AN Ammonium Nitrate 


BFW Boiling Feed Water 


BOD Biological Oxygen Demand 


BTB Bovine Tuberculosis  


CAA Competent Administrative Authority  


CCO Curative Care Organization 


CESMP Construction Environmental and Social Management Plan 


CO Carbon Monoxide 


CMS  Convention on Migratory Species  


CO2 Carbon Dioxide 


COD Chemical Oxygen Demand 


COMOX Cobalt / Molybdenum Oxide  


COPC Contaminant of Potential Concern  


COPD Chronic Obstructive Pulmonary Disease 


CPI Corrugated Plate Interceptor 


CR  Critically Endangered  


D Decree 


EA Environmental Assessment  


EEAA Egyptian Environmental Affairs Agency 


EHA Environmental Health Area 


EHC Egypt Hydrocarbon Corporation  


EIA Environmental Impact Assessment  


EN  Endangered  


EP Equator Principles 


EPFIs Equator Principles Financial Institutions  
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Acronym/abbreviation Definition 


ER Executive Regulation 


ESCP Environmental and Social Commitment Plan 


ESHIA  Environmental, Social and Health Impact Assessment  


ESMP Environmental and Social Management Plan 


ESIA Environmental and Social Impact Assessment  


ESS Environmental and Social Standards 


FEED Front-End Engineering Design 


GHG  Greenhouse Gas  


GHGI  Greenhouse Gas Inventory  


GIIP Good International Industry Practice  


GLC Ground Level Concentration  


GNI Gross National Income 


GSMH  General Secretariat of Mental Health   


HDI Human Development Index 


HIO Health Insurance Organization  


HIV Human Immunodeficiency Virus  


HP High Pressure 


HTS High Temperature Shift 


IDA Industrial Development Authority 


IFC International Finance Corporation 


IPCC  Intergovernmental Panel on Climate Change  


IPPU  Industrial Process and Product Use  


ISBL Inside Battery Limit 


IUCN  International Union for Conservation of Nature  


KBR Kellogg, Brown and Root 


LAeq A-weighted, equivalent sound level 


LC  Least Concern  


LLP Low Low Pressure 


LP Low Pressure 
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Acronym/abbreviation Definition 


LTS Low Temperature Shift 


MP Medium Pressure 


MTPD Metric Ton per Day  


MTPD Metric Tons Per Day 


MW Mega Watt 


NA Nitric Acid 


NCD  Non-communicable disease  


NH3 Ammonia 


NNF Normally No Flow 


NOx Nitrogen Oxides 


NT  Near Threatened  


OESMP Operation Environmental and Social Plan 


OP Operational Policy 


OPC Oriental Petrochemicals Company 


OSBL Outside Battery Limit 


OSH Occupational Safety and Health  


PPE Personal Protective Equipment  


ppm Part per Million 


ppmv Part per Million by Volume 


RO Reverse Osmosis 


PR Performance Requirement 


PS Performance Standard 


SCzone Suez Canal Economic Zone  


SDH Social Determinants of Health 


SOx Sulphur Oxides 


SSOC Suez Safety Outfitters Company 


STI Sexually Transmitted Infection 


TB Tuberculosis  


TBD To Be Determined  
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Acronym/abbreviation Definition 


TCF Temporary Construction Facilities 


TDS Total Dissolved Solids 


TSS Total Suspended Solids 


U&O Utilities & Offsites 


UNFCCC  United Nations Framework Convention on Climate Change  


UNHCR United Nations High Commissioner for Refugees 


VU  Vulnerable  


WHO  World Health Organization  


ZLD Zero Liquid Discharge 
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1 Introduction 


Egypt Hydrocarbons Cooperation (EHC) intends to build its own on-site ammonia unit inside its 


existing footprint of the EHC plant site. The site currently includes the existing nitric acid and liquid 


ammonium nitrate units and is located in Industrial Zone Nine, Ain Sokhna, Egypt (Figure 1). 


The proposed Project facilities will be installed at the western end of a tract of land owned by EHC, that 


has a total area of about 500,000 m2. The proposed ammonia unit will have an area of approx. 120,000 


m2. 


EHC retained Advisian (Worley Group) to conduct an Environmental, Social and Health Impact 


Assessment (ESHIA) study for its proposed ammonia unit project (herein after, the “Project”). The 


primary focus of this ESHIA is on the construction and operation phases of the Project (i.e. Inside 


Battery Limits only where the modification/expansion activities are taking place), and the associated 


impacts. Furthermore, decommissioning will be covered as part of this ESHIA, in as far as practical. 


 


Figure 1 Project location  


 Background  


The existing ammonium nitrate plant consists of 850 MTPD (metric ton per day) nitric acid unit and 


1,060 MTPD low density ammonium nitrate unit. The major components of the existing plant are 


designed for a lifetime of more than 30 years. Worley had originally developed an Environmental and 


Social Impact Assessment (ESIA) study for the ammonium nitrate plant, which had been granted 


approval from the Egyptian Environmental Affairs Agency (EEAA) in January 2011 (Ref. 0398).  


After obtaining the EEAA formal approval, EHC made minor changes and modifications to the original 


design and layout; consequently, an addendum Environmental Impact Assessment (EIA) study was 


developed. This Addendum EIA compiled all the design changes generated during the development of 


the Front-End Engineering Design (FEED) and up to the As-Built design. Worley was contracted in 2014 


to perform the Addendum EIA study for the as-built design changes, which has been granted the EEAA 


approval in December 2015 (Ref. 6070).  
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Following this, EHC investigated the feasibility of producing mixed fertilizers, namely; ammonium 


nitrate and sulfate with a production capacity of 200 MTPD together with ammonium nitrate and 


calcium with a production capacity of 152 MTPD. As such, EHC prepared a Scoped Environmental 


Impact Assessment (B) Study that obtained the EEEAA approval in April 2019 (Ref. 2012) and amended 


in October 2019 (Ref. 5166).  


A copy of the EEAA formal approvals is presented in Appendix 2. A list of the existing relevant reports 


concerning the EHC facility is presented Table 1. 


Table 1 Environmental reports list 


No. Report  Remarks  


1 Environmental and Social Impact 


Assessment for Ammonium Nitrate Plant 


Project, Ain Sokhna, Egypt 


Approved by the EEAA in January 2011 (Ref. 0398) 


(Appendix 2) 


2 Addendum EIA for Ammonium Nitrate 


Plant Project Expansion (Management of 


Surplus Nitric Acid), Ain Sokhna, Egypt 


Notification of Design Changes (As-Built 


Design) and Project Modifications 


Approved by the EEAA in December 2015 (Ref. 6070)  


(Appendix 2) 


3 Addition of mixed Fertilizers Production Approved by the EEAA in April 2019 (Ref. 2012) and 


amended in October 2019 (Ref. 5166)  


(Appendix 2) 


Ammonia is a key input material to produce EHC facility’s different products, namely nitric acid and 


low-density ammonium nitrate. Currently EHC receives ammonia through a marine terminal (ship-


unloading facility) at Sokhna 1 (McDermott) Port. EHC is planning to construct its on-site Ammonia 


unit, with the objective of reducing ammonia imports. The capacity of the proposed ammonia unit is 


1,320 MTPD. The Project facilities are to be designed for a plant life of 25 years.  


 Purpose of the Environmental, Social and Health (ESHIA) Impact 


Assessment 


This ESHIA aims to ensure that relevant national and international regulatory requirements are met and 


that the Project is implemented in an environmentally sustainable manner, to meet or surpass the 


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


guidelines, namely: 


• Egyptian Environmental Law 4 of 1994 (Environment Law) amended by Law 9 of 2009 and Law 105 


of 2015 and its executive regulations 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 
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Objectives of the ESHIA include: 


• Identify and analyse sensitive components of the existing environment, review the existing 


literature, 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 impacts during construction and 


operation phases 


• Identify and recommend practical mitigation measures early in the process to eliminate, minimise, 


mitigate or avoid any negative impacts resulting from the Project 


• Recommend environmental and social management/monitoring plan 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 


 Scope of Work 


The scope of the ESHIA incorporates the requirements of the EEAA and IFC and covers a range of 


potential Project effects that could impact the local and regional biophysical and socio-economic 


environment. It should be noted that the scope of work is limited to ISBL associated facilities and 


activities only. 


The scope of work of this ESHIA can be summarized as follows: 


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


that the Project must meet 


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


Project area 


• Recommend a consultation process to ensure that all stakeholders are consulted and are kept 


informed throughout all stages of the study 


• Develop an Environmental and Social Management Plan including recommendations regarding 


mitigation measures and monitoring that the Project should implement to prevent or reduce 


significant negative impacts, if any 
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2 Policy, Legal, and Administrative Framework 


 National Legislation 


In this section, the national legislation including but not limited to Environmental Law and the 


environmental impact assessment guidelines are presented. It is worth mentioning that according to 


the Environmental Impact Assessment Guidelines issued in January 2009 (2nd
 edition) by the Egyptian 


Environmental Affairs Agency (EEAA), the proposed Project is classified under Category “Special Cases”, 


which includes in-process modifications. More details on the Guidelines are presented in Section 2.1.4. 


2.1.1 Environmental Law 


The Environmental Protection Law No. 4 of the year 1994 is the main law in Egypt concerning the 


environment (Law 4/94). This law addresses potential pollution from new establishments and 


expansions of existing ones. Law 4/94 established the Egyptian Environmental Affairs Agency (EEAA) as 


the competent authority in the country. 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 4/94 was amended in March 2009 by Law 9/2009 and in October 2015 


Law 105/2015. The Executive Regulations (ER) of Law 4/94 were set out in 1995 (Decree “D” 338), and 


have been amended several times, first in 2005 (D 1741) and most recently in 2017 (D 1963). A 


summary of the amendments of both the law and the ER is presented below in Figure 2. 


 


 


Figure 2 Egyptian environmental law and executive regulations amendments summary 
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Law 9 requires that the facility owner must notify the EEAA via registered letter of any deviation from 


the established environmental 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 


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


project's commitment to the self-monitoring plan.  


According to Law 4/94 amended by Law 9/2009, an EIA should be undertaken for expansions of 


existing establishments before construction commencement. According to Law 105/2015, one source 


of financing the EEAA Environment Protection Fund are the EIA review fees. 


A self-monitoring plan should be in place as indicated in the ER. Annex 3 of D1741/2011, which is a 


register form for the impacts of the facility on the environment and 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. 


 Air Quality and Emissions 


The facility owner must demonstrate that it will meet air quality 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. Moreover, Annex 6 Bis of D1095/2011 provides 


methodology, conditions, and standards for sampling of air pollutants. 


Table 2 Ambient air quality limits (Annex 5 of D710/2012) 


Pollutant Average Period Maximum Limit for Industrial Zones (µg/m3) 


Sulphur Dioxide 1 hour 350 


24 hours 150 


1 year 60 


Carbon Dioxide 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 
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Pollutant Average Period Maximum Limit for Industrial Zones (µg/m3) 


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, D710, D 964 and 1963) 


presents the permissible limits of air pollutants in emissions from different sources, including boilers 


and production of ammonia, ammonium nitrate and nitric acid. Table 3 shows these maximum allowed 


emission limits in mg/Nm3. 


Table 3 Emission limits from process installations (Annex 6) 


Pollutant/Item Maximum Emission (mg/Nm3) Conditions 


Power generating units and boilers using Natural Gas (Table 1) 


Total Solid Particles 50 


Oxygen percentage is 4% in case 


of steam boilers, 15% in case of 


gas turbines, at 273 K and 1 atm 


CO 100 


SO2 150 


NOx 500 


Ammonia Production and AN Production (Table 17/1) 


Total Solid Particles 50 


Oxygen percentage 3%, Ref. 


conditions: 273 K and 1 atm 
NH3 50 


NOx 500 


Nitric Acid Production (Table 17/3) 


NH3 10 


Ref. conditions: 273 K and 1 atm 


NOx 400 


It should be noted that for ammonia production units, the ammonia shall be self-monitored 


continuously within the boundaries of the establishment taking into consideration the prevailing wind 


direction and EEAA guidelines in this respect.  
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Similarly, for nitric acid production facilities the nitrogen oxides shall be self-monitored continuously 


(Annex 6). Furthermore, Annex 6-bis-1 indicates that the emissions from the stacks of fertilizers and 


acids production units should be continuously monitored. 


Table 4 to Table 6 show limits applicable for vehicles and motors.  


Table 4 Limits for fuel machines, engines or vehicles (Annex 6 of Decree 710 for 2012)  


 Before year 2003  From year 2003 to year 2009 From year 2010 and after 


Pollution HC (ppm) CO% HC (ppm) CO% HC (ppm) CO% 


Maximum 


Limit 


600 4 300 1.5 200 1.2 


Table 5 Limits for diesel machines, engines or vehicles (Annex 6 of Decree 710 for 2012) 


Year of Construction Before 2003 From 2003 and after 


Smoke Density 2.8 2.65 


Table 6 Air Emissions Limits (mg/m3) for Diesel Motors Power Generation Units (Annex 6 of Decree 710 for 


2012) 


Type of Used Fuel Total Particulate Solids CO SO2 NOx 


Natural Gas 50 150 100 600 


Solar (fuel oil #2) 100 250 400 600 


 Noise Emissions 


The maximum allowable noise levels generated by an industrial facility are discussed in Egyptian 


Environmental Law 4/1994, its executive regulations (D338, A44) modified by Decree 1095/2011 and 


710/2012, and its annexes (Annex 7, Table 3). The allowable noise limits, listed in Table 7, are 


determined by zone types and vary with the time of day. 


Table 7 Maximum permissible limits for noise intensity (dB(A)) 


Type of Area LAeq (dB(A)) 


Daytime 


(7am–10pm) 


Night 


(10pm–7am) 


Areas sensitive to exposure noise 50 40 


Residential suburbs with limited movement and service activities 55 45 


Residential areas in towns with commercial activities 60 50 


Residential areas located on roads narrower than 12 metres with 


workshops, commercial and administrative activities, and 


recreational activities or amusement parks 


65 55 


Areas located on roads 12-metres wide or wider, or in industrial 


zones with light industry and other activities 


70 60 


Industrial zone with heavy industries 70 70 
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 Hazardous Substances and Wastes 


Hazardous substances are defined by Law 4/1994 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 ionizing radiation.” 


A hazardous waste is defined by Law 4/1994 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 


summarized 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. 


2.1.2 Social and Health Regulatory Considerations 


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


proposed Project such as Egyptian Constitution and Labor Law no 12 of 2003 among others.  


More details are presented below in the following sections.  


 Labor Law  


Labor Law No. 12 of 2003 is made of 6 “Books” and book 5 is devoted to Occupational Safety and 


Health (OSH) and assurance of the adequacy of the working environment. The labor code is further 


supplemented by ministerial decrees that elaborate more specific technical provisions, including 


notifications and procedures in the case of work-related accidents, injuries, fatalities and diseases; 


specifying conditions and precautions essential for the provision of OSH measures at the workplace; 


and defining OSH services and committees.  


The book 5 dedicated to OSH is made up of 24 articles concerned with OSH. The most important 


articles are reported below: 


• Article 202 sets the definitions used throughout the law including but not limited to “work related 


diseases” 


• Article 208 requires the employer to offer the required OSH means to ensure adequate protection 


from physical hazards 


• Article 209 requires the employer to offer the required OSH means to ensure adequate protection 


from mechanical hazards. It specifically mentions hazards from tugging, lifting, moving and motion 


transmission of equipment. It also mentions hazards associated with construction, digging, falling 


and collapsing 


• Article 210 requires the employer to offer protection from biological hazards 


• Article 211 requires the employer to offer protection from chemical hazards with respect to: 


­ Exceeding the maximum allowed concentrations of chemicals and carcinogenic substances 


­ Exceeding the maximum allowed amounts of stored dangerous chemicals 
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­ Protecting the installation and the employees while transporting, handling and disposing the 


dangerous chemicals 


­ It also requires the employer to have a register with the inventory and specifications of each 


chemical, and another register for environmental and employees’ exposure 


­ Having a specific card for each chemical with the generic and trade names, chemical 


composition, details about how hazardous the material is with the necessary safety 


precautions and the proper emergency response. The installation should have this information 


from the supplier upon delivery 


­ Training the employees on the proper way to manage hazardous and carcinogenic chemicals. 


Employees should also be educated about the hazards of the chemicals and how to protect 


themselves from these hazards 


• Article 212 requires the employer to have control measures in place. Examples of these controls 


are first aid, means of rescue and evacuation, proper housekeeping, and ensuring employees 


working in food preparation and consumption areas are holding the necessary medical certificate 


to certify they are free from infectious diseases 


• Article 213: The minister concerned should issue a decree stating the safety limits, conditions and 


precautions to control the risk of the hazards mentioned in articles 208, 209, 210, 211 and 212 of 


this law after seeking the opinion of the institutions concerned 


• Article 214 is concerned with managing the hazards of fire 


• Article 215 is concerned with managing the hazards of natural and industrial disasters 


• Article 216 sets the requirements of having a pre-employment medical check-up, a physical, 


mental and psychological fitness-to-work check-up 


• Article 217 sets the requirements of training the employees on the proper way to perform their 


jobs, have the employees informed about the risks associated with their jobs, making sure the 


employees are using their protective equipment and also that they are supplied with the proper 


Personal Protective Equipment (PPE) for free and are trained on the proper way to use it 


• Article 218 obligates employee to use the supplied PPE, keep it in a good condition, and use it as 


instructed without abuse 


• Article 219 sets the obligations of having daily inspections to assess risk hazards, having the 


installation doctor – if any – examine employees’ complaints and determine the complaints 


relation to the type of work the employees are assigned. It also states that the medical doctor 


should liaise with the Health Insurance Organization (HIO) to conduct the regular fitness-to-work 


medical examinations for early detection of occupational diseases and also conduct the end-of-


service medical examination in accordance with the regulations of the HIO 


• Article 220 obligates the installation to provide means of first aid. Also, if the number of employees 


in 1 installation, 1 city or in a 15-km radius of the Project is more than 50 employees, the 


installation should have 1 or more qualified nurse to perform first aid for each work shift. A doctor 


should be assigned for the installation clinic and medicines and treatments are to be offered for 


free. It also determines that if an employee from the previous 2 articles is treated in a general or 


charity hospital, the installation should be responsible for the treatment and inpatient costs 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 10 


Rev A: 00-EN-Rep-01  


 


 


• Article 221 Employers with installations in areas out of reach of the regular means of 


transportation are to provide their employees with suitable means of transportation. Employees of 


remote areas are to be supplied with suitable food and accommodation taking into consideration 


married employees who are to be provided with suitable accommodation. Food and 


accommodation requirements of the remote areas are to be set by the minister, unions, and 


employers’ organisations concerned. Regarding food, an agreement can be reached between the 


employer and the employees provided that the relevant authority agrees, and that this agreement 


does not, in any way, offer a partial or full monetary compensation for the meals 


• Article 222 Obligates installations with 50 or more employees to offer social and cultural services. It 


also sets the requirement for the minister concerned to issue a ministerial decree with the 


minimum requirements for these services 


• Article 223 sets the requirement of setting up a ministerial social, health and cultural fund. It also 


sets the mechanisms of aiding this fund 


• Article 224 requires the administrative divisions concerned to inspect installations to ensure their 


compliance with the OSH regulations 


• Article 225 enumerates how the inspectors can ensure the installation is compliant with OSH 


regulations. The inspectors can carry medical and lab tests to ensure the work conditions are 


suitable, can take samples for analysis, use photography equipment for post-accident analysis, 


check the installation emergency response plans, view technical reports and investigations for past 


incidents and check on the hazardous chemicals’ stocks 


• Article 226 discusses inspection rights and licences 


• Article 227 determines that the minister concerned should issue the necessary decrees to 


determine what installations are required to have OSH committees. It also discusses the 


committees’ terms of reference and training requirements of committees’ members 


• Article 228 requires any industrial installation with 15 or more employees and any other non-


industrial installation with 50 or more employees to report their half-annual diseases and injuries 


statistics to the local manpower directorate. This is to be done, at most, by the first halves of July 


and January. The installations mentioned above are to report to the directorate with any grave 


accident within 24 hours. The minister concerned is to issue a decree with the forms and templates 


used for this purpose 


In addition, Labor Law No. 12 of 2003 outlines the legal requirements for the employment of foreign 


workers, including the need for a work permit. 


 Conditions within the Workplace 


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


confined places, which are presented in Table 8 for administrative buildings. 


Table 8 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/100m2) 


Minimum limit  


(1/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 9. 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 9 Permissible limits of heat exposure (heat stress) in °C 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 


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 10. 


Table 10 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 851 


Administrative offices- work rooms for computers and similar 


equipment. 


65 


Work rooms for activities requiring routine mental concentration 60 


                                                      
1 For facilities licensed after 2014. If licensed before 2014, the limit will be 90 dBA 
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 Ministry of Manpower Ministerial Decrees 


The Ministry of Manpower is in charge of manpower, labor relations and emigration of Egyptian 


workers and as such some Ministerial Decrees are of relevance for the proposed Project: 


• Ministerial decree 116-2003 specifying the administrative authorities concerned with enforcing the 


articles of the Labor Law number 12 for the year 2003. The decree sets the Ministry of Manpower 


Provincial Directorate as the administrative authority 


• Ministerial decree 126-2003 concerning the statistical requirements and templates used in 


reporting work-related injuries, accidents, occupational illnesses and non-work-related illnesses 


whether acute or chronic 


• Ministerial decree 153-2003 concerning pre-employment medical examinations and the abilities 


tests 


­ Requires installations to conduct pre-employment check to determine the physical, mental and 


psychological fitness of an employee for the job 


­ Criteria for fitness for work are defined by the Ministry of Health Decree number 133 for the 


year 1983 


­ The HIO carries out the pre-employment checks 


­ An employer can ask through the HIO to set a certain standard for certain demanding jobs. 


This needs to go through some approvals 


• Ministerial decree 180-2003 regulating labor healthcare 


­ An employer must make available to his employees at the worksite means of first aid in 


accordance with the Ministerial Decree of the Minister of Health number 142 for the year 1967 


­ If the number of employees in 1 installation, 1 city or in a 15-km radius of the Project is more 


than 50 employees, the installation should have 1 or more qualified nurse to perform first aid 


for each work shift. A doctor should be assigned to the installation clinic, and medicines and 


treatments are to be offered for free 


­ The employee can move to the clinic location in accordance with the relevant regulations. 


­ When choosing the clinic location, it should be as close to the installation as possible and have 


proper ventilation and lighting. It should also be compliant with the health requirements and 


equipped with necessary equipment 


­ Healthcare for employees is to be liaised with the HIO 


­ The business owner can provide medical services to the insured employees in case of injury 


and sickness after getting the necessary approval from the HIO. MOHP decree number 393 for 


the year 1977 


­ A healthcare guide or handbook should be created to illustrate the system of healthcare inside 


and outside the installation 


­ Each employee is to have a medical file with: 


• The results of the pre-employment and periodic medical check-up 


• The results of any check-ups or treatment provided whenever the employee is given 


medical attention 


• The results of any medical check-ups and other should be documented in Arabic to make 


it easier to have it statistically analyzed 


• Complying with the articles above must not disrupt a system in place if this system has 


already provided better healthcare than the system described in this decree 
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• Ministerial decree 200-2003 defining “remote areas” and setting the specifications of workers’ 


accommodations and food. This decree covers a range of subjects. It defines what a remote site is, 


sets accommodation specifications and licensing requirements and mentions the minimum 


requirements when it comes to providing food to the employees 


• Ministerial decree 211-2003 setting the safety parameters and the necessary precautions when 


dealing with physical, mechanical, biological and chemical hazards. This is a very detailed decree 


that covers a range of subjects 


­ Chapter 1 is about the definitions, precautions and general conditions 


­ Chapter 2 is about workplace safety (protection from physical, mechanical, biological, chemical 


and indirect hazards) 


­ Attached to the decree there are 16 tables enumerating the maximum allowed concentrations 


or exposures to the before-mentioned hazards 


• Ministerial decree 215-2003 setting the minimum requirements for installations’ social and cultural 


services. The minimum requirements are: 


­ Means of transportation to and from the worksites 


­ A library of suitable contents for the installation employees 


­ Meals at a suitable price range 


2.1.3 Other Relevant Regulations 


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 66/1973; traffic Law  


Details on other relevant laws, namely solid wastes management and hazardous wastes are presented 


below.  


 Solid Wastes Management 


The Waste Management Regulating Agency (WMRA) was established by Prime Ministerial Decree No. 


3005 of the year 2015 (D3005/2015). According to Article 2, the newly established agency objective is 


to regulate, follow-up and monitor all processes related to wastes management. According to Article 4, 


WMRA replaces the EEAA in applying specific articles of the Executive Regulations of the Egyptian 


Environmental Law (e.g. articles are under “Hazardous Wastes and Materials” Section). 


 Hazardous Wastes 


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 license shall be 


issued in accordance with the requirements and forms issued by 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). 
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2.1.4 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 the Environmental Impact Assessment Guidelines issued in January 2009 (2nd edition) by 


the EEAA, the proposed Project n is classified under Category “Special Cases”, which includes in-


process modifications. In general, the Guidelines state that the category of the EIA depends on the 


nature of the modification and its potential impact on the environment or health. The ESIA submission 


and approval process is outlined in Figure 3. 


 
*In case of rejection and according to Law 4/1994 (Part – 1” Protection Of Land Environment From Pollution- Chapter 1” 


Development And Environment” Article 21), the project proponent may object/appeal to this result, in writing, within 


thirty (30) days from the date they are notified of such result, before a Committee to be formed by a Decree of the 


Minister concerned with environmental affairs. The Environmental Affairs Agency, the Owner of the Establishment, and 


the competent authority or the authority granting the license shall be represented on this Committee. More details on the 


committee and appeal system and procedures are presented in the executive regulations of the Environmental Law. 


Figure 3 ESIA approval process 


 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. In August 2016, the World Bank 


released the “Environmental and Social Framework-Setting Environmental and Social Standards for 


Investment Project Financing” (The Framework).  
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Furthermore, in March 2019, the World Bank released the Bank Directive for The Framework.  The 


Framework sets out the World Bank’s commitment to sustainable development, through a Bank Policy 


and a set of Environmental and Social Standards with the aim of promoting shared prosperity. The 


framework comprises: 


• A Vision for Sustainable Development 


• The World Bank Environmental and Social Policy for Investment Project Financing 


• The Environmental and Social Standards (ESS) 


According to The Framework, projects are required to apply the relevant requirements set in in the 


International Finance Corporation (IFC) Environmental, Health, and Safety Guidelines. 


This Framework replaces some Operational Policy (OP) and Bank Procedures such as OP 4.01, 


Environmental Assessment and OP 4.04, Natural Habitats. 


According to The World Bank Environmental and Social Policy, the Bank will classify all into one of four 


classifications: High Risk, Substantial Risk, Moderate Risk or Low Risk. In determining the appropriate 


risk classification, the Bank will take into account relevant issues, such as the type, location, sensitivity, 


and scale of the project; the nature and magnitude of the potential environmental and social risks and 


impacts; and the capacity and commitment of the project owner to manage the environmental and 


social risks and impacts in a manner consistent with the ESSs. 


Given the nature of the Project and the predicted environmental and social impacts as well as the 


mitigation measures to be taken into consideration, the proposed Project can be classified of Moderate 


or Low Risk following the criteria outlined in the Bank Directive for The Framework. 


The Bank will disclose the project’s classification and the basis for that classification on the Bank’s 


website and in project documents. Furthermore, the Bank will agree an Environmental and Social 


Commitment Plan (ESCP) with the project owner. 


The ESCP will set out the material measures and actions required for the project to meet the ESSs over 


a specified timeframe. The Bank will require the project owner to provide a grievance mechanism, 


process, or procedure to receive and facilitate resolution of concerns and grievances of project-


affected parties arising in connection with the project, in particular about the project’s environmental 


and social performance. Projects supported by the Bank through Investment Project Financing are 


required to meet the following ESS, as applicable: 


• ESS 1: Assessment and Management of Environmental and Social Risks and Impacts 


• ESS 2: Labor and Working Conditions 


• ESS 3: Resource Efficiency and Pollution Prevention and Management 


• ESS 4: Community Health and Safety 


• ESS 5: Land Acquisition, Restrictions on Land Use and Involuntary Resettlement 


• ESS 6: Biodiversity Conservation and Sustainable Management of Living Natural Resources 


• ESS 7: Indigenous Peoples/Sub-Saharan African Historically Underserved Traditional Local 


Communities 


• ESS 8: Cultural Heritage 


• ESS 9: Financial Intermediaries 


• ESS 10: Stakeholder Engagement and Information Disclosure
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More details on the objectives of each ESS and applicability to the proposed Project based on the findings of the present ESHIA study are 


presented below in Table 11. 


Table 11 Objectives of World Bank ESS and applicability to the project  


ESS Objectives Applicability status 


ESS 1 • To identify, evaluate and manage the environment and social risks and impacts 


of the project in a manner consistent with the ESSs 


• To adopt a mitigation hierarchy approach to: 


̶ Anticipate and avoid risks and impacts 


̶ Where avoidance is not possible, minimize or reduce risks and impacts to 


acceptable levels 


̶ Once risks and impacts have been minimized or reduced, mitigate; and 


̶ Where significant residual impacts remain, compensate for or offset them, 


where technically and financially feasible 


• To adopt differentiated measures so that adverse impacts do not fall 


disproportionately on the disadvantaged or vulnerable, and they are not 


disadvantaged in sharing development benefits and opportunities resulting 


from the project 


• To utilize national environmental and social institutions, systems, laws, 


regulations and procedures in the assessment, development and 


implementation of projects, whenever appropriate 


• To promote improved environmental and social performance, in ways which 


recognize and enhance Borrower capacity 


• Applicable 


The present ESHIA report identifies and evaluates 


the Environmental, Social and Health impacts that 


might results from the proposed Project 


throughout the Project cycle. Please refer to the 


following sections for more details: 


̶ Environmental, Social and Health Impacts: 


Section 6 


̶ Mitigation Measures: Section 7 


̶ Applicable national regulations and 


international guidelines: Section 2 (the 


present section) 


̶ Environmental and Social Management Plan: 


Section 9 and Appendix 12 


ESS 2 • To promote safety and health at work 


• To promote the fair treatment, non-discrimination and equal opportunity of 


project workers 


• To protect project workers, including vulnerable workers such as women, 


persons with disabilities, children (of working age, in accordance with this ESS) 


and migrant workers, contracted workers, community workers and primary 


supply workers, as appropriate 


• Applicable 


For more details, please refer to the following 


sections: 


− Applicable National Laws: Section 2.1 


− Applicable International Guidelines: IFC/EBRD 


Workers’ Accommodation: Processes and 


Standards (2009) (Section 2.2) 
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ESS Objectives Applicability status 


• To prevent the use of all forms of forced labor and child labor 


• To support the principles of freedom of association and collective bargaining of 


project workers in a manner consistent with national law 


• To provide project workers with accessible means to raise workplace concerns 


− Workers management and grievance 


mechanism: Appendix 12  


ESS 3 • To promote the sustainable use of resources, including energy, water and raw 


materials 


• To avoid or minimize adverse impacts on human health and the environment 


by avoiding or minimizing pollution from projects activities 


• To avoid or minimize projects-related emissions of short and long-lived climate 


pollutants 


• To avoid or minimize generation of hazardous and non-hazardous waste 


• To minimize and manage the risks and impacts associated with pesticide use 


• Applicable 


For more details on the mitigation measures and 


management commitments please refer to: 


Section 7, Section 9 and Appendix 12 


ESS 4 • To anticipate and avoid adverse impacts on the health and safety of project-


affected communities during the project life-cycle from both routine and on-


routine circumstances 


• To promote the safety and considerations relating to climate change, in the 


design and construction of infrastructure, including dams 


• To avoid or minimize community exposure to project-related traffic and road 


safety risks, diseases and hazardous materials 


• To have in place effective measured to address emergency events 


• To ensure that the safeguarding of personnel and property is carried out in a 


manner that avoids or minimizes risks to the project-affected communities 


• Applicable  


For more details, please refer to the following 


sections: 


̶ Environmental, Social and Health Impacts: 


Section 6 


̶ Mitigation Measured and management 


commitments please refer to: Section 7, 


Section 9 and Appendix 12 
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ESS Objectives Applicability status 


ESS 5 • To avoid involuntary resettlement or, when unavoidable, minimize involuntary 


resettlement by exploring project design alternatives 


• To avoid forced eviction 


• To mitigate unavoidable adverse social and economic impacts from land 


acquisition or restrictions on land use by: (a) providing timely compensation for 


loss of assets at replacement cost 6 and (b) assisting displaced persons in their 


efforts to improve, or at least restore, their livelihoods and living standards, in 


real terms, to pre-displacement levels or to levels prevailing prior to the 


beginning of project implementation, whichever is higher 


• To improve living conditions of poor or vulnerable persons who are physically 


displaced, through provision of adequate housing, access to services and 


facilities, and security of tenure 


• To conceive and execute resettlement activities as sustainable development 


programs, providing sufficient investment resources to enable displaced 


persons to benefit directly from the project, as the nature of the project may 


warrant 


• To ensure that resettlement activities are planned and implemented with 


appropriate disclosure of information, meaningful consultation, and the 


informed participation of those affected 


• Not Applicable 


The proposed Project is located in a designated 


industrial area, within the boundaries of an 


existing and operational facility and no 


resettlement is taking place. For more details on 


the proposed Project location, please refer to 


Section 3 and Section 4 


ESS 6 • The applicability of this ESS is established during the environmental and social 


assessment described in ESS1 


• Based on the environmental and social assessment, the requirements of this 


ESS are applied to all projects that potentially affect biodiversity or habitats, 


either positively or negatively, directly or indirectly, or that depend upon 


biodiversity for their success 


• This ESS also applies to projects that involve primary production and/or 


harvesting of living natural resources 


 


• Partially Applicable 


Although the proposed Project location is in a 


designated industrial area and within the 


boundaries of an existing and operational facility 


(Section 3) and is characterized by very limited 


biodiversity (Section 4), EHC will take into 


consideration conservation and sustainable 


management of natural resources in general 
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ESS Objectives Applicability status 


ESS 7  • To ensure that the development process fosters full respect for the human 


rights, dignity, aspirations, identity, culture, and natural resource-based 


livelihoods of Indigenous Peoples/Sub-Saharan African Historically 


Underserved Traditional Local Communities 


• To avoid adverse impacts of projects on Indigenous Peoples/Sub-Saharan 


African Historically Underserved Traditional Local Communities, or when 


avoidance is not possible, to minimize, mitigate and/or compensate for such 


impacts 


• To promote sustainable development benefits and opportunities for 


Indigenous Peoples/Sub-Saharan African Historically Underserved Traditional 


Local Communities in a manner that is accessible, culturally appropriate and 


inclusive 


• To improve project design and promote local support by establishing and 


maintaining an ongoing relationship based on meaningful consultation with 


the Indigenous Peoples/Sub-Saharan African Historically Underserved 


Traditional Local Communities affected by a project throughout the project’s 


life-cycle 


• To obtain the Free, Prior, and Informed Consent (FPIC) of affected Indigenous 


Peoples/Sub-Saharan African Historically Underserved Traditional Local 


Communities in the three circumstances described in this ESS 


• Not Applicable 


The proposed Project is located in a designated 


industrial area and within the boundaries of an 


existing and operational facility (Section 3). No 


Indigenous Peoples/Sub-Saharan African 


Historically Underserved Traditional Local 


Communities are present in the vicinity of the 


proposed Project. For more details on the Socio-


economic conditions of the Project area, please 


refer to Section 4 


ESS 8 • To protect cultural heritage from the adverse impacts of project activities and 


support its preservation 


• To address cultural heritage as an integral aspect of sustainable development 


• To promote meaningful consultation with stakeholders regarding cultural 


heritage 


• To promote the equitable sharing of benefits from the use of cultural heritage 


• Not Applicable 


The proposed Project is located in a designated 


industrial area and within the boundaries of an 


existing and operational facility (Section 3) and 


the nearest cultural heritage site is located at a 


distance more than 20 km from the proposed 


Project site (Section 4) 
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ESS Objectives Applicability status 


ESS 9 • To set out how the Financial Intermediaries (FI) will assess and manage 


environmental and social risks and impacts associated with the subprojects it 


finances 


• To promote good environmental and social management practices in the 


subprojects the FI finances 


• To promote good environmental and sound human resources management 


within the FI 


• Not Applicable 


EHC is not a Financial Intermediary 


ESS 10 ▪ To establish a systematic approach to stakeholder engagement that will help 


Borrowers identify stakeholders and build and maintain a constructive 


relationship with them, in particular project-affected parties 


▪ To assess the level of stakeholder interest and support for the project and to 


enable stakeholders’ views to be taken into account in project design and 


environmental and social performance 


▪ To promote and provide means for effective and inclusive engagement with 


project-affected parties throughout the project life-cycle on issues that could 


potentially affect them 


▪ To ensure that appropriate project information on environmental and social 


risks and impacts is disclosed to stakeholders in a timely, understandable, 


accessible and appropriate manner and format 


▪ To provide project-affected partied with accessible and inclusive means to raise 


issues and grievances and allow Borrowers to respond to and manage such 


grievances 


• Applicable 


For more details please refer to the following 


sections: 


̶ Stakeholder Engagement: Section 8 


̶ Social Management Plan: Appendix 10 


Appendix 12  
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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: Labor 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 


More details on the objectives of each performance standard are presented below in Table 12. 


In addition, IFC has prepared a set of Guidance Notes, corresponding to the Performance Standards on 


Environmental and Social Sustainability. These Guidance Notes offer helpful guidance on the 


requirements contained in the Performance Standards, including reference materials, and on good 


sustainability practices to improve project performance. These Guidance Notes are not intended to 


explain the requirements in the Performance Standards. 
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Table 12 Objectives of IFC Performance Standards and applicability to the proposed project  


PS Objectives Applicability status 


PS 1 • To identify and evaluate environmental and social risks and impacts of the 


project 


• To adopt a mitigation hierarchy to anticipate and avoid, or where avoidance is 


not possible, minimize, and, where residual impacts remain, compensate/offset 


for risks and impacts to workers, Affected Communities, and the environment 


• To promote improved environmental and social performance of clients 


through the effective use of management systems 


• To ensure that grievances from Affected Communities and external 


communications from other stakeholders are responded to and managed 


appropriately 


• To promote and provide means for adequate engagement with Affected 


Communities throughout the project cycle on issues that could potentially 


affect them and to ensure that relevant environmental and social information is 


disclosed and disseminated 


• Applicable  


The present ESHIA report identifies and 


evaluates the Environmental, Social and 


Health impacts that might results from the 


proposed Project throughout the Project 


cycle. Please refer to the following sections 


for more details: 


̶ Environmental, social and Health 


Impacts: Section 6 


̶ Mitigation Measures: Section 7 


̶ Applicable national regulations and 


international guidelines: Section 2 (the 


present section) 


̶ Environmental and Social Management 


Plan: Section 9 and  Appendix 12 


PS 2 • To promote the fair treatment, non-discrimination, and equal opportunity of 


workers 


• To establish, maintain, and improve the worker-management relationship 


• To promote compliance with national employment and labor laws 


• To protect workers, including vulnerable categories of workers such as 


children, migrant workers, workers engaged by third parties, and workers in the 


client’s supply chain 


• To promote safe and healthy working conditions, and the health of workers 


• To avoid the use of forced labor 


▪ Applicable 


For more details, please refer to the 


following sections of the present document: 


̶ Applicable National Laws: Section 2.1.2 


̶ Applicable International Guidelines: 


Section 2.2 


̶ Workers management: Environmental 


and Social Management Plan: Section 9 


and Appendix 12 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 23 


Rev A: 00-EN-Rep-01  


 


PS Objectives Applicability status 


PS 3 • To avoid or minimize adverse impacts on human health and the environment 


by avoiding or minimizing pollution from project activities 


• To promote more sustainable use of resources, including energy and water 


• To reduce project-related GHG emissions 


• Applicable 


̶ For more details on the mitigation 


measures and management 


commitments please refer to: Section 7, 


Section 9 and Appendix 12 


PS 4 • To anticipate and void adverse impacts on the health and safety of the 


Affected Community during the project life from both routine and non-routine 


circumstances 


• 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 


• Applicable 


For more details, please refer to the following 


sections of the present document: 


̶ Environmental, Social and Health 


Impacts: Section 6 


̶ Mitigation Measures and management 


commitments please refer to: Section 7, 


Section 9 and Appendix 12 


PS 5 • To avoid, and when avoidance is not possible, minimize displacement by 


exploring alternative project designs 


• To avoid forced eviction 


• To anticipate and avoid, or where avoidance is not possible, minimize adverse 


social and economic impacts from land acquisition or restriction on land use by 


(i) providing compensation for loss of assets at replacement cost and (ii) 


ensuring that resettlement activities are implemented with appropriate 


disclosure of information, consultation, and the informed participation of those 


affected 


• To improve, or restore, the livelihoods and standards of living of displaced 


persons 


• To move living conditions among physically displaced persons through the 


provision of adequate housing with security of tenure at resettlement sites 


• Not Applicable 


The proposed Project is located in a 


designated industrial area, within the 


boundaries of an existing and operational 


facility and no resettlement is taking place. 


For more details on the proposed Project 


location, please refer to Section 3 
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PS Objectives Applicability status 


PS 6 • To protect and conserve biodiversity 


• To maintain the benefits from ecosystem services 


• To promote the sustainable management of living natural resources through 


the adoption of practices that integrates conservation needs and development 


priorities 


▪ Partially Applicable 


Although the proposed Project location is in 


designated industrial area, within the 


boundaries of an existing and operational 


facility (Section 3) and is characterized by 


very limited biodiversity (Section 4), EHC will 


take into consideration conservation and 


sustainable management of natural resources 


in general 


PS 7 • To ensure that the development process fosters full respect for the human 


rights, dignity, aspiration, culture, and natural resource-based livelihoods of 


Indigenous Peoples 


• To anticipate and avoid adverse impacts of projects on communities of 


Indigenous Peoples, or when avoidance is not possible, to minimize and/or 


compensate for such impacts 


• To promote sustainable development benefits and opportunities for 


Indigenous 


• People in a culturally appropriate manner 


• To establish and maintain an ongoing relationship based on Informed 


Consultation and Participation (ICP) with the Indigenous Peoples affected by a 


project throughout the project’s life-cycle 


• To ensure the Free, Prior, and Informed Consent (FPIC) of the Affected 


Communities of Indigenous Peoples when the circumstances described in this 


Performance Standard are present 


• To respect and preserve the culture, knowledge, and practices of Indigenous 


Peoples 


• Not Applicable 


The proposed Project is located in a 


designated industrial area and within the 


boundaries of an existing and operational 


facility (Section 3). No Indigenous Peoples 


are present in the vicinity of the proposed 


expansion. For more details to the Socio-


economic conditions of the project area, 


please refer to Section 4 
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PS Objectives Applicability status 


PS 8 • To protect cultural heritage from the adverse impacts of project activities and 


support its preservation 


• To promote the equitable sharing of benefits from the use of cultural heritage 


• Not Applicable 


The proposed Project is located in a 


designated industrial area, within the 


boundaries of an existing and operational 


facility (Section 3) and the nearest cultural 


heritage site is located at a distance more 


than 20 km from the proposed expansion 


site (Section 4) 
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Performance Standard 1: Assessment and Management of Environmental and Social Risks and Impacts 


applies to all projects that have environmental and social risks and impacts. More details on 


Performance Standard 1 are presented below. According to this performance standard, an 


environmental and social assessment process should be conducted by the client.  


In general, the risks and impacts identification process should include all the necessary steps and 


methods that are required to screen, identify, analyze, measure, or assess, in quantitative terms to the 


extent possible, the potential risks and adverse impacts (including environmental, social, health, safety, 


labor and security) associated with the projects to be financed. Assessment tools and methods 


consistent with current good international industry practice, which are appropriate and relevant to the 


type of project, should be applied. Those methods include but are not limited to (i) full-scale 


Environmental and Social Impact Assessments (ESIAs).  


Furthermore, according to the Guidance Notes, the key process elements of an ESIA generally consist 


of the following: 


• Initial screening of the project and scoping of the assessment process 


• Examination of alternatives 


• Stakeholder identification (focusing on those directly affected) and gathering of environmental and 


social baseline data 


• Impact identification, prediction, and analysis 


• Generation of mitigation or management measures and actions 


• Significance of impacts and evaluation of residual impacts and 


• Documentation of the assessment process (i.e., ESIA report) 


It should be noted that most of these elements are already covered as part of the present study. For 


example examination of alternatives is presented in Section 5, Impacts identification, prediction and 


analysis are presented in 6 and mitigation measures are presented in Section 7. 


The breadth, depth and type of analysis should be proportionate to the nature and scale of the 


proposed project’s potential impacts as identified during the course of the assessment process. The 


ESIA must conform to the requirements of the host country’s environmental assessment laws and 


regulations, including the relevant disclosure of information and public consultation requirements, and 


should be developed following principles of good international industry practice. 


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. 


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. It should be 


noted that the IFC EHS Guidelines for large volume inorganic compounds manufacturing and coal tar 


distillation as well as nitrogenous fertilizer production apply to the proposed Project.  
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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. 


2.2.3 IFC EHS General Guidelines (2007) 


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 environmental standards set by the General EHS Guideline are summarized in the following 


sections. Specific mitigation and control recommended by this guideline are considered in the report 


sections on impacts’ assessment and mitigation, as far as practical. 


 Air 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. This complements the industry-specific emissions guidance 


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


emissions management and monitoring that may be applied to a range of industry sectors. 


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 


The General EHS Guidelines provides recommendations for the management of different air quality 


related aspects such as greenhouse gases, fugitive emissions and mobile emission sources. These 


recommendations are included in the impacts’ management and mitigation sections of the report, as 


far as practical. The IFC General EHS Guidelines stipulate that air emissions should not result in 


pollutant concentrations that reach or exceed national air quality standards, or, in their absence, the 


WHO ambient air quality guidelines presented in Table 13. 


Table 13 WHO ambient air quality guidelines 


Pollutant Average period Guideline value (µg/m3) 


Sulphur dioxide (SO2) 24 hours 125 (Interim target2-1) 


50 (Interim target-2) 


20 


10 minutes 500 


Nitrogen dioxide (NO2) 1 year 40 


1 hour 200 


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


guidelines. 
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Pollutant Average period Guideline value (µg/m3) 


Particulate Matter (PM10) 1 year 70 (Interim target-1) 


50 (Interim target-2) 


30 (Interim target-3) 


20 


24 hours 150 (Interim target-1) 


100 (Interim target-2) 


75 (Interim target-3) 


50 


Particulate Matter (PM2.5) 1 year 35 (Interim target-1) 


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 


NOx emissions from small natural gas combustion process installations, (i.e. those with a total rated 


heat input capacity of 3 to 50 MWth, which are operating more than 500 hours per year, and those 


with an annual capacity utilization of more than 30 percent), may not exceed 320 mg/Nm3 (dry gas, 3% 


excess O2 content). The IFC Guidelines indicate no emission limits for PM or SO2 for natural-gas fired 


equipment. 


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 both daytime (07:00-22:00) and nighttime (22:00-07:00). The maximum increase in 


background noise levels of at the nearest receptor location off-site may not exceed 3 dBA. Maximum 


allowed levels for non-industrial receptors (residential, institutional and educational facilities) are 55 


dB(A) during daytime (07:00-22:00) and 45 dB(A) at nighttime (22:00-07:00). Table 14 shows the IFC 


maximum allowable noise levels for both residential and industrial areas.  
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Table 14 IFC maximum allowable noise levels (LAeq 1-hour, dB(A)) 


Type of Area 
LAeq (dB(A)) 


Daytime (7am–10pm) Night-time (10pm-7am) 


Residential, Institutional, Educational 55 45 


Industrial 70 70 


2.2.4 Industry-Specific Guidelines 


IFC industry sector EHS guidelines are designed to be used together with the General EHS Guidelines 


(Section 2.2.3) which provide guidance to users on common EHS issues, emissions and discharges 


potentially applicable to all industry sectors. Furthermore, the guideline includes specific emission and 


discharges prevention and control measures recommended for ammonia production facilities. These 


measures will be discussed in the impacts’ mitigation and management sections of this report, as far as 


practical. 


More details on the industry specific applicable guidelines are presented below in the following 


sections.  


 IFC EHS Guidelines for Nitrogenous Fertilizer Production (2007) 


The EHS Guidelines for Nitrogenous Fertilizer Production include information relevant to facilities that 


produce ammonia based nitrogenous fertilizers, including ammonia (NH3), nitric acid (HNO3), 


ammonium nitrate. It was released in April 2007 and sets concentration limits applicable for chemicals 


manufacturing processes, as well as recommendations for emissions management. Concentration 


limits for process emissions are presented in Table 15. It should be noted that the reference conditions 


for NOx in all types of plants are: 


• temperature 273K (0°C) 


• pressure 101.3 kPa (1 atmosphere) 


• oxygen content 3% dry for flue gas 


Table 15 IFC air emissions guidelines – Nitrogenous fertilizer production  


Parameter Guideline value (mg/Nm3) 


Ammonia Plants 


NH3 50 


NOx 300 


Particulate Matter (PM) 50 


Nitric Acid Plants 


NOx 200 


N2O 800 


NH3 10 


PM 50 
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Parameter Guideline value (mg/Nm3) 


Ammonium Nitrate Plants 


PM 50 


NH3 50 


 IFC EHS Guidelines for Large Volume Inorganic Compounds Manufacturing 


and Coal Tar Distillation (2007) 


IFC EHS Guidelines for large volume inorganic compounds manufacturing and coal tar distillation set 


concentration limits applicable for chemicals manufacturing processes, as well as recommendations for 


emissions management. This guideline was released in December 2007 and is applicable to ammonia 


and acids (nitric, hydrochloric, sulfuric, hydrofluoric) manufacturing.  


Concentration limits for process emissions are presented in Table 16. For combustion of gas fuels, 


these limits apply for the following conditions:  


• temperature 273K (0°C) 


• pressure 101.3 kPa (1 atmosphere) 


• oxygen content 3%   


Table 16 IFC air emissions guidelines - Large volume inorganic compounds manufacturing and coal tar 


distillation 


Parameter Guideline value (mg/Nm3) 


Ammonia Plants 


NH3 50 


NOx 300 


PM  50 


Nitric Acid Plants 


NOx 300 


N2O 800 


NH3 10 


2.2.5 IFC Health Impact Assessment Protocols (2009) 


International organizations such as the World Bank, the International Finance Corporation (IFC), and 


the World Health Organization (WHO) endorse the completion of an HIA at the beginning of a 


project’s lifetime.  


IFC has issued "Introduction to Health Impact Assessment" which provides good practice guidance for 


conducting HIAs to determine all potential impacts on community health as a result of a proposed 


development. Health Impact Assessment (HIA) is the identification and categorization of both the 


negative and positive health impacts an industrial project may have on local communities (IFC 2009, 


WHO 2005, ECHP 1999).  
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It should be noted that the Project is currently in the planning stage and consequently a Rapid HIA was 


deemed most appropriate for this phase of impact assessment. A Rapid HIA is a semi-quantitative 


Phase I assessment; it involves quantitative impact assessment where data is available. Existing regional 


conditions in Egypt and Social Determinants of Health (SoDH) for Egypt is provided in Section 4.3. The 


existing conditions and SoDH was organized according to the 12 Environmental Health Areas (EHAs) as 


per IFC HIA guideline and in accordance with IFC PS 4 (IFC 2009). The associated impacts are discussed 


further in Section 6 and associated mitigations in Section 7. 


2.2.6 Social Aspects 


It is required to conduct consultation with relevant stakeholders during the Environmental Assessment 


(EA) process. The project sponsor is required to conduct meaningful consultations with relevant 


stakeholders included affected groups and other interested parties about the project’s environmental 


and social aspects and to take their views into account. According to IFC requirements, the 


stakeholders’ consultation methods may vary and include but not limited to surveys, questionnaires, 


interviews or public hearings. More details on the stakeholder groups identification and engagement 


methodologies can be found in Section 8. 


In addition, two IFC Performance Standards are related to the social aspects of the proposed Project, 


namely 2 (Labor and Working Conditions) and 4 (Community Health, Safety, and Security). IFC 


Performance Standard 2: Labor 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 labor 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 labor risks and impacts. In addition, it presents other requirements related to child 


labor, forces labor 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. 


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 or affected by 


their operations. It lays out general principles and methods and disseminates good practice to help 


develop an appropriate community development program. 
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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. 


 IFC/EBRD Workers’ Accommodation: Processes and Standards 


IFC Performance Standard 2 (PS 2) aims to promote “safe and healthy working conditions, and to 


protect and promote the health of workers.” This covers as well living conditions when these are the 


responsibility of employers. Even when, during construction, workers are engaged by subcontractors, 


IFC requires that non-employee workers are covered by provisions within IFC PS2 on workers’ 


accommodation.  


IFC and the European Bank for Reconstruction and Development (EBRD) issued a guidance note 


regarding workers’ accommodation in 2009. According to this guidance note, clients should set up 


mechanisms and processes to ensure that contractors and other intermediaries comply with the 


IFC’s/EBRD’s standards. This should involve including contractual covenants related to workers’ 


accommodation standards, reviewing contractor agreements, implementing reporting mechanisms 


and monitoring the implementation of workers’ accommodation standards. There are several stages to 


the process of addressing issues raised by workers’ accommodation including: 


• assessing whether housing is needed for the project and if so, what sort 


• assessing impacts on local communities and planning mitigation of potential negative impacts 


• awareness of the national and local regulatory framework 


It should be noted that for the proposed Project, no onsite accommodation is planned and the 


accommodation during the construction phase is provided offsite. More details on the accommodation 


is provided in Section 3.5.4. The associated impacts with the workers accommodation and mitigation 


measures are presented in Section 6 and Section 7, respectively. Details on the national regulatory 


framework are presented in the present section of the report.  


2.2.7 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) IV, released in November 2019, as follows: 


• Principle 1: Review and categorization 


• 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 
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• Principle 8: Covenants 


• Principle 9: Independent Monitoring and Reporting  


• 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. It should be noted that given the 


nature of the project (Section 3) and the predicted impacts (Section 6) and mitigation measures to be 


applied during the different phases of the project (Section 7), the proposed Project can be classified 


under Category B: ”Projects with potential limited adverse environmental and social risks and/or impacts 


that are few in number, generally site-specific, largely reversible and readily addressed through 


mitigation measures.” 


 Regional / International Conventions 


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


agreements addressing social and environmental protection, labor 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 on the Conservation of Migratory Species of Wild Animals. Bonn, 1979 (ratified in 


1982) 


­ 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) 


­ Paris Agreement (2015) 


• Social 


­ C098 - Right to Organise and Collective Bargaining Convention (Ratified 1954) (No. 98) 


­ C029: Convention concerning Forced or Compulsory Labor (No. 29) (Ratified 1955) 


­ C087: Freedom of Association and Protection of the Right to Organize Convention (No: 87) 


(Ratified 1957) 


­ C105: Abolition of Forced Labor Convention (No: 105) (Ratified 1958) 


­ C111: Discrimination (Employment and Occupation) Convention (No. 111) (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) 


­ C182: Convention concerning the Prohibition and Immediate Action for the Elimination of the 


Worst Forms of Child Labor (Ratified in 2002) (No. 182) 
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• Occupational Health and Safety  


­ C001: Hours of Work (Industry) Convention, 1919 (No. 1) 


­ C014: Weekly Rest (Industry) Convention, 1921 (No. 14) 


­ C017: Workmen's Compensation (Accidents) Convention, 1925 (No. 17) 


­ C018: Workmen's Compensation (Occupational Diseases) Convention, 1925 (No. 18) 


­ C062: Safety Provisions (Building) Convention, 1937 (No. 62) 


­ C139: Occupational Cancer Convention, 1974 (No. 139) 


­ C152: Occupational Safety and Health (Dock Work) Convention, 1979 (No. 152)  


 Summary of Applicable Limits 


The proposed Project shall comply with the national and international limits, whichever are more 


stringent.  


Table 17 summarizes the applicable (most stringent) limits, according to Egyptian national legislation 


and IFC guidelines.  


Table 17 Applicable limits summary  


Pollutant/Item Applicable limit Reference 


Ambient Air 


NO2 (1-hr) 200 (µg/m3) WHO 2005 Air Quality Guidelines 


NO2 (24-hr) 150 (µg/m3) Egyptian Environmental Law 


SO2 (1-hr) 350 (µg/m3) Egyptian Environmental Law 


SO2 (24-hr) 125 (µg/m3) WHO 2005 Air Quality Guidelines 


CO(1-hr) 30,000 (µg/m3) Egyptian Environmental Law and 


WHO 2005 Air Quality Guidelines 


CO(8-hr) 10,000 (µg/m3) Egyptian Environmental Law and 


WHO 2005 Air Quality Guidelines 


PM10 (24-hr) 150 (µg/m3) Egyptian Environmental Law and 


WHO 2005 Air Quality Guidelines 


PM2.5 (24-hr) 75 (µg/m3) WHO 2005 Air Quality Guidelines 


(Interim-1 target) 


Air Emissions Point Sources (Ammonia Unit) 


Total Solid Particles/Particulate 


Matter 


50 (mg/Nm3) Egyptian Environmental Law and 


IFC Guidelines  


NH3 50 (mg/Nm3) Egyptian Environmental Law and 


IFC Guidelines 


NOx 300 (mg/Nm3) IFC Guidelines 
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Pollutant/Item Applicable limit Reference 


Air Emissions Point Sources (Power generating units and boilers using Natural Gas) 


Total Solid Particles 50 Egyptian Environmental Law  


CO 100 Egyptian Environmental Law  


SO2 150 Egyptian Environmental Law  


NOx 320 IFC Guidelines 


Air Emissions Point Sources (Nitric Acid Unit) 


NH3 10 Egyptian Environmental Law and 


IFC Guidelines 


NOx 200 IFC Guidelines3 


N2O 800 IFC Guidelines 


PM 50 IFC Guidelines 


Air Emissions Point Sources (Ammonium Nitrate Unit) 


Total Solid Particles/Particulate 


Matter 


50 Egyptian Environmental Law and 


IFC Guidelines 


Ammonia  50 Egyptian Environmental Law and 


IFC Guidelines 


Nitrogen Oxides 500 Egyptian Environmental Law 


Ambient Noise Levels 


LAeq (dB(A))-Daytime (7am-10pm) 70 dB(A) Egyptian Environmental Law and 


IFC Guidelines 


LAeq (dB(A))-Night-time (10pm-


7am) 


70 dB(A) Egyptian Environmental Law and 


IFC Guidelines 


 


  


                                                      
3 According to the most stringent applicable IFC Guideline, namely: Nitrogenous fertilizer production. 
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 Competent Authorities in Egypt 


2.5.1 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 


ESIA study should be prepared for the Project and submitted to EEAA through the Competent 


Administrative Authority (CAA). 


2.5.2 Suez Governate 


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. 


2.5.3 Industrial Development Authority (IDA) 


The Industrial Development Authority (IDA) is the authority responsible for implementing the industrial 


policies set by the Ministry of Trade and Industry to stimulate and encourage investments in the 


industrial sector, develop and implement land development policies for industrial purposes, make 


them available to investors, and facilitate and simplify procedures for obtaining industrial licenses. In 


2005, Decree No. 350 was issued to establish the IDA. In 2018, Law No. 95 was issued indicating the 


roles and responsibilities of the IDA as well as its structure.  


2.5.4 Suez Canal Economic Zone (SCZone) 


The Suez Canal Economic Zone (SCZone) is a world-class free zone and trade hub along the banks of 


the newly-expanded Suez Canal. Law No. 83 of 2002 on Economic Zones of Special Nature applies to 


SCZone. As such, the SCZone Board of Directors shall be responsible for taking all decisions and 


measures necessary to manage, develop and regulate the business of the Zone. It also has authority to 


issue licenses, establish projects, companies and various activities in the Zone and license them to 


operate their business. 


2.5.5 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 wastes and 


issuance of license through its affiliated organizations (The Ministerial Decree No. 1352 of the year 


2007). 


2.5.6 Waste Management Regulating Agency 


Waste Management Regulating Agency (WMRA) was established by Prime Ministerial Decree No. 3005 


of the year 2015 (D3005/2015). WMRA replaces the EEAA in applying specific articles of the Executive 


Regulations of the Egyptian Environmental Law (e.g. articles are Under “Hazardous Wastes and 


Materials” Section). 
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3 Description of the Proposed Project 


The proposed ammonia Unit has a capacity of 1,320 MTPD of ammonia. The new Unit will be 


connected to existing Nitric Acid and Ammonia Nitrate Units with a production rate of 850 MTPD and 


1,060 MTPD, respectively. The Unit is designed to have a life span of 25 years. More details are 


presented below.  


 Project Location 


The Project will be located within the Ninth Zone of Ain Sokhna Industrial Area, west of the central 


portion of the Gulf of Suez, at a distance of approximately 41 km south of Suez City. It is bounded by 


Suez – Hurghada highway to the east and Suez Safety Outfitters Company (SSOC) and Oriental 


Petrochemicals (OPC) to the south. Sea-side resorts are located to the east along the road, facing the 


shore of the Gulf of Suez. Figure 4 shows the proposed Project location. 


 Project Schedule 


An overall 36-months execution schedule is planned for this project with site preparation commencing 


targeted during Q3 2021 (subject to necessary approvals being in place). The anticipated schedule for 


the proposed Project is shown in Table 18. The major key milestones for the Project execution schedule 


can be summarized as follow: 


• Notice to Proceed: Month 1 


• Start of Construction Activities: Month 5 


• Mechanical Completion: Month 33 


• Ready for Start-Up: Month 35 


• Provisional Acceptance: Month 36 


 Project Layout 


The proposed Project facilities will be installed at the western end of a tract of land owned by EHC, that 


has a total area of about 500,000 m2. The proposed ammonia unit will have an area of approx. 120,000 


m2; whereas, the current ammonium nitrate and nitric acid units have an approximate area of about 


120,000 m2. 


Figure 5 present the overall layout of the ammonia unit (A higher resolution layout will be presented in 


Appendix 3).  


The key components of the EHC facility are: 


• Ammonia Unit (proposed Project) 


• Nitric Acid Unit 


• Ammonium Nitrate Unit 


• Utilities  


• Warehouses 
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Figure 4 Project location
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Table 18 Overall schedule  


Milestones 


Schedule (Months) 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 


Engineering                                     


Procurement                                     


Construction                                     


Pre-commissioning                                     


Commissioning                                     
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Figure 5 EHC Project general layout and proposed Ammonia Unit 
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 Main Project Components 


After the proposed modification, the EHC plant will consist of the following three Units: Nitric Acid, 


Ammonium Nitrate Units (Both currently existing) and Ammonia Unit. 


3.4.1 Ammonia Unit (Modification) 


The main processes for Ammonia Unit are as follows:  


• Desulfurization 


• Primary Reforming 


• Secondary Reforming 


• Carbon Monoxide Shift Conversion 


• Carbon Dioxide Removal  


• Methanation 


• Drying 


• Cryogenic Purification 


• Compression 


• Ammonia Synthesis 


• Ammonia Refrigeration 


More details on the Ammonia Unit processes are presented in section 3.6.2.1. 


3.4.2 Nitric Acid and Ammonium Nitrate Units (Existing) 


The process comprises of the following main steps: 


• Ammonia oxidation 


• Neutralisation 


• Concentration 


• Prilling 


• Product drying and screening 


More details on the processes of Nitric Acid and Ammonium Nitrate Units are presented in Section 


3.6.2.2 


 Construction Phase 


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


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


compressors, welding machines, etc. 


3.5.1 Construction Activities 


A 30-month construction schedule is planned. The major activities will include but not limited to site 


preparation, acceptance and placement of major fabricated equipment items, construction of 


buildings, testing and commissioning.  
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In general, the construction phase can be divided into two stages: 


1. Site Early Works 


2. General Construction Execution 


More details on each are presented below. 


 Site Early Works 


As part of the site early works stage the following arrangements and requirements will be included: 


• Design, supply and installation of Temporary Construction Facilities (TCF) (Site offices, warehouse, 


etc.) for contractor and owner 


• Operation and maintenance of TCF (including catering at site) 


• Site cleared and graded to required final levels 


• Installation of the entire infrastructure required to support the main construction activities facilities, 


offices and the entire supporting infrastructure 


• Materials storage in suitable temporary facilities 


The materials will be stored in temporary facilities before being delivered for the erection works. 


Suitable storage areas, inside and outside, will be sized to provide materials and components with 


appropriate storage in order to avoid theft and damage of outside material and to minimize 


deterioration by corrosion or contamination.  


The materials storage facilities at laydown area and warehouse include the following: 


− Temporary covered warehouse building 


− Temporary open storage yard 


− Temporary warehouse office 


The equipment and materials to be protected from wind, dust and corrosion will be stored in a 


covered warehouse; for sensitive materials that need protection from hot and humidity a dedicated 


conditioned room. Moreover, for inflammable and dangerous materials (like paint and chemicals) a 


separate storage area will be provided. To perform erection activities effectively, construction 


subcontractors will establish satellite warehouses to store the materials delivered to them until 


they are installed. All the material storage areas will be located within EHC facility boundaries.  


 General Construction Execution 


General construction execution works will include the following: 


• Civil Works 


• Building Works, including HVAC systems 


• Mechanical Works 


• Heavy Lift Works 


• Electrical and Instrumentation (E&I) Works 


The construction execution will include typically the following sequences: 


• When Site preparation and earthmoving are finalized, trenching for underground cabling and 


piping will commence, followed by cable and pipe laying 


• Excavation and pouring of foundations for racks, supports and equipment will coincide with 


required sequence of erection work, commencing with pipe racks 
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• On completion of site preparation, excavation and construction of building foundations will 


commence. The construction sequence will take account of the installation electrical equipment 


• On availability of adequate quantities of material and according to the Site conditions, the 


fabrication, blasting and priming of steel structure racks, supports, walkways and platforms shall be 


carried out before their delivery on Site, reducing such works on Site as much as possible 


• Pipe spool fabrication will commence in the Site prefabrication shop or through outsourced 


permanent workshops 


• After concrete foundations for structural supports and pipe supports are constructed and cured, 


installation of pipe racks and piping will commence 


• After pipe racks are erected and main pipes are on position, cable trays will be installed followed 


by laying of cables 


• When concrete foundations are poured and cured, erection of capital/prime moving equipment 


will commence. Outsized and long delivery equipment items are usually critical to the Work 


Schedule and will be installed using appropriate lift crane to position them 


• Piping will be pressure tested, flushed and cleaned prior to pre-commissioning 


• Final Painting of equipment and piping will be maximized before erection, where not possible will 


be carried out after erection 


• Instruments will be installed on piping after installation, painting and pressure testing are 


completed 


• Installation of instruments on equipment will be carried out after equipment and piping are 


connected 


• Grading and paving will be completed 


• Fencing works will be completed as each area becomes available after erection work is completed 


As the construction nears 65-75% completion, work must be completed and tested on a system basis 


in order to overlap the pre-commissioning activities with the remaining 25-35% of construction. 


3.5.2 Pre-Commissioning 


Pre-commissioning includes all those activities necessary to prepare the Project for commissioning 


(cold run) after construction completion. The pre-commissioning phase ends with the ready for cold 


run protocol (RFCR), signed by the Contractor and Owner, certifying that the plant, or part of it, has 


completed the Pre-commissioning step and can enter into the “Ready for Cold Run” condition. 


The following activities are associated to pre-commissioning: 


• Cleaning of the process piping (Air blowing, Steam blowing, Water flushing, Oil flushing, Chemical 


cleaning) 


• Vessels Inspection / Cleaning and Box-Up, 


• Installation of vessels internals, 


• Rotational checks and alignments of equipment, 


• Leak tests, 


• Loop tests, 


• Checks on electrical power and lighting systems, 


• Controls on instrumentation system and packaged units, 


• Nitrogen inerting. 
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3.5.3 Commissioning; Start-up and Performance/Reliability Test 


Commissioning defines all activities necessary to operate the Production Unit for Start-Up. The 


commissioning phase ends when the “Ready for Start-up” (RFSU) condition has been achieved and is 


comprises the following activities: 


• Operation of permanent equipment at conditions similar or equal to normal service after reaching 


overall mechanical completion 


• Test runs and operation of critical rotating equipment 


• Refractory drying with furnaces if any, using the permanent firing system 


• Start-up and operation of steam- and condensate systems at normal process design pressures, and 


temperatures 


• Operation of mole sieve dryers if any and related regeneration system in conjunction with air 


blowing and Unit drying 


• Start-up and operation of a fuel gas system (any activity involving introduction of combustibles); 


• Test- and standby operation of entire process and package units 


• Start-up of the flare systems, starting from pilot ignition 


• Final function testing of critical safety systems 


• Chemical Cleaning (if required) 


• Catalyst and Chemical Loading 


3.5.4 Labor Requirements and Accommodation  


It is estimated that the manpower at construction peak will reach approximately 2,000 workers mainly 


from Egypt, with minimal expat specialists. It should be highlighted that no accommodation will be 


available on site and no new construction camp is required. Contractor and subcontractors’ staff and 


workforce will be accommodated in existing apartments and resorts in the vicinity of the construction 


site. The construction workforce accommodation location may include an existing compound at 


approx. 5 km from the Project site and residential buildings in Suez governorate. In general, workers 


accommodation facilities will comply with IFC/EBRD ‘Workers Accommodation Processes and 


Standards’. 


 Operation Phase 


3.6.1 Technology 


 Ammonia Unit (Modification) 


The ammonia unit is based on KBR (Kellogg Brown & Root) Purifier technology for the Ammonia 


production and on aMDEA BASF technology for the CO2 Removal section.  


 Nitric Acid and Ammonium Nitrate Units (Existing Units) 


The EHC nitric acid and ammonium nitrate units use the process technology offered by Uhde.  The 


Uhde Dual Pressure Process realizes a highly efficient nitric acid Unit based on reliable and well proven 


technology. Additionally, Uhde vacuum neutralisation and evaporation process is used for the 


ammonium nitrate Unit. 
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3.6.2 Process Description 


 Ammonia Unit 


The process for the Ammonia Production Unit is based on KBR (Kellogg Brown & Root) Purifier 


technology for 


the Ammonia production and on aMDEA BASF technology for the CO2 Removal section. The Project is 


designed to produce 1,320 MTPD of warm ammonia. The ammonia product is normally produced as 


1,320 MTPD warm ammonia, supplied at Ammonia Production Unit battery limit at 20-30 °C and 25.0 


bar(g). When downstream plant is down, the Ammonia Production Unit is designed for 1200 MTPD as 


cold ammonia product as well which is sent to ammonia storage tank at -33 °C and 5.0 bar(g), then will 


be delivered by pipe from the ammonia unit to the existing Tank in EHC existing units.  


Ammonia Production Unit comprises a single train with successive units including shown on Figure 6. 


 


 


Figure 6 Ammonia unit block flow diagram  


The Ammonia Unit comprises of the following process steps: 


1. Desulfurization of compressed Natural Gas 


2. Primary Reforming 


3. Process Air Compression and Steam Turbine Drive 


4. Secondary Reforming 


5. Carbon Monoxide Shift Conversion (HT and LT) 


6. Carbon Dioxide Removal (aMDEA, BASF) 


7. Methanation 


8. Drying 


9. Cryogenic Purification 


10. Syngas Compression 


11. Ammonia Synthesis 


12. Ammonia Refrigeration 


13. Loop Purge Ammonia Recovery 


14. Process Condensate Stripping 
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Each of these process steps and systems is described in detail below. 


1. Desulfurization 


Feed gas supplied at the battery limit passes through slug catcher to separate liquids entrained in the 


natural gas. The feed gas is then added with a small amount of hydrogen (syn-gas) and heated in the 


convection area of reforming section. The gas then passes through a bed of cobalt-molybdenum 


catalyst, which converts organic sulfur into Hydrogen Sulfide (H2S).  


In the second step, the H2S is removed in a zinc oxide bed operating in series with lead-lag 


combination. The desulfurized gas leaving the zinc-oxide bed contains less than 0.1 ppm of sulfur. 


2. Primary Reforming 


The gas leaving the zinc oxide bed is mixed with medium pressure steam to maintain specific steam-


to-carbon molar ratio. It is then heated in the convection zone of primary reformer before entering to 


the reformer catalyst tubes where the gas and steam react in the presence of nickel base catalyst to 


form hydrogen and carbon oxides. 


3. Process Air Compression and Steam Turbine Drive 


The process air compressor provides air for the secondary reformer. The process air from the final 


stage of compressor is heated in the convection zone of the primary reformer and then added to the 


process gas into the secondary reformer. 


4. Secondary Reforming 


The gas mixture passes through a nickel-based catalyst where the residual methane is reformed to 


hydrogen and carbon oxides using the heat generated by the combustion. The process gas leaving the 


reforming section is cooled to in the waste heat boiler, where saturated steam is produced. After 


cooling, the gas flows to the High Temperature CO-converter (HT CO converter). 


Saturated steam is superheated in the super heater coils of the waste heat section of the primary 


reformer. After superheating, the steam is used in the high-pressure steam turbine that drives the air 


and other compressors. 


5. Carbon Monoxide Shift Conversion 


The carbon monoxide leaving the secondary effluent is further oxidized with water to produce carbon 


dioxide and hydrogen. This conversion is accomplished in two steps conversion; The High Temperature 


Shift conversion (HTS) followed by Low Temperature Shift (LTS) converter. Here the CO content is 


further reduced down to less than 0.29 % vol. (dry). 


6. Carbon Dioxide Removal 


The CO2 removal contained in the shifted process gas through washing in a two–stage activated 


amine-based system that utilizes the OASE process licensed by BASF.  


7. Methanation 


The gas leaving the CO2 removal section is heated & fed through Methanator catalyst beds where the 


remaining carbon oxides are transformed into methane and water. 


Practically the opposite reaction of reforming is used for eliminating carbon oxides from the gas 


stream going to the synthesis loop as carbon oxides that are harmful to synthesis catalyst. 


The syngas leaving the Methanator contains small concentrations of carbon oxides (as CO +CO2). 







  


 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 47 


Rev A: 00-EN-Rep-01  


 


8. Drying 


The methanator effluent gas is cooled and the chilled gas goes to the syngas dries, containing solid 


desiccants. Exiting these driers, the total of water, Carbon dioxide and ammonia content is reduced to 


less than 1.0 ppmv on type 13X Zeolite (alumina-silicate) bed. 


9. Cryogenic Purification 


Dried raw synthesis gas is cooled in the cryogenic purifier. The operation of the purifier is controlled by 


a hydrogen analyzer on the syngas, to maintain the exact ratio of 2.998 to 1 (hydrogen to nitrogen). 


The only remaining contaminant in the make-up syngas is about 0.3 percent argon. 


10. Compression 


The purified syngas has the correct molar ratio is compressed to the synthesis loop pressure in the 


Synthesis gas Compressor, which is a two-casing centrifugal compressor. Compressor is driven by 


Steam Turbine that uses HP steam produced in the Ammonia Unit. 


11. Ammonia Synthesis 


The synthesis loop consists of the 4 bed Horizontal Ammonia Converter, Feed / Effluent Exchanger, 


Ammonia Converter Effluent/Steam Generator, Ammonia Converter Effluent Cooler, Ammonia Unitized 


Chiller, Ammonia Separator. The syngas leaving the compressor is first heated up with the converter 


effluent and then enters to the syngas converter. Ammonia is produced in the three-bed converter, 


where the hydrogen and nitrogen react over an iron-based catalyst. The reaction is exothermic, and 


heat is recovered into steam generator located in Synthesis loop to generate HP steam  


12. Ammonia Refrigeration 


Ammonia Refrigeration Compressor condensed the ammonia vapour from four refrigeration levels of 


unitizer chiller, methanator effluent chiller and existing ammonia storage tank.  


The compressed Ammonia is condensed in cold liquid closed cooling water cooled Ammonia 


condenser and goes to the warm section of the ammonia accumulator. The liquid ammonia from the 


cold section of the ammonia accumulator is used as refrigerant. The cold ammonia is sent to the 


ammonia storage. A small amount of non-condensable gas goes to the ammonia recovery system 


where ammonia is washed out with water.  


Ammonia Refrigeration Compressor system provides the following: 


• Cooling of converter effluent in unitized chiller for condensation of Ammonia. 


• Condensation of Ammonia vapor from methanator Effluent Chiller and Ammonia Storage. 


• Production of cold liquid Ammonia. 


• Production of warm liquid Ammonia. 


13. Loop Purge Ammonia Recovery 


the HP purge gas stream (from loop) is fed to the HP Ammonia Scrubber and LP flash gas stream is fed 


to the separate LP Ammonia Scrubber where ammonia in the gas stream is recovered as an aqueous 


ammonia solution. The combined aqua solution from both columns is fed to Ammonia Distillation 


Column which is re-boiled by MP steam. The recovered overhead ammonia vapor is combined with the 


main ammonia stream going to the Ammonia Condenser.  
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14. Process Condensate Stripping 


The process condensate contains dissolved NH3, Methanol, CO2 which will be removed by steam in 


Process Condensate Stripper. The overhead steam along with NH3, Methanol, CO2 is sent back to 


primary reformer and stripped process condensate sent to Polisher for further treatment. 


 Nitric Acid and Ammonium Nitrate Units 


The process starts by combining ammonia and atmospheric air at elevated temperature over a 


platinum-based catalyst where oxygen and ammonia react to form nitrogen oxide. The mixture is then 


cooled and reacted with additional oxygen and water to form nitric acid. Nitric acid is reacted with 


ammonia in a neutralization step to form ammonium nitrate solution. After the neutralization reaction, 


the ammonium nitrate solution is concentrated by evaporation and then the final solid product is 


formed by prilling and drying. More details on each unit are presented below.  


A. Nitric Acid (NA)Unit 


The Unit is designed to produce 850 MTPD Nitric Acid as 100% HNO3 with a concentration of 60%. 


Figure 7 shows the block flow diagram of the Nitric Acid Unit. 


 


Figure 7 Nitric Acid (NA) unit block flow diagram 


The production process starts with the oxidation of liquid ammonia from battery limit with 


atmospheric air in presence of a platinum catalyst where the ammonia-air mixture enters the ammonia 


burner where the ammonia oxidation reaction takes place on Platinum-Rhodium catalyst gauzes. The 


process gas is further cooled. Before entering the cooler condenser 1, the gas passes the feedwater 


preheater. 
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The NO gas separator upstream of the compressor removes acid drops entrained with the inlet gas 


stream which is then compressed in the NO compressor. After compression, the NO-gas is cooled 


down before it enters cooler condenser 2 and finally the absorption tower. The acid condensate 


formed in the cooler condenser 2 is mixed with the raw acid outlet of the absorption tower. The cooled 


NO-gas from cooler condenser 2 is fed to the bottom of the absorption tower where the nitrous 


dioxides are absorbed in counter flow with process water which is fed at the top of the tower. The 


absorption of nitrous gases containing nitric oxides mainly in the form of NO2 yields nitric acid by 


absorption in water. 


The produced nitric acid is sent to the nitric acid storage tank. From the nitric acid tank storage tank, 


the nitric acid is pumped to the Ammonium Nitrate Unit by means of the nitric acid feed pumps. 


B. Ammonium Nitrate (AN) Unit 


The Ammonium Nitrate (AN) Unit consists of the wet part (consists of neutralisation and concentration 


section) and the dry part (consists of prilling tower and drying, screening and cooling section). Figure 8 


shows the block flow diagram for the AN Unit. 


 


Figure 8 Ammonium Nitrate (AN)unit block flow diagram 


Neutralisation 


Gaseous ammonia has to be vaporised and preheated in Ammonia Evaporator before being sent to 


the Neutraliser. The ammonia gas from Ammonia Evaporator is merged with the ammonia gas from Air 


Conditioning Unit. This stream of ammonia gas is superheated in Ammonia Heater. The main stream of 


nitric acid is being sent to the Neutraliser unit where acid reacts with the ammonia gas to form 


ammonium nitrate. 
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AN product stream will be flowing from the Neutraliser to AN Neutralising Vessel by gravity. The 


solution is neutralised to a pH of 5.5 by ammonia injection. This well-mixed solution is fed to AN 


Solution Tank, which serves as a pump receiver for the concentration section. 


Concentration 


Before being sent to the prilling tower, the ammonium nitrate solution has to be concentrated up to 


96%wt. This is done in a falling film evaporator with separator, operating at 0.45 bara and 150°C. The 


AN solution is pumped to the top of AN Evaporator from the AN Solution Tank. All recycled AN is also 


sent to the Evaporator by Dissolving Tank Pump. The concentrated melt is leaving at the bottom and 


flows by gravity to AN Prilling Feed Tank, while the vapours are separated 


Prilling 


In the prilling process the ammonium nitrate solution is sprayed through nozzles at the top of a tower; 


prills are formed by surface crystallisation of round droplets created by the natural fragmentation of 


passing a liquid flow through an orifice. During their fall, the ammonium nitrate droplets are cooled by 


a counter current stream of air.  


Product Drying and Screening 


The wet solid particles will be subjected to thermal drying. In general, the prills require low moisture 


content for handling, storage, transport and stability requirements. The most common mode of drying 


is the convection heating. Heat is supplied by heated air flowing over the surface of the solid particles.  


After drying the prills are transported by belt conveyors and bucket elevator to the Screen.  


The screen is separating the prills in three fractions: The on-size prills (product size) are sent to Fluid 


Bed Cooler. The fines and the coarse prills (off spec) are sent together with lumps that have been 


collected prior to the Screen to AN Dissolving Tank. 


Product Cooling 


Before coating (and storing) the product should be cooled. This takes place in Fluid Bed Cooler. The 


fluidised prills are cooled counter currently in a two-stage cooler by means of cooled and dried air. 


Product Coating 


Coating is performed in Coating Drum by spraying the molten anticaking agent (oil-amine or anionic 


polymer) onto the surface of the prills. On their way through the drum the layer of coating is equalised. 


After coating, the final product is exported to the bagging facility via Export Bucket Elevator. 


Product Bagging 


The final product is conveyed directly to two silos inside the bagging building via belt conveyors at a 


rate of approximately 44 mt/h. The filled big bags are conveyed by motorised roller conveyor out of 


the filling area then to the storage area by forklift trucks. The onsite storage facilities have a capacity of 


14,000 MT. 
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3.6.3 Material and Resources Consumption  


Table 19 shows the expected consumption rates for proposed Ammonia Unit, while Table 20 shows 


materials and resources consumption rates for both Nitric Acid and Ammonium Nitrate Units. It should 


be noted that the Nitric Acid and Ammonium Nitrate Units consumption will remain the same as 


originally designed. More details on each of the key raw materials in the Ammonia Unit are presented 


below. 


Table 19 Overall expected consumption for ammonia unit 


Raw material Ammonia Unit  Utilities consumption  


Natural gas (kg/h) 34,474 3,956 


Electric Power(kWh/h) 5,832 (peak 8800) 8,100 


LP Nitrogen (Nm3/day) 554 (1,200 peak) 1,200 


Raw Water (m3/h) - 385 


Table 20 Raw materials consumption rates for the NA and AN units 


Raw material Consumption rate 


Ammonia (Nitric Acid Unit) (kg/h) 10,072  


Liquid Ammonia (AN Unit) (kg/h) 5,076  


Vapor Ammonia (AN Unit) (kg/h) 4,440  


Natural gas (kg/h) 1.68 


Electric Power (Mwatt) 13.87  


LP Nitrogen (Nm3/day) 24  


Raw Water (m3/h) 69 


Natural Gas 


Natural gas is supplied to the facility as: 


• Feedstock process gas to Ammonia plant; 


• Fuel gas for primary reformer;  


• Fuel gas for Auxiliary Boiler; 


• Pilot gas for flare; 


• Assist gas for front end & back end flares. 


The Natural gas distribution system within the Ammonia Unit and the utilities comprises let down 


systems, fuel gas heating, separators and associated equipment. The specifications of natural gas 


supplied for the proposed project are summarized in Table 21. A copy of the existing contract to 


supply EHC plant with natural gas can be found in Appendix 4. 
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Table 21 Natural gas specifications 


Composition, mol% Lean-Design Rich 


CH4 98.23 92.25 


C2H6 1.07 4.09 


C3H8 0.09 1.87 


C4H10 (i+n) 0.02 0.84 


C5H12 (i+n)  0.00 0.30 


C6+ 0.00 0.10 


N2 0.43 0.00 


CO2 0.16 0.55 


Total 100.00 100.00 


Total Sulfur (as H2S), max ppmv 10 10 


Mercury, ng/Nm3 (max) 30000 30000 


Supply Pressure at BL. 


(Nor/max/min) Bar (g) 


29.0/-/ 23.0 29.0/-/ 23.0 


Supply Temperature, 


(Nor/max/min) C 


30/-/20 30/-/20 


Power and Fuel Gas  


The power generation system will provide electrical power for the operation of the proposed Project, 


where the Ammonia Unit will be supplied by approx. (14.33 MW) from the steam generated from the 


Ammonia Unit. For Ammonium Nitrate and Nitric Acid Units, the Units power is supplied by a steam 


turbine (10 MW) using steam generated from the Nitric Acid Unit, in addition to the national grid.  


The power generation for the Project is backed up by an emergency diesel generator to ensure safe 


operation and - if necessary- controlled shut down of the facility in case of failure of the power supply. 


The natural gas shall be supplied by the national grid. 


Water 


Raw water will be sourced from new water wells on EHC site. A desalination unit will be used to treat 


the brackish water. Details on the water demands for the new ammonia unit can be found in Table 22.  


It should be noted that the water demands of the existing units will remain unchanged (69 m3/h). 


Figure 9 shows the water flow diagram of the new ammonia plant.  
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Table 22 Water demands 


Stream  Ammonia Unit  Utilities consumption 


Raw water (m3/h) - 385 


Potable water (m3/h) 14 21 


Demineralized water (kg/h) 291,436 - 


Cooling water supply (ton/hr)  12,773 16,121 (Recycle) 


Service water (m3/h) 4 325 


Catalysts and Chemicals 


Cobalt/Molybdenum oxide (CoMox) will be used in ammonia production processes while Platinum-


based catalysts will be used in the nitric acid production processes. Used catalysts will be managed and 


processed with the standard precautions in handling these materials to minimize any exposure. 


Furthermore, a number of chemicals can be used as part of the ammonia production process such as 


oxygen scavenger. In general, the different chemicals will be managed appropriately.  
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Figure 9 Water balance diagram for the New Ammonia Unit 
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3.6.4 Products 


Ammonia Unit will produce ammonia while the existing Nitric Acid and Ammonium Nitrate Units 


produced nitric acid and low-density ammonium nitrate. Table 23 shows the production rates of these 


products; whereas, Table 24 shows the specifications of these products.  


Table 23 List of products and production rates 


Product  Production rate (MTPD) 


Ammonia 1,320 


Nitric acid 850 


Low density ammonium nitrate  1,060 


Table 24 Products specifications of EHC Project 


Item Specifications 


Ammonia 


Quality • 99.8 wt% ammonia (min) 


• 0.2 wt% water (max) 


• 5 ppmw oil (max)  


• 10 ppmw H2 +CH4 (max) 


Cold Ammonia 


Temp -33 oC 


Pressure 5 bar(g) 


Warm ammonia 


Temp 20 - 30 oC 


Pressure 25 bar(g) 


Nitric acid 


Concentration  ≥ 60 % w/w 


Low density ammonium nitrate 


Concentration (AN)  (AN) ≥ 98.6%wt 


Total Nitrogen Content  ≥ 34.5%wt 


Water Insoluble  ≤ 0.5%wt 


Moisture  ≤ 0.2%wt 


Fuel Oil Retention  ≥ 12.0%wt 


pH  4.0 - 6.0 


Bulk density  680 - 770kg/m³ 







  


 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 56 


Rev A: 00-EN-Rep-01  


 


Item Specifications 


Mean particle size  1.0 -2.0 mm ≥ 80%wt 


Oversize  >2mm ≤ 15.0%wt 


Fines  <1mm ≤ 0.5%wt 


Coating Additive  ≤1000ppm 


3.6.5 Labor Requirements 


The existing workforce of the EHC facility is estimated to be around 250 employees. The additional 


labor requirement for the ammonia unit operation is expected to be ranging between 80-100 workers, 


including engineers, technicians and personnel working on shifts. It should be noted that there will be 


some shared positions between the existing/operating EHC units and the proposed expansion (e.g. 


management, supervision). 


 Utility and Offsite Systems 


3.7.1 Raw Water Storage, Treatment and Transfer System 


The ammonium nitrate and nitric acid water demands will continue to be catered by the existing NA & 


AN system. For the ammonia unit, the raw water system consists of a number of components detailed 


in the following sections.  


The ammonia unit raw water/brackish is taken from a new supply from EHC new wells. The typical 


composition of the sourced water is presented in Table 25. The raw water can be stored for 8 hours in 


dedicated tank. TDS and chloride content of the raw water will be reduced by Reverse osmosis process 


(RO) at the raw water pre-treatment package.  


Treated potable water (i.e. outlet of 1st stage RO) will be stored in Fire / Treated water tank which used 


to store fire water and treated water from raw water pre-treatment package / waste water treatment 


package / sanitary treatment package. The tank can be used to store fire water demands (4 hours) and 


utility water (8 hours).  


Table 25 Typical characteristics of raw water/ brackish water 


Parameter  Unit  Value  


pH  - 6.8 


Conductivity μS/cm  18040 


Ca2
+  ppm  744 


Mg2+  ppm  514 


Na+  ppm  2600 


K+  ppm  25 


TSS  ppm 1 


HCO3  ppm  194 


Cl-  ppm  6156 
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Parameter  Unit  Value  


SO4
2-  ppm 1124 


NO3
-  ppm  50 


SiO2  ppm  18 


Dissolved Iron  ppm  0.28 


Total Iron ppm  0.41 


Treated water (Table 26) is used for following purpose: 


• Cooling water make-up 


• Service water to utility station 


• Drinking water 


• Feed to Safety shower system 


Table 26 Key characteristics of treated water 


Parameters Units Specifications 


TDS ppm  ≤ 150 


Chloride content ppm  ≤ 30 


TSS ppm  ≤ 0.5 


NaClO chemical solution is injected as disinfecting agent into the fire / treated water tank to prevent 


the marine growth in stored water. Desalinated water (i.e. outlet of 2nd stage RO) will be stored in 


mixed bed feed tank then sent to mixed bed polisher package for further treatment. Table 27 shows 


the specifications of the desalinated water.  


Table 27 Key characteristics of desalinated water 


Parameters  Units Specifications 


TDS ppm  ≤ 10 


Silica (SiO2) ppm  ≤ 0.2 


Total Hardness (as CaCO3) ppmw ≤ 0.1 


The desalinated water/ process condensate is pumped through the Cartridge Filters before entering 


the Polisher Exchanger Vessel. Mixed Bed Polisher Unit is designed to operate continuously and 


automatically.  


Each exchanger is constituted of dual mixed cation / anion resin beds. The produced polished water is 


then sent to the dedicated Demineralized Water Tank from where it is pumped by the Demineralized 


Water Pumps to the various end users. The primary use of demineralized water is as boiler feed water.  
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3.7.2 Off-Spec Process Condensate Storage  


During ammonia unit start up or upset conditions, the condensate stripper of ammonia unit may not 


deliver stripped condensate of desired quality for longer duration (i.e. contaminants like CO2, NH3 and 


methanol exceeds required specification). The off-spec process condensate will be transferred to the 


Cooling Tower from Off-Spec Process Condensate Storage Tank. The storage capacity will be sufficient 


to about 12 hours of normal load conditions. 


3.7.3 Sulphuric Acid / Caustic Unloading and Storage System  


The 98% Sulphuric Acid used in the Unit facilities is received by tank truck, and is unloaded 


into the Sulphuric Acid Storage Tank by means of the Sulphuric Acid Transfer Pumps. The Sulphuric 


Acid users are: 


• Regeneration system Polisher Package 


• Neutralization of the regenerated effluent, in the Neutralization Basin 


• Acid Injection Package in Cooling Water System 


The 50% Caustic used in the Unit facilities is received by tank truck and is unloaded into the Caustic 


Storage Tank by means of the Caustic Transfer Pumps. The Caustic users are: 


• Regeneration system of Polisher Package 


• Neutralization of the regenerated effluent, in the Neutralization Basin 


Both the Sulphuric Acid and the Caustic Soda storage tanks have 20 m3 net capacity and are diked. The 


Sulphuric Acid tank shall be equipped with silica gel bed dryer to avoid moisture ingress; the Caustic 


Soda tank shall be electrically heat traced. The ammonium nitrate and nitric acid users demand will 


continue to be catered by the existing NA & AN Sulphuric Acid/caustic unloading and storage system.  


3.7.4 Steam and Boiling Feed Water (BFW) System  


The demineralized water is supplied to the Deaerator where the dissolved gases are removed from the 


boiler feed water with LLP2 steam and injected with deoxidizing agent and amine, ammonia, or 


another condensate corrosion inhibitor. From the Deaerator, the medium pressure BFW is pumped to 


Auxiliary Boiler then preheated, vaporized and the steam is superheated. The superheated high-


pressure steam from Auxiliary Boiler is combined with HP steam from Ammonia Unit and sent to the 


HP steam header. Main HP steam users are: 


• Steam turbine of the turbo alternator package 


• HP to LLP2 letdown desuperheater 


• Steam turbine of BFW pump 73-L-401C 


• Steam turbine of Boiler ID/FD fan 


LLP2 steam let down from HP steam header are de-superheated, combined with flash steam from the 


Boiler Blow down drum, and sent to LLP2 header. During normal operations excess of high-pressure 


steam coming from Ammonia Unit is sent to steam turbine.  


Main LP steam users are: 


• 50% Caustic Storage Tank 


• Natural Gas Condensate Drum 


• Natural Gas Steam Heater 
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• Off-Spec Process Condensate Heater 


• Ejector system 


• HVAC 


• Waste water treatment package (ZLD) 


• Utility stations  


3.7.5 Cooling Water System  


The cooling water system consists of an evaporative cooling tower, main CW supply pumps, 


emergency CW supply pumps and side stream filter. Treated water from raw water treatment plant is 


supplied as make up water for the system. The system provides cooling water (via above ground 


pipeline) to all the users of the ammonia production unit and its utilities. The maximum supply cooling 


water temperature is 30°C, maximum return temperature is 40°C. The ammonium nitrate and nitric acid 


users demand of cooling water will continue to be catered by the existing NA & AN cooling water 


system.  


3.7.6 Plant and Instrument Air System  


The Process Air Compressor in the Ammonia Unit provides the air in normal operation. After pressure 


reduction, unit air is distributed to all the users of Ammonia Unit, offsite and utilities and to the 


existing Ammonium Nitrate and Nitric Acid Units. Additionally, the offsite area Unit Air / Instrument Air 


Compressor Packages serves as a backup supply of compressed air. 


3.7.7 Potable / Safety Shower Water System 


Potable water is provided from the treated water tank (product of RO stage 1). The potable / drinking 


water is distributed to all users of ammonia unit, offsite and utilities areas by treated water pumps. Part 


of this water is delivered to all the safety showers in the ammonia production unit and utilities areas 


through safety shower buffer vessel.  


The safety shower system shall be supplied from the potable water system and will comprise: 


• Safety Shower circulating pumps 


• Chilling / heating system to maintain safety showers temperature at 24⁰C 


• Safety shower buffer vessel with minimum 15 min hold-up capacity while 3 showers & 3 eye 


washers are in operation simultaneously 


The ammonium nitrate and nitric acid users demand will continue to be catered by the existing NA & 


AN potable and safety shower water systems.  


3.7.8 Nitrogen Generation and Distribution System  


The gaseous nitrogen generation capacity is 500 Nm3/hr; whereas, the liquid nitrogen generation 


capacity is estimated to be 50 Nm3/hr. In the ammonia unit, the nitrogen generation starts by drawing 


the air into to the generation system through the air intake filter and compress it in the main air 


compressor then pass it through a refrigeration unit where it is cooled to 10 – 15 °C. The chilled air is 


then passed through the Moisture Separator and molecular sieve dryer where the moisture traces and 


carbon dioxide are removed from the process air by using activated alumina and molecular Sieves 


respectively. The purified air is cooled down in the Vaporizer and the air is distilled in a distillation 


column where oxygen-rich liquid air and gaseous nitrogen with the purity of 99.99% N2 are obtained. 


Gaseous nitrogen from nitrogen generation package and from liquid nitrogen storage and 


vaporization package shall be directed to nitrogen surge drum.  
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A part of gaseous nitrogen from the surge drum is fed to the HP Nitrogen Compressor Packages. A 


part of gaseous nitrogen is condensed in the bath type Reboiler / condenser by vaporizing the liquid 


air. Thus, liquid nitrogen is obtained.  


The liquid nitrogen vaporizer will vaporize liquid nitrogen to meet the normal and start up/shutdown 


requirements. The vaporized nitrogen is distributed to all the users of ammonia unit and Utilities as 


required. The ammonium nitrate and nitric acid users demand will continue to be catered by the 


existing NA & AN nitrogen system.  


3.7.9 Natural Gas Distribution and Letdown System  


The typical characteristics of the natural gas to be supplied at the battery limits are listed in Table 28.  


Table 28 Natural gas typical specifications 


Composition (Mol %) Lean-Design Rich 


CH4  98.23  92.25 


C2H6  1.07  4.09 


C3H8  0.09  1.87 


C4H10 (i+n)  0.02  0.84 


C5H12 (i+n)  0  0.3 


C6+  0  0.1 


N2  0.43  0 


CO2  0.16  0.55 


Total 100 100 


Total Sulfur (as H2S), max ppmv 10 10 


Mercury, ng/Nm3 (max) 30,000 30,000 


The natural gas is supplied as: 


• Process gas to Ammonia Unit 


• Fuel gas for Primary Reformer 


• Fuel gas for Auxiliary boiler 


• Pilot gas for flares 


• Assist gas for front end and back end flare 


The natural gas goes through a number of processes after being supplied. It is first filtered in parallel 


cartridge type Natural Gas Filters to remove rust and coarse particles that could be carried by the 


natural gas into catalyst beds or a downstream compressor. Following this, the natural gas is then 


divided into two main headers; HP process gas to the Ammonia Process Unit / Gas Turbine and LP fuel 


gas to Natural gas Knock out drum. 
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The fuel gas after filtration enters the Natural Gas Knock out drum to remove all liquids coming with 


the natural gas then directed to evaporation drum for evaporation and proper disposal of heavy 


hydrocarbons. Natural Gas Fuel is letdown and sent to the Natural Gas Coalescer then distributed to 


the front end, backend flare and auxiliary boiler as fuel gas. The ammonium nitrate and nitric acid users 


demand will continue to be catered by the existing NA & AN natural gas system.  


3.7.10 Auxiliary Boiler  


The auxiliary boiler is sized for the start-up steam demands of ammonia unit. steam is continuously 


required for safe shutdown of Ammonia Unit. Hence boiler is continuously running at its design 


capacity. However, during normal operation excess steam from Ammonia Unit and steam from boiler 


will be utilized to generate power in turbo alternator package. 


The boiler shall comprise:  


• combustion air blower 


• firing equipment 


• minimum four (4) low-NOx burners 


• economizer 


• BFW conditioning dosing system 


• superheater(s) 


• letdown / desuperheater 


• blowdown drum and other associated equipment 


A Burner Management System (BMS) shall be provided to ensure boiler purge, burner light up, safe 


operation, safe shutdown and flame monitoring.  


There are two levels of steam in utilities and offsite steam (details in Section 3.7.4). The ammonium 


nitrate and nitric acid users demand will continue to be catered by the existing NA & AN steam system.  


3.7.11 Wastewater Collection, Treatment and Disposal System  


The liquid waste management system shall be based on zero liquid discharge (ZLD), where liquid 


wastes are collected, treated and reused in process units as appropriate. The concentrated solid slurries 


shall be collected for disposal according to Egyptian Environmental Regulations. 


The wastewater treatment package will mainly consist of clarifier, RO unit, multiple effect evaporator 


and dosing system. In emergency cases residual waste water may be directed to existing evaporation 


ponds via cross connection. 


Collection pond 


The collection pond will have a size of 260 m3 (210 m3 for rain / firewater, 50 m3 for potentially 


contaminated drains). The pond material is concrete. Effluents (rain/fire water) from the various Unit 


areas are collected in the Plants Collection Pond.  


 


The first 15 minutes of incoming effluents is considered polluted and shall be collected in main 


collection compartment and sent to the Corrugated Plate Interceptors (CPI) unit. After 15 minutes, the 


water is considered clean and is directly sent as overflow for disposal outside the unit battery limit. 
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CPI unit 


The CPI unit design flow 10 m3/hr and has a capacity of 42 m³. The dimensions of the unit is length of 


10 m. height of 3 m and width of 3.65 m. The effluent from collection pond first passes through the oil 


separation unit to the influent receiving compartment where the separated oil is collected and shall be 


emptied out by vacuum tanker. The sludge settles down at the bottom of the CPI Unit, which is 


pumped out separately by means of vacuum trucks to be safely and appropriately disposed of. The 


clarified/de-oiled water from the CPI Unit is pumped to the Equalization Basin. 


Neutralization basin 


The neutralization basin is located in Polisher area. Regeneration water from mixed bed polisher units 


and Sulphuric acid and caustic Tanks & Pumps dyke drains are collected into the Neutralization Basin. 


The treated effluents are then pumped to the Equalization Basin. 


Equalization basin  


The basin has a size of 600 m3. It mainly receives cooling water blowdown, cooling water side stream 


filter backwash, CPI unit, brackish RO reject water, off- Spec waste water from waste water RO and off-


spec condensate from multiple effect evaporator. 


Oily and chemicals spills 


During normal working conditions, rain water, fire water & surface washings are gravity collected from 


floor by means of sloped paving to a small pit that connected to neutralization basin. 


Sanitary wastewater & treatment system 


Sanitary wastewater will be collected in concrete sump and pumped to sanitary treatment package. In 


this package the BOD and COD will be reduced then treated waste water will be sent to Fire/Treated 


water tank and /or the existing evaporation pond via cross connection. 


 


Laboratory effluent pit 


The pit has a capacity of 10.5 m³ and the used material is concrete. Its dimensions are: length of 3.0 m, 


width of 2.5 m and depth of 1.4 m. Waste effluent coming from drains & sinks of laboratory building 


by gravity shall be collected in dedicated pit, then evacuated by a vacuum truck. It should be noted 


that no laboratory effluent treatment is foreseen inside Ammonia Unit. 


Transformer oil pit 


Rain / fire water effluent by gravity, flowing into the wastewater system from Transformer area is 


collected in Transformer oil pit, where it routed to the collection pond. The ammonium nitrate and 


nitric acid users effluents will continue to be catered by the existing NA & AN wastewater system.  


3.7.12 Emergency Diesel Generator and Diesel Oil Storage System  


An emergency diesel generator will provide emergency power supply for critical services when grid 


power is interrupted to meet the emergency power requirements of ammonia, utilities and offsites. 


Dedicated Diesel oil storage (24 hours tank) system shall be included for both emergency diesel 


generator and diesel driven firewater pump.  


The ammonium nitrate and nitric acid users demand will continue to be catered by the existing NA & 


AN diesel oil storage system.  
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3.7.13 Power Generation and Distribution System  


For the proposed ammonia unit project, approx. 14.33 MW power will be generated using steam from 


the ammonia unit and if excess power is required, it will be taken from grid; electrical power supply 


from the national grid is available at the battery limit at 22 kV.  


The new electrical generator will have no connection to the existing facility. Only synergy is foreseen 


with regards to minimizing upgrade of electrical power supply contract by only around 5 MW, from 12 


MW to about 17 MW.  


3.7.14 Ammonia Frontend and Backend Flare Systems  


The new Ammonia facility will include two flares; gas flare (Ammonia frontend) and backend 


Ammonia flare. Each flare shall be equipped with a minimum of three (3) pilots, dual thermocouple per 


each pilot, Flame Front Generator (FFG), CCTV Camera to monitor the flame and pilot from CCR, air 


craft warning system, thermal mass flowmeter for waste gas flow. 


The flare gas is collected from the various sources into sub headers, discharging into the main 


Ammonia Front-end Flare Header. The flare released upstream of synthesis gas compressor is 


considered in ammonia frontend flare. As for the Ammonia Backend Flare system, the flare gas is 


collected from the various sources into sub headers, discharging into the main Flare Header. The flare 


released downstream of synthesis gas compressor including the inlet line to synthesis gas compressor 


up to the cold ammonia storage drum is considered ammonia flare. The ammonium nitrate and nitric 


acid users demand will continue to be catered by the existing NA & AN flare system.  


3.7.15 Fire Water System  


Fire protection system within the ammonia unit will include a dedicated fire water pumping station and 


a ring type above ground fire water network encircling the ammonia process area, storage area and 


utilities. The network shall be laid in loop pattern so that water can flow from two directions in each 


section. Treated water shall be utilized as firewater.  


The system will supply a network of hydrants (British standards) monitors, elevated monitors, hose 


reels, and water spray systems. Firewater mains and gate valves will be strategically located, ensuring 


that firewater is always available to each area from a minimum of two directions as well as minimizing 


system impairment due to line failure or maintenance.  


The design of the firewater demand assumes that only one hazardous scenario at a time may occur in 


the Ammonia plant, Offsites & Utilities. The firewater network shall be connected to the existing 


firewater system via two tie-in points. The preliminary firewater demand is 3,200 m3 (4 hours supply at 


800 m3/hr), reserved in the treated water tank(s).  


The fire water system will be served by a dedicated firewater pumping station comprising one electrical 


main pump, one diesel main stand-by pump and two jockey pumps. The ammonium nitrate and nitric 


acid units will continue to be catered by the existing NA & AN firefighting system. 
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3.7.16 Storage Tanks 


Table 29 shows the different storage tanks capacities located onsite. 


Table 29 Storage tanks capacities (m3) 


Tank Ammonia Unit Nitric Acid & Ammonium Nitrate Units 


Raw water 5,400 4,000 


Fire / Treated Water Tank 6,400 - 


Mixed Bed Feed Tank 1,120 - 


Desalinated water - 2*15,000 


Demineralized water 11,340 700 


Off-Spec process condensate storage tank 642 - 


98% Sulphuric Acid Storage Tank 20 - 


50% Caustic storage tank 20 - 


Drinking water - 24 


Refrigerated ammonia - 20,000 MT 


Nitric Acid - 5,000 


OASE Solution (aMDEA) Storage Tank  840  


OASE Solution Sump 20  


 Wastes and Emissions  


3.8.1 Air 


 Construction Phase 


Dust emissions will be produced during different construction activities related to excavation works. 


Heavy equipment and vehicle movements also give rise to dust emissions. Other gaseous emissions 


will include exhaust from vehicles, and generators. Gaseous emissions will be generated from burning 


of diesel fuel. Associated generated emissions will include carbon monoxide (CO), nitrogen oxides 


(NOx) and sulphur oxides (SOx). 


 Operation Phase 


Table 30 shows the main air emissions sources and characteristics during normal operation of the 


Ammonia Unit; whereas, Table 31 shows the characteristics of continuous and intermittent air 


emissions sources of existing Ammonium Nitrate and Nitric Acid Units. 
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Table 30 Air emissions sources characteristics - Ammonia Unit  


Parameter Reformer Stack Auxiliary Boiler Stack 


Source ID 101B 79-L-114 


Stack Dimensions 


Height (m) 40 40 


Diameter (m) 1 2.2 


Exhaust Gases Conditions 


Exit Temperature (ºC) 117 168 


Exit Velocity (m/s) 20 3.3 


Emission Rates (g/s) 


NOX 1.2 4.6 


PM2.5 0.1 1.2 


NH3 - - 


Table 31 Air emissions sources characteristics – AN and NA Units 


Parameter Ammonium Nitrate Vent Stack Nitric Acid Stack Auxiliary Boiler Stack 


Source ID 32V001 12206T 83V101 


Stack Dimensions 


Height (m) 22.7 26.3 15 


Diameter (m) 2 1.3 1.1 


Exhaust Gases Conditions 


Exit Temperature (ºC) 45 125 147 


Exit Velocity (m/s) 27 13 12 


Emission Rates (g/s) 


NOX - 3.2 1.5 


PM2.5 8.5 - - 


NH3 0.3 - - 


3.8.2 Noise 


 Construction Phase 


The possible source of noise levels is the construction phase is equipment and machinery.  
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Table 32 shows the maximum typical sound pressure levels for some of the construction equipment to 


be used in the proposed construction activities as per Defra4 noise database for prediction of noise on 


construction and open sites. 


Table 32 Typical sound pressure levels for construction equipment 


Equipment A-weighted Sound Pressure Level, LAeq dB 


Tracked Excavator (Loading Dump Truck) 85 


Dump Truck (Tipping Fill) 79 


Wheeled loader 80 


Bulldozer 86 


Grader 86 


Grab Hopper Dredging Ship 82 


 Operation Phase 


The main noise sources during operation phase of the project include reformer and compressors. Table 


33 shows some examples of the different sources of noise levels during operation along with their A-


weighted sound pressure levels.  


Table 33 Sound pressure levels for key equipment during operation phase 


Equipment A-weighted Sound Pressure Level, LAeq dB 


Primary Reformer 106 


Raw water pre-treatment system 105 


Cooling Tower Fan 103 


Ammonia Refrigerant Compressor 109 


Process Gas Vent Silencer 106 


Sulphuric Acid Injection 85 


Process Air Compressor 114 


Feed Gas Compressor 108 


Ammonia Injection System 85 


Deaerator 100 


                                                      
4 Defra, Update of Noise Database for Prediction of noise on Construction and Open Sites, 2005 
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3.8.3 Liquid Effluents 


 Construction Phase 


Liquid waste from construction may include: 


• Used oil  


• Remainders of solvents, paintings and chemicals  


• Oily water condensed from air compressor  


• Water from equipment washing  


• Water from pipes washing and pressure testing  


• Water from batching plant 


• Water from dewatering activities 


• Domestic wastewater 


• Vehicle and equipment wash-down water 


• Surface runoff during rainy periods  


Contractor and sub-contractors will dispose all waste in compliance with applicable statutory and 


regulatory requirements. A waste management plan will be developed by the contractor as part of the 


project’s overall environmental management plan which will consider reduction, material reuse and 


recycling, aiming to minimize the quantity of waste requiring disposal and to avoid leftover waste due 


to over-purchasing. Before the start of construction, the contractor will issue a detailed control plan for 


handling, storage and management of substances hazardous to health. 


A “Spill Prevention and Response Plan”, a plan for “Reporting and Investigation of Environmental 


Accidents and Incidents”, an “Emergency response Plan” and a “Site Security Plan” according and in 


agreement with Owner’s instruction, statutory rules and regulations, are also the responsibility of the 


Contractor and will be made available before start of construction.  


The containing basins placed under containers of hazardous liquids, must be tight, having capacity at 


least 110% of the biggest containers stocked. The containing tanks cannot be provided with drainage 


pipe, whereas they will have to be supplied with appropriate cover in order to prevent accumulation of 


rainwater, if in the open air.  


Mixing or pouring operations of oils, paintings, hydrocarbons or other dangerous liquids must be 


carried out over containing tanks in order to prevent soil pollution. Septic tank(s) will be provided to 


contain wastewater generated from the construction site. The septic tank(s) will be removed regularly 


by trucks to an authorized wastewater treatment facility for appropriate treatment. The site will have a 


drain system that collects contact water from all site areas.  


In general, the volume of liquid waste to be disposed off-site should be minimized.  Hydrotesting will 


be carried out for identifying and eliminating any leakages, openings in the process vessels, pipeline 


framework and the plumbing. Chemical additives, such as corrosion inhibitors and oxygen scavengers, 


may be added to the hydrotest water to prevent internal corrosion. Used hydrotest water is therefore 


hazardous waste and will be collected and disposed offsite by authorized contractors to an approved 


hazardous waste facility. 
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 Operation Phase 


Table 34 shows the main operation liquid wastes and wastewater streams resulting from the proposed 


ammonia unit, and their proposed disposal methods. It should be noted that, during operation of the 


new ammonia plant, the total liquid waste generated from the ammonium nitrate and nitric acid units 


will remain unchanged, equal to 1.22 m3/hr (Zero Liquid Discharge “ZLD”). In general, the different 


wastes streams will be appropriately collected, handled and treated following the national 


requirements and best practices. 


Table 34 Liquid wastes and wastewater streams and characteristics - ammonia unit 


Source 
Flow (norm / max) @ 


Condition 
Components (mole%) Discharge 


Boiler Blowdown 
1324 kg/hr @ 150 °C & 


4.76 bar (A) 


Water with BFW 


chemicals 
OSBL Cooling Tower Basin  


Steam Condenser 


Gland Condensate & 


other condensate 


losses 


400 kg/hr @ 100 °C Water 
To Wastewater Treatment 


(ZLD)  


Water Jacket (Water) 1100 kg/h @ 100 °C 
Water with trace Iron 


content 


To Wastewater Treatment 


(ZLD)  


Interstage (101-J) 


Condensate 
2657 kg/h @ 35 °C Water 


To Wastewater Treatment 


(ZLD)  


Sludge Effluent from 


WWT - ZLD  


TBD during the detailed 


design phase 


TBD during the detailed 


design phase 


Sludge to disposal to a licensed 


disposal facility 


Treated water from 


CPI unit  


NNF / 11461 kg/h @ 26 


°C & 3.5 bar(g) 


TBD during the detailed 


design phase 


Treated water to Wastewater 


Treatment (ZLD) 


Treated water from 


Equalization basin 


(Side stream filter + 


Cooling tower blow 


down) 


NNF / 119256 kg/h @ 


36 °C & 3 bar(g) 


TBD during the detailed 


design phase 
Treated water to Wastewater 


Treatment (ZLD) 


Treated water from 


Neutralization basin 


25.6 m3/hr @ 35 °C & 


3.9 bar(g) 


TBD during the detailed 


design phase 


Treated water Wastewater 


Treatment (ZLD) 


Contaminated Oil 


from CPI unit  


NNF kg/h @ 26 °C 


12 m3 / 40 days 
Contaminated Oil 


Disposed by truck / vacuum 


truck 


Slurry from CPI unit  
NNF kg/h @ 26 °C 


12 m3 / 14 days 
Slurry 


Disposed by truck / vacuum 


truck 


Sanitary water from 


Sanitary pit  


4984 / 5731 kg/h 


@26°C & 3 bar(g) 


Composition (typical):  


BOD = 200-300 mg/l  


COD = 400-600 mg/l  


Sanitary water sent to sanitary 


wastewater treatment. 


Treated WW is recovered.  
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Source 
Flow (norm / max) @ 


Condition 
Components (mole%) Discharge 


TKN = 40-60 mg/l 


P = 6-10 mg/l 


TSS = 300-400 mg/l 


Sludge is disposed by truck to 


a licensed disposal facility. 


Laboratory effluent 


From Laboratory pit 


NNF kg/h @ Ambient 


temp 


90 % water containing 


water soluble + 10% Oil 


containing Oil soluble 


Disposed by truck /vacuum 


truck to a licensed disposal 


facility 


Potentially 


contaminated 


process drains from 


Plant collection Pond 


NNF kg/h @ ambient 


temp. 
Mainly process drains 


Disposed by truck / vacuum 


truck to a licensed disposal 


facility 


Drain from 


Phosphate Injection 


Package for Boilers 


(79-L-115) 


NNF @ 41 °C 
Aqueous alkaline 


solution of phosphate 


Chemical Pit - Disposed by 


truck / vacuum truck to a 


licensed disposal facility 


Drain from Cooling 


tower Injection 


Packages 


NNF @ ambient °C 
Aqueous solution of 


chemicals 


Chemical Pit - Disposed by 


truck / vacuum truck to a 


licensed disposal facility 


Drain from Raw water 


pretreatment 


Injection Packages 


NNF @ Ambient °C 


Aqueous solution of 


chemicals (Sodium 


Hypochlorite, Sodium Bi-


Sulphite, Aluminum 


polychloride, Poly 


electrolyte). TBC based 


on RO package Vendor 


Chemical Pit - Disposed by 


truck / vacuum truck to a 


licensed disposal facility 


Transformer Oil Pit 


NNF @ Ambient °C 


Capacity = 8 m³ 


(2.25 m x 2.25 m x 1.6 m) 


Rain water or 


Transformer oil Drains 


Disposed by truck /vacuum 


truck to a licensed disposal 


facility 


Sanitary sludge from 


Sanitary Treatment 


package  


4 / 4.4 kg/h 
TBD during the detailed 


design phase 


Sludge to Disposal to a 


licensed disposal facility 


3.8.4 Solid Waste 


 Construction Phase 


Although a detailed inventory of construction waste is not available at this stage of the study, the 


following types of wastes are expected to be generated: 


• Soil (excavated or surplus) 


• Packaging materials (plastic, cardboard, paper and pallets) 


• Damaged products (plasterboard, bricks, tiles, etc.) 


• Packing timber 
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• Geotextiles 


• Paving materials 


• Electrical cable off-cuts 


• Concrete and cement 


• Miscellaneous containers (lubricants, paints, solvents, chemicals), aerosol cans 


• General (household) waste 


All solid wastes generating during the construction phase will be managed and disposed in accordance 


with applicable regulations and established best management practices. This will be the responsibility 


of contractor and sub-contractors who will dispose all waste in compliance with applicable statutory 


and regulatory requirements.  


A solid waste management plan will be developed by the contractor as part of the project’s overall 


environmental management plan which will consider reduction, material reuse and recycling, aiming to 


minimise the quantity of waste requiring disposal and to avoid over-purchasing of materials which 


would lead to leftover waste. Contractor’s waste management plan will address hazardous wastes 


(waste oil, chemicals, asbestos etc.) and specify the requirements for separation, storage and transport 


including disposal routes. Layout of the site, with the areas of temporary waste storage clearly marked, 


will be drawn and kept updated by the contractor. The subcontractors will supply the containers for the 


wastes produced during their activities. Combustion of waste, including vegetation is prohibited on the 


site. Table 35 shows a description of some typical construction solid waste and their proposed 


treatment and disposal methods. 


Table 35 Typical solid wastes during construction phase 


Waste Type  Description Type Treatment and Disposition 


Soil Includes excavated 


materials and surplus 


resulted from construction 


activities. 


Hazardous / Non-hazardous Disposal by contractor according 


to regulations in force and best 


management practices 


Metal Scrap Includes sheet metal, 


piping, tubing, wire, cable, 


flat steel, welding residue, 


process equipment, tanks, 


pump housings, valves, 


fittings, and vehicle and 


equipment parts. 


Hazardous / Non-hazardous Preferred: Sell to scrap yard for 


recycling 


Alternative: Dispose to an 


approved waste disposal facility 


Wood Scrap Damaged or non-reusable 


wood packing, pallets, etc. 


made of untreated wood 


Non-hazardous Pre-treatment: Chip for volume 


reduction, if practical.  


Disposal to an approved waste 


disposal facility 


Cardboard Packaging material Hazardous / Non-hazardous Treatment: Compaction or 


shredding for volume reduction 


Disposal to an approved waste 


disposal facility an approved 


waste disposal facility 
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Waste Type  Description Type Treatment and Disposition 


Plastic & 


Glass 


Packaging material Non-hazardous Recycle or disposal to an 


approved waste disposal facility 


Tires Worn or damaged tires 


from vehicles 


 


Non-hazardous, but 


breakdown of tires releases 


hazardous waste 


Preferred: Recycling or 


Disposal to an approved waste 


disposal facility 


Welding 


Rods 


Remaining portions of used 


rods; unused rods 


Hazardous Preferred: Return to supplier 


Alternative: Dispose to an 


approved waste disposal facility 


Used 


batteries 


 Hazardous Preferred: Return to supplier 


Alternative: Dispose to an 


approved waste disposal facility 


Paint 


Containers –


Water Based 


 


Pails used for latex paint 


and. 


 


Non-Hazardous Disposal: Allow waste in 


container to solidify before 


disposal.  


Preferred: recycle 


Alternative: Dispose to a general 


waste disposal facility 


Solvent 


containers 


Paint- related  Hazardous Dispose to an approved waste 


disposal facility 


Paint 


Containers – 


Oil Based 


Pails used for oil-based 


paints, solvents and paints 


that contain lead, silver, 


chromium or other toxic 


heavy metals. 


Hazardous Preferred disposal: Return to 


supplier 


Alternative: Dispose to an 


approved waste disposal facility 


Cement  Excess liquid cement not 


used in cementing 


operations, loose 


fragments of solidified 


cement,  


Hazardous 


(Wet cement is non-


hazardous waste, but if 


water has come into contact 


with cement powder, the 


water itself can be highly 


alkaline and is considered as 


hazardous waste) 


Wet cement will set hard on 


drying and is difficult to reuse. 


Minimise the amount of cement 


entering the waste stream; when 


mixing cement make up only as 


much material as needed. Allow 


to dry before disposal. 


Concrete Concrete debris from 


construction operations, 


and soil containing cement. 


Non-hazardous  Disposal: in general, keep 


concrete out of landfills. 


Preferred: recycling (e.g. In paved 


roads as aggregate base, 


aggregate sub-base, and 


shoulders; in gravel roads as 


surfacing; as base for building 


foundations; as fill for utility 


trenches.) 
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 Operation Phase 


The following main waste types are anticipated to result during the operation of the proposed project: 


• General waste – to landfill 


• Vegetal food waste – compost; animal food waste: to landfill 


• Batteries, fluorescent tubes and lamps – hazardous – recycled 


• e-waste – hazardous - recycle 


• Glass – non-hazardous – recycled or to landfill 


• Plastic – hazardous – recycled or to landfill 


• Used tyres – hazardous – rubber recycle / specialized disposal 


• Metal scrap – hazardous or non-hazardous – specialized disposal or to scrap yard (recycle) 


• Laboratory waste – waste chemicals, cans and containers, used PPE – hazardous – to specialized 


disposal via licensed contractor 


• Waste sludge from water treatment – hazardous - to specialized disposal via licensed contractor 


• Used oils – hazardous – recycling and specialized disposal 


• Process wastes (Table 36) 


Details on the solid wastes types and quantities produced during operation of process units for 


production are presented in Table 36. 


Table 36 Typical solid wastes from the ammonia production process 


Source Catalyst Volume Frequency Destination  


Primary Reformer Nickel Oxide: 20.3 m3 ~5 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


Mercury Guard Bed 17.6 m3 10 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


Secondary reformer Nickel Oxide: 24.9 m3 ~8 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


High Temperature 


Shift  


Copper-promoted iron/chrome 


oxides: 35 m3 
~5 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


Low Temperature 


Shift 
Copper/ zinc oxides: 80 m3 ~4 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


Synthesis Converter 


 


Promoted Iron Oxide 


Pre-reduced: 11.4 m3 


Non pre-reduced: 60.6 m3 


Total: 72 m3 


~12 years 


To recycle/ disposal to 


an approved waste 


disposal facility 
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Source Catalyst Volume Frequency Destination  


Methanator  Nickel Oxide: 26.3 m3 ~12 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


Hydrotreater  
Cobalt/ Molybdenum Oxide: 


13.4 m3 
10 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


Desulfurisers Zinc Oxide: 34.7 m3 * 2 2 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


Molecular Sieve Driers  Zeolite (13X): 29.8 m3 *2 5 years 


To recycle/ disposal to 


an approved waste 


disposal facility 


Polisher Unit 
Cationic Resin: 6,575 Lit * 2 nos. 


Anionic Resin: 5,000 Lit * 2 nos. 
~5 Years 


Disposal to an approved 


waste disposal facility 


Natural Gas Unit 


Filters 


TBD during the detailed design 


phase 
~2 years 


Disposal to an approved 


waste disposal facility 


Instrument Air System 


Dryer  
Molecular Sieve: 420 Kg 4 – 5 years 


Disposal to an approved 


waste disposal facility 


Instrument Air System 


Filters  


TBD during the detailed design 


phase 
~2 years 


Disposal to an approved 


waste disposal facility 


Nitrogen Generation 


system  
Molecular Sieve: 750 kg 2 - 5 yrs. 


Disposal to an approved 


waste disposal facility 


Side stream filter  


Sand: 84,000 Kg * 2 nos. (Each 


filter has two layers of 42,000 


kg) 


Attrition rate will be 


approx. 1.5%/year 


Disposal to an approved 


waste disposal facility 


 Decommissioning Phase 


The operational phase of the proposed facility is expected to be 25 years. Following the facility’s 


lifespan, a decommissioning plan will be developed which will be cognizant of relevant legislation and 


international best practice at the time and will meet the standards of the company.  


The aim of these activities is for the site to return to the pre-operational conditions as much as 


possible. As such, a detailed discussion of the management of the Unit’s decommissioning, 


reclamation, and closure is not possible at this time.  


However, the following outlines the general strategy that will be adopted prior to and during the 


decommissioning and abandonment phase. 
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3.9.1 Environmental Assessment 


Prior to the actual decommissioning of the facility, a comprehensive environmental assessment of the 


site will be performed. The assessment will be based on reviewing all historic records of spills, leaks 


and other environment related incidents that may have occurred during the construction and 


operation phase of the facility, supplemented with non-obtrusive investigations of the site. All 


identified areas of possible contamination will be subject to detailed intrusive testing to characterize 


both the type and the extent of the contamination, and area or source specific closure plans developed 


to remediate any identified soil and/or groundwater contamination. The assessment will address the 


entire Unit site as well as all Unit-associated offsite facilities. 


3.9.2 Deconstruction and Demolition 


Prior to the actual deconstruction and demolition of the Unit facilities, all equipment, tanks, pipelines 


and piping components will be emptied and, where necessary for environmental or safety reasons, 


thoroughly cleaned. Waste materials generated from the decommissioning of the Unit will be reused 


and recycling where possible or disposed to approved waste disposal facilities where necessary. 


Decommissioning tasks would include: 


•  Reactors, tanks, pipes, buildings, etc. as well as installations from dismantling of tanks, buildings 


and all auxiliary installations should be removed from the site 


• Removal of asphalt/pavement 


• All materials and wastes should be disposed of in controlled/authorized landfills suitable for the 


purpose 


• Site rehabilitation 


Site rehabilitation will begin with the deconstruction and demolition of the onsite and offsite physical 


structures related to the facility. All above grade equipment, tanks, buildings, piping, etc. will be 


completely removed from the site. Underground installations such as pipelines and foundations will be 


either removed or left in place, depending on the environmental benefits of either option, on the 


future site destination and applicable regulatory requirements for decommissioning. All equipment will 


be reviewed for possible re-use. Salvageable bulk materials such as metals, glass, asphalt, concrete and 


wood will be recycled to the maximum extent possible. Materials that cannot be reused or recycled will 


be disposed of at approved waste disposal facilities. 


3.9.3 Remediation 


Following removal of the Unit facilities and clearing of the site, any contaminated soils and 


groundwater, if any, will be remediated in accordance with the closure plans established during the 


environmental assessment. All waste materials generated during site remediation will be disposed of 


according to applicable legislation and international best management practices. 


3.9.4 Rehabilitation 


Once all remediation actions have been completed, the affected areas will be rehabilitated by means of 


stabilizing the soil to restore or improve the structural integrity of the site, and the site re-graded, if 


necessary, to restore the natural flow of runoff. 
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3.9.5 Post-Closure Monitoring and Maintenance 


Post-closure monitoring and maintenance, if necessary, will be conducted to demonstrate that the site 


does not pose any risk to either humans or animals and is acceptable for future use. The specific 


details of any monitoring and maintenance requirements will be included in closure plans. 
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4 Description of the Environment  


This section describes the natural environment components in the vicinity of the Project site. In 


preparing this section data was collected from primary sources, secondary sources from previous 


studies and reports in the Advisian database, conducted for projects in the vicinity of the Project site as 


well as EHC previous environmental studies, as far as relevant. Secondary data was also collected 


through desktop study from available public records, maps, articles, books and scientific studies. 


A site survey was conducted during August 2020, where a site walkthrough, measurement and 


sampling activities have been conducted, comprising the primary data collection source.  


The section is structured as follows: 


• 4.1: Physical and Biological Baseline 


• 4.2: Socioeconomic Baseline 


• 4.3: Health Baseline  


More details are presented below.  


 Physical and Biological Baseline 


The physical and biological baseline will be covering relevant aspects such as the meteorological 


conditions, air quality, greenhouse gases emissions, ambient noise, among others. The information 


presented in this section are based on the findings of the site surveys and secondary data such as 


desktop research and previous environmental studies conducted for EHC and/or other facilities in the 


vicinity of the Project area.  


4.1.1 Meteorological Conditions 


The climate in Suez is classified as an arid hot desert (BWh) under the Köppen-Geiger climate 


classification system. The sections give more details on specific climate indicators such as temperature 


and rainfall.  


 Temperature 


Figure 10 shows the mean annual daily temperature in Egypt with the approximate location of the 


Project area indicated in black dot.  
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Figure 10 Mean annual daily temperature in Egypt 


Source: Mohamed Nour El-Din, 2013 


Monthly averages of temperatures in Suez are shown in Table 37 according to the statistical yearbook 


of 2019 issued by Central Agency for Public Mobilization and Statistics (CAPMAS). 


Table 37 Monthly averages of temperatures in Suez during 2017 


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


Average 


maximum 


temperature 


(°C) 


19 20 23 29 33 35 38 36 34 30 25 24 


Average 


minimum 


temperature 


(°C) 


11 12 16 18 22 24 27 27 25 21 17 16 


Source: Statistical Yearbook for 2019, CAPMAS 


The Ain Sokhna area is known for its mild climate all over the year. The average annual temperature is 


21.9°C (Weatherbase, 2020). The warmest months, on average, are July and August with an average 


temperature of 28.3°C. The coolest month on average is January, with an average temperature of 


13.9°C. 



https://www.weatherbase.com/weather/weather.php3?s=592762&cityname=Al-Ayn-as-Sukhnah-Egypt
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 Humidity 


Monthly averages of relative humidity in Suez are shown in Table 38 according to the statistical 


yearbook of 2019 issued by CAPMAS. 


Table 38 Monthly averages of relative humidity (%) in Suez during 2017 


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


Value 53 52 49 44 41 45 48 51 52 50 54 55 


Source: CAPMAS, Statistical Yearbook, 2019 


The average relative humidity in Ain Sokhna is 51.9%. Humidity records in Ain Sokhna are shown in 


Table 39.  


Table 39 Average relative humidity (%) recorded in Ain Sokhna (112 years record) 


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


Value 58 54.3 51.5 44.2 42.5 45.2 49.3 52.7 53.9 55.6 57.3 58 


Source: http://www.weatherbase.com, accessed in May 2020 


 Rainfall 


Monthly average rainfall in Suez is shown in Table 40 according to the statistical yearbook of 2019 


issued by CAPMAS.  


Table 40 Monthly averages of total rainfall in Suez during 2017 


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


Average 


precipitation 


(mm) 


0.0 0.2 1.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.52 


Source: CAPMAS, Statistical Yearbook, 2019  


The average amount of precipitation for the year in Ain Sokhna is 21.8 mm (Weatherbase, accessed in 


May 2020). The month with the most precipitation on average is February with 3.9 mm of precipitation. 


The month with the least precipitation on average is September with an average of 0.1 mm. The annual 


average number of rainy days in Ain Sokhna is 14.2 days. The rainy season occurs between November 


and May.  


 Wind 


Details on maximum wind speeds, average wind speed, and average gust in Suez measured from 2009 


to 2020 are shown in Figure 11. According to 112 years of recording a 35-year Suez database (1972-


2007), the wind speed in Ain Sokhna area has a mean annual average 13.2 km/h (Weatherbase, 


accessed in May 2020). The prevailing wind direction lies between north and northwest with variation 


in trends between November and January. 



http://www.weatherbase.com/

http://www.weatherbase.com/

http://www.weatherbase.com/
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Figure 11 Yearly wind speeds and gust (km/h) from 2009 to 2020 


Source: worldweatheronline.com 


4.1.2 Air Quality 


An overview of the ambient air quality for the Suez area is presented in order to obtain a general idea 


about the primary air pollutants concentrations. Different sources of data were utilized such as the 


statistical yearbooks published by CAPMAS as well as the results of previous air quality measurement 


campaigns in the vicinity of the proposed Project area. In addition, a site-specific air quality 


measurement campaign is presented in this section. 


 Regional Air Quality 


The EEAA releases monthly reports for air quality obtained from the ambient air quality monitoring 


stations which are part of the national ambient air quality network established and operated by EEAA. 


Table 41 shows findings of the latest available air quality reports issued by the EEAA in 2018. Suez 


EEAA monitoring station is located at about 30 km to the north of the proposed project area. It should 


be noted that there is no national monthly limit, as such these results are not further assessed in terms 


of compliance.  


Table 41 Monthly average concentration of pollutants measured by EEAA monitoring station in Suez in 2018 


(µg/m3) 


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


Particulate 


Matter 


(PM10) 


53 67 90 68 - - 55 53 48 59 42 - 


Sulphur 


dioxide (SO2) 


16 16 16 16 22 14 15 16 19 23 28 32 


Nitrogen 


dioxide 


(NO2) 


44 44 38 31 31 - - - - 31 47 32 


Source: Monthly Air Quality Reports, EEAA 



https://www.worldweatheronline.com/suez-weather-averages/as-suways/eg.aspx
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 Previous Surveys 


An ambient air monitoring campaign was conducted in May of 2016, in the vicinity of EHC site. The 


sampling locations are shown in Figure 12, EHC facility is the highlighted area. Based on the results of 


the parameters measured at all locations presented in Table 42 it can be concluded that the ambient 


air quality did not exceed national limits. Moreover, for all locations, the ambient air quality did not 


exceed the limits set in the IFC General EHS Guidelines. 


 


Figure 12 Locations of ambient air measurements – 2016 campaign 
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Table 42 Results of ambient air quality measurements (May 2016) 


Location 
Sampling 


Period 


Total 


Suspended 


Particles 


(TSP) 


(µg/m3) 


Sulphur 


dioxide 


(SO2) 


(µg/m3) 


Nitrogen 


dioxide 


(NO2) 


(µg/m3) 


CO 


(mg/m3) 


Particulate 


Matter 


(PM10) 


(µg/m3) 


Particulate 


Matter 


(PM2.5) 


(µg/m3) 


Ozone 


(O3) 


(µg/m3) 


Ammonia 


(NH3) 


(µg/m3) 


BS (µg/m3) 
Lead (Pb) 


(µg/m3) 


Air 1 


1-hour 


Max. 
- 6.12 33.04 - - - 106.20 ND - - 


8 hours - 


Not 


detected 


(ND) 


ND 3.83 - - 94.93 ND - - 


24 hours 215 3.37 13.60 3.28 134 20 80.91 ND 64 0.0013 


Air 2 


1-hour 


Max. 
- 18.62 19.48 3.94 - - 138.40 ND - - 


8 hours - ND ND 3.39 - - 110.21 ND - - 


24 hours 198 4.93 10.78 3.08 112 16 109.4 ND 79 0.00045 


Air 3 


1-hour 


Max. 
- 11.44 23.11 4.59 - - 138.00 ND - - 


8 hours - ND ND 3.11 - - 110.53 ND - - 


24 hours 211 3.99 11.23 2.62 109 15 104.58 ND 83 0.0088 


Air 4 


1-hour 


Max. 
- 14.63 26.55 3.19 - - 139.60 ND - - 


8 hours - ND ND 2.69 - - 109.70 ND - - 
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Location 
Sampling 


Period 


Total 


Suspended 


Particles 


(TSP) 


(µg/m3) 


Sulphur 


dioxide 


(SO2) 


(µg/m3) 


Nitrogen 


dioxide 


(NO2) 


(µg/m3) 


CO 


(mg/m3) 


Particulate 


Matter 


(PM10) 


(µg/m3) 


Particulate 


Matter 


(PM2.5) 


(µg/m3) 


Ozone 


(O3) 


(µg/m3) 


Ammonia 


(NH3) 


(µg/m3) 


BS (µg/m3) 
Lead (Pb) 


(µg/m3) 


24 hours 222 3.99 11.23 2.62 147 15 104.58 ND 83 0.0088 


Air 5 


1-hour 


Max. 
- 11.7 82.89 3.36 - - 140 ND - - 


8 hours - ND ND 2.84 - - 113.3 ND - - 


24 hours 191 4.34 30.03 2.66 139 5 92.49 ND 86 0.00069 


National limit 


1-hour 


Max. 
NA 350 300 30 NA NA 180 NA NA NA 


8 hours NA NA NA 10 NA NA 120 NA NA NA 


24 hours 230 150 150 NA 150 80 NA 120 150 NA 


International 


guidelines 


1-hour 


Max. 
NA NA 200 NA NA NA NA NA NA NA 


8 hours NA NA NA NA NA NA 160 NA NA NA 


24 hours NA 125 NA NA 150 75 NA NA NA NA 
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 Site Specific Air Quality Measurements  


Advisian conducted the ambient air monitoring campaign to assess the baseline air quality at the 


proposed project area and its vicinity. The campaign was conducted from 09th to 15th August 2020.  


To acquire baseline information on background levels of different air pollutants, which would be 


detailed in the following sections, a 24-hour active air sampling campaign was conducted in the 


project area. It should be noted that during the baseline campaign, activities at the EHC site were 


temporally suspended therefore, the measurements do not include emissions generated by the 


operation of the existing EHC facilities. 


Methodology 


Active air measurement locations were carefully selected based on the following factors: 


• The distribution of air emissions sources inside the project site 


• The location of the nearby air emissions sources of neighbouring facilities 


• The potential location for workers accommodation 


• Prevailing wind direction 


• Site Topography and 


• The future layout of the proposed project components 


Moreover, the selection is based on the guidelines stated in the American Society for Testing Materials 


(ASTM) reference method. Active air sampling technique was used. 


During the campaign, ambient air sampling was undertaken at six locations, namely “AA1 to AA6”, 


distributed as follows: 


• AA1, AA2 and AA3 are located within the boundaries of the proposed project and 


• AA4, AA5 and AA6 are located within and adjacent to the nearest tourist villages 


It should be noted that AA4 and AA6 are located at the tourist villages at which the construction 


workers might be accommodated.  


The locations of the sampling points are shown in Table 43 and Figure 13 
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Figure 13 Locations of ambient air measurements (August 2020) 


Table 43 Ambient air sampling locations coordinates (August 2020) 


Sampling Point Coordinates Sampling Date 


AA1  29°44'33.50"N  32°21'36.60"E 12/08/2020 – 13/08/2020 


AA2  29°44'21.00"N  32°21'51.30"E 13/08/2020 – 14/08/2020 


AA3  29°44'17.60"N  32°22'21.50"E 11/08/2020 – 12/08/2020 


AA4  29°43'50.20"N  32°22'16.10"E 10/08/2020 – 11/08/2020 


AA5  29°44'11.85"N  32°22'37.88"E 09/08/2020 – 10/08/2020 


AA6  29°45'32.60"N  32°24'05.40"E 14/08/2020 – 15/08/2020 
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Active air quality measurements were conducted for a period of 24-hour for the following parameters: 


• Total Suspended Particulate (TSP) 


• Particulate Matter (PM10) 


• Particulate Matter (PM2.5) 


• Nitrogen dioxide (NO2) 


• Sulphur dioxide (SO2) 


• Carbon Monoxide (CO) 


• Ozone (O3) 


• Ammonia (NH3) 


• Lead (Pb) 


The equipment and methods used for active air measurements are as follows (Figure 14): 


• Total Suspended Particulate (TSP) 


− High Volume Sampler- GMW – USA 


− EPA method, Appendix J-Reference method FR 


• Thoracic particulate (PM10) 


− High Volume Sampler- GMW – USA 


− EPA method, Appendix J - Reference method FR 


• Fine particulate (PM2.5) 


− Particulate Monitor FH 62 C14 


− FH 62 C14 – on – line Particulate Monitor 


• Lead (Pb) 


− Atomic Absorption Spectrophotometer Analyzer 400 for Pb – Reference Method SM3500 B Pb 


− Filter paper for TSP sampling were analyzed using Atomic Absorption spectrophotometer 


• NO – NO2 – NOx Analyzer - Model 42i- USA 


• Carbon Monoxide (CO) Analyzer model 48i-USA 


• Sulfur Dioxide (SO2) Analyzer model 43i-USA 


• Ozone (O3) analyzer model 49i-USA 


• Ammonia (NH3) was measured using Portable Ambient air analyzer – Miran Sapphire – USA 


• Weather station (WS, WD, AT, RH, BP & Gust) 


• Calibration tools: 


− Calibration Cylinders for (NO, CO & SO2) - USA 


− Zero air unit models 111 - USA 


− Span Calibration unit 145i - USA 
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Figure 14 Active air measurement equipment  


Results and Analysis 


The baseline site specific ambient air quality results are presented in Table 44 and Table 45. Detailed 


laboratory report is available in Appendix 5. The results indicated that the ambient levels of 


combustion pollutants, such as NO2 (Figure 15), SO2 and CO, are compliant with the applicable limits 


both national and international. Higher concentrations of these pollutants were observed at AA4, AA5 


and AA6, as anticipated for monitoring points near a main highway with emissions from road traffic 


and close to other industrial facilities (i.e, OPC Facility, south of EHC and close to AA4 and AA5 


locations). Ambient levels of NO2, SO2 and CO (Figure 16) at the six monitoring locations were well 


below the standards, which indicates that these pollutants are not expected to pose an air quality risk 


in the area.  


 


Figure 15 NO2 24-hr concentrations 
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Figure 16 CO 8-hr concentrations 


Elevated O3 levels were recorded in almost all the monitoring locations. In general, most ground-level 


ozone forms in the air from chemical reactions involving nitrogen oxides, volatile organic compounds 


(VOCs), and sunlight. Ozone levels are typically highest during the summer months, when the influence 


of direct sunlight is the greatest (EPA, 2020). It is highly likely that the elevated O3 concentrations 


recorded during this monitoring campaign are primarily affected by the high temperatures observed 


(up to 38 0C). Ambient levels of PM10 were recorded to be exceeding the Egyptian 24-hr limit and 


international limit of 150 µg/m3 in locations AA1 (157 µg/m3) and AA4 (177 µg/m3). Similar remark can 


be made for TSP at all the locations, except for AA3 and AA6 that showed compliance with the 


applicable national limit. Conversely, measured levels of fine particles (PM2.5), which are an indicator of 


fuel combustion in the area, are well below the limits (Figure 17). These low PM2.5 levels indicate that 


the high PM10 levels may not be originated by industrial activities (that would also increase significantly 


PM2.5 levels) and may be mostly originated by desert dust transported by wind, as expected in desert 


areas. Monitored levels of NH3 are negligible (below detection limits) in all locations. 


 


Figure 17 PM2.5 24-hr concentrations 



https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics
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Table 44 24-hours average results (µg/m3) 


Sampling Point TSP PM10 PM2.5 NO2 SO2 CO (mg/m3) O3 NH3 Pb 


AA1 301 157 12 5.8 3.2 0.3 130.3 ND (1) 0.0998 


AA2 270 132 18 7.8 2.4 0.7 138.3 ND (1) 0.1460 


AA3 210 105 11 6.2 3.7 0.4 147.6 ND (1) 0.0844 


AA4 288 177 11 50.0 6.9 0.9 117.9 ND (1) 0.0332 


AA5 284 145 12 25.2 6.0 0.9 100.9 ND (1) 0.0282 


AA6 203 126 12 31.7 5.3 1.1 131.1 ND (1) 0.2011 


Minimum 203 105 11 5.8 2.4 0.3 100.9 - 0.0282 


Maximum 301 177 18 50.0 6.9 1.1 147.6 - 0.2011 


National Limits 230 150 80 150 150 NA (2) NA (2) 120 NA (2) 


International 


Guidelines 
NA (3) 150 (4) 75 (4) NA (2) 125 (4) NA (3) NA (2) NA (3) NA (3) 


Notes: 


(1):  Under detection limit of the instrument (1 µg/m3) 


(2):  Limit/guideline value for 24-hour average is not available 


(3):  Guideline value for the specified pollutant is not available 


(4):  Interim target -1 guideline 
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Table 45 Ambient air concentration for 1-hour and 8-hour Averages (µg/m3) 


Sampling point Duration NO2 SO2 CO (mg/m3) O3 NH3 


AA1 


Max. 1h 14.7 4.8 0.8 177.7 ND (1) 


Max. 8h 9.3 3.5 0.5 171.9 ND (1) 


AA2 


Max. 1h 16.0 7.1 1.7 217.9 ND (1) 


Max. 8h 9.9 3.1 0.9 171.2 ND (1) 


AA3 


Max. 1h 13.9 5.0 0.8 203.8 ND (1) 


Max. 8h 7.6 4.2 0.5 186.6 ND (1) 


AA4 


Max. 1h 173.0 10.2 2.3 197.6 ND (1) 


Max. 8h 66.8 7.4 1.1 174.2 ND (1) 


AA5 


Max. 1h 59.5 9.7 2.5 151.4 ND (1) 


Max. 8h 34.0 6.2 1.1 124.6 ND (1) 


AA6 


Max. 1h 88.9 10.4 5.7 213.5 ND (1) 


Max. 8h 37.9 8.8 2.1 162.9 ND (1) 


National Limits 


1h 300 350 30 180 NA (2) 


8h NA (2) NA (2) 10 120 NA (2) 
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Sampling point Duration NO2 SO2 CO (mg/m3) O3 NH3 


International 


Guidelines 


1h 200 (2) NA (2) NA (2) NA (2) NA (2) 


8h NA (2) NA (2) NA (2) 160 (3) NA (2) 


Notes: 


(1):  Under detection limit of the instrument  


(2):  Limit / Guideline value for the specified pollutant is not available  


(3):  Interim target -1 guideline 
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4.1.3 Greenhouse Gases (GHG) 


Gases which trap heat in the atmosphere are called greenhouse gases. Earth's temperature depends 


on the balance between energy entering and leaving the planet’s system. Many factors, both natural 


and human, can cause changes in Earth’s energy balance, including: 


• Variations in the sun’s energy reach Earth 


• Changes in the reflectivity of Earth’s atmosphere and surface 


• Changes in the greenhouse effect, which affects the amount of heat retained by Earth’s 


atmosphere 


Egypt is among the first Arab countries to join the cooperative global efforts to confront climate 


change threats. Since the Rio de Janeiro Earth Summit in 1992, Egypt ratified the United Nations 


Framework Convention on Climate Change (UNFCCC) in 1994 and the Kyoto Protocol has been signed 


on 15/3/1999. 


According to the First Biennial Update Report to the United Nations Framework Convention on 


Climate Change (2018), the GHG inventory (GHGI) has been put together according to the 


Intergovernmental Panel on Climate Change (IPCC) GHGI Guidelines, and covers the following sectors: 


• Energy 


• Industrial process and product use (IPPU) 


• Agriculture, forestry and other land use (AFOLU) 


• Waste  


The report shows that the energy sector (e.g. power generation) is the highest GHG-emitting sector 


accounting for 64% of the total emissions for the year 2015, followed by AFOLU and IPPU. The 


European Commission is contributing to the Paris Agreement process with an independent and 


quantitative view of global GHG emissions and has published The Emissions Database for Global 


Atmospheric Research, EDGARv5.0 (2019)5, which provides emission time series from 1970 until 2018 


for CO2 and until 2015 for non-CO2 GHGs for all countries.  


For Egypt, the total CO2 emissions in 2018 amounted to 250,658 Mt (250,658x106 tons). The reported 


CH4 emissions from Egypt for 2015 (last year reported) is 2,530.655 kilotons6 (2,530.655x103 tons). 


Emissions for Egypt are summarized on Figure 18. 


                                                      
5 Crippa, M., Oreggioni, G., Guizzardi, D., Muntean, M., Schaaf, E., Lo Vullo, E., Solazzo, E., Monforti-Ferrario, F., 


Olivier, J.G.J., Vignati, E., Fossil CO2 and GHG emissions of all world countries - 2019 Report, EUR 29849 EN, 


Publications Office of the European Union, Luxembourg, 2019, ISBN 978-92-76-11100-9, doi:10.2760/687800, 


Joint Research Center 117610. 
6 https://edgar.jrc.ec.europa.eu/overview.php?v=50_GHG 
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Figure 18 CO2 emissions for Egypt from EDGAR Database of the European Commission 
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4.1.4 Ambient Noise 


A noise monitoring survey was conducted in May of 2016 in the vicinity of the EHC site at locations 


shown in Figure 19. Table 46 shows the ambient noise level recorded at the monitoring locations 


compared with the applicable limits and guidelines. It should be noted that the locations marked N1 to 


N4 are located within an industrial area, while N5 is considered to be located in a residential area on a 


road narrower than 12 meters; therefore, the applicable limits for those points vary. In general, the 


majority of the results showed noise levels are within the national limits and international guidelines. 


 


Figure 19 Locations of ambient noise measurements for ambient noise survey (May 2016) 


Table 46 Ambient noise levels (May 2016) 


Location Interval LAeq for 24 hours 


(dBA) 


Permissible Limits LAeq (dBA) 


National International 


N1 
Day 59.59 70 70 


Night 50.55 70 70 


N2 
Day 57.49 70 70 


Night 54.02 70 70 


N3 Day 51.28 70 70 


Night 48.42 70 70 


N4 Day 56.56 70 70 


Night 54.59 70 70 
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Location Interval LAeq for 24 hours 


(dBA) 


Permissible Limits LAeq (dBA) 


National International 


N5 Day 58.81 65 55 


Night 59.70 55 45 


N6 Day 62.30 70 55 


Night 57.10 60 45 


 Site Specific Ambient Noise Measurements  


A noise monitoring survey was undertaken from August 9-15, 2020 at several points surrounding the 


EHC site and at tourist villages east of the Suez-Hurgada highway, as shown in Figure 20. P1 to P8 are 


the locations in the immediate vicinity of the EHC facility (Figure 21); whereas, P9 to P12 are the 


locations at the nearest tourist villages. It should be noted that P10 and P11 are located at the tourist 


villages at which the construction workers might be accommodated. The coordinates of all ambient 


noise measurement locations are shown in Table 47.  


Additionally, short-term measurements (15 minutes each) were recorded at locations surrounding the 


existing EHC facility (N1-N7), in the industrial area (N8 and N9), and at a tourist village south of the 


Project area (N10). The locations where all measurements of noise levels were taken are indicated in 


Figure 20. 


During this field survey, activities at the EHC site were temporally suspended (with the exception of 


measurements taken at N1, as described further below); therefore, the majority of the measured sound 


levels do not include noise generated by the operation of the existing EHC facilities. 


 


Figure 20 Locations of ambient noise measurements (August 2020) 
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Table 47 Coordinates of ambient noise measurement locations (August 2020) 


Measurement Location 
Coordinates 


Latitude Longitude 


P1 29°44'18.99"N 32°21'50.57"E 


P2 29°44'22.13"N 32°21'46.27"E 


P3 29°44'25.22"N 32°21'48.13"E 


P4 29°44'28.40"N 32°21'50.10"E 


P5 29°44'24.34"N 32°21'41.07"E 


P6 29°44'27.35"N 32°21'34.14"E 


P7 29°44'32.29"N 32°21'37.05"E 


P8 29°44'36.50"N 32°21'38.90"E 


P9 29°44'10.51"N 32°22'38.51"E 


P10 29°43'48.58"N 32°22'15.16"E 


P11 29°45'25.77"N   32°24'30.87"E 


P12 29°43'54.80"N 32°23'30.70"E 


N1  29°44'23.88"N  32°21'59.90"E 


N2  29°44'21.51"N  32°22'5.54"E 


N3  29°44'21.44"N  32°22'14.43"E 


N4  29°44'33.61"N  32°22'7.14"E 


N5  29°44'39.09"N  32°21'57.52"E 


N6  29°44'41.40"N  32°21'41.60"E 


N7  29°44'15.43"N  32°22'18.13"E 


N8  29°44'10.10"N  32°22'9.68"E 


N9  29°44'1.07"N  32°22'1.98"E 


N10  29°43'25.90"N  32°21'51.20"E 
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Figure 21 Noise measurements 


Methodology 


The methodology adopted was to record ambient noise levels for 1 hour, divided into four intervals. 


The measurement was conducted at each point in the morning and then repeated in the evening to 


cover the ‘Day’ period as per the national and international standards, while during the ‘Night’ period, 


a one-hour measurement was conducted at each location. The following devices were used during the 


first round of noise level measurements: 


• Two (2) Brüel & Kjaer Hand-held Analyser (Sound level meter), Type 2250, with Sound Level Meter 


Software BZ-7222, Frequency Analysis Software BZ-7223, Logging Software BZ-7224, Enhanced 


Logging Software BZ-7225 Type I (precision grade), compliant with IEC 1672 Class 1 standard 


• B & K 4198 Outdoor Weatherproof Microphone Kit 


• Brüel & Kjaer sound calibrator type 4231, Class 1 & Class LS & ANSI S 1.40-1984 


• GPS unit (Garmin MONTANA 650) and 


• Digital Camera 


The following parameters were recorded using a Type 1 precision grade hand-held sound-level meter: 


• Equivalent continuous noise level (LAeq) 


• 95th percentile noise level (LA95) 


• 90th percentile noise level (LA90) 


• 50th percentile noise level (LA50) 


• 10th percentile noise level (LA10) 


• Peak sound pressure level (LCpeak) 


The sound level meters were calibrated before conducting the measurements, to ensure reliability and 


precision. GPS coordinates and meteorological conditions were recorded using hand-held kits at all 


locations prior to the start of noise measurements. Notes describing the noise characteristics and 


external activities with potential effects on the results interpretations were taken at each point. 
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After the field campaign, the data quality was analysed to detect abnormally high noise levels due to 


isolated or uncommon sources (e.g., traffic passing very close to a monitoring location). In these cases, 


the affected 15-minute interval, which recorded SPLs significantly above other 15-minute intervals 


recorded during the same 1-hour measurement (outlier measurement), was eliminated from the 


calculation of the average noise level, LAeq. It should be noted that the measurement at N1 was 


recorded during ammonia packaging activities at the existing EHC facilities. A high noise level was 


recorded at this location, and the measured value does not represent baseline levels (i.e., recorded 


while activities at the EHC site were suspended). 


Results and Analysis 


Table 48 shows the ambient noise levels recorded at the twelve monitoring locations located in the 


vicinity of the Project area, at nearest receptors and accommodation areas, compared with the 


applicable limits and guidelines. All measurements showed compliance with the national limits.  


Table 48 Ambient noise levels readings for P1-P12 


Location Interval (1) Avg. LAeq for 1 


hour (dBA) 


Permissible Limits LAeq (dBA) 


National International (5) 


P1 
Day 49.6 70(2) 70 


Night 48.8 70(2) 70 


P2 
Day 51.0 70(2) 70 


Night 45.6 70(2) 70 


P3 Day 49.2 70(2) 70 


Night 45.5 70(2) 70 


P4 Day 50.7 70(2) 70 


Night 48.9 70(2) 70 


P5 Day 51.7 70(2) 70 


Night 40.0 70(2) 70 


P6 Day 47.5 70(2) 70 


Night 34.6 70(2) 70 


P7 Day 45.6 70(2) 70 


Night 36.2 70(2) 70 


P8 Day 46.0 70(2) 70 


Night 41.7 70(2) 70 


P9 Day 56.1 70(3) 55 


Night 50.3 60(3) 45 


P10 Day 56.9 70(3) 55 


Night 54.6 60(3) 45 
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Location Interval (1) Avg. LAeq for 1 


hour (dBA) 


Permissible Limits LAeq (dBA) 


National International (5) 


P11 Day 47.3 65(4) 55 


Night 45.8 55(4) 45 


P12 Day 54.1 65(4) 55 


Night 51.7 55(4) 45 


Notes: 


(1): Day (h): 7-22; Night (h): 22-7 


(2): Local permissible limit for points for industrial areas 


(3): Local permissible limit for areas adjacent to roads wider than 12 m 


(4): Local permissible limit for residential areas located on roads narrower than 12 meters with workshops, commercial and 


administrative activities, and recreational activities or amusement parks 


(5): According to the IFC Guidelines, noise impacts should not exceed the indicated levels presented in the rable, or result 


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


As for the international guidelines, the majority of the measurements were below the limits except for 


P9 and P10 during the day and night intervals and P11 and P12 during the night interval which showed 


potential exceedance (according to the IFC guidelines). The relatively elevated noise levels can be 


attributed to the fact that these measurements were taken at the gates of touristic villages and thus 


near the road with very busy and heavy traffic. Similar remark applies to P11 and P12 during the night 


interval.  


However, it should be noted that according to the IFC guidelines, Project compliance can be assessed 


based on the project contribution to the existing baseline noise levels at the closest offsite receptors, 


which may not increase by more than 3 dB (A) due to the project. More details on the project 


cumulative noise levels and compliance are presented in Section 6.4.1.3 of this report; furthermore, the 


detailed noise model report is presented in Appendix 8. The noise model results confirmed the Project 


compliance with the international standards at these locations as the contribution of the project to the 


background levels is less than 3 dB(A). 


As for the additional 15-minute measurements, Table 49 shows the noise levels recorded at these 


locations during the day. All the measurements showed compliance with the relevant national limit. 


The majority of the points showed compliance with the international guidelines (IFC) except for N10 


where potential exceedance was recorded. However, compliance of the Project can be assessed based 


on its contribution to the background levels, as illustrated earlier. Similarly, the contribution of the 


project was less than 3 dB(A) and thus compliance with IFC guidelines was verified.  


Table 49 Noise levels readings (15-minute) 


Location LAeq for 15 min (dBA) Permissible Limits LAeq (dBA) 


National International 


N1 60.3(1) 70 70 


N2 44.5 70 70 


N3 40.9 70 70 
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Location LAeq for 15 min (dBA) Permissible Limits LAeq (dBA) 


National International 


N4 43.1 70 70 


N5 40.6 70 70 


N6 39.7 70 70 


N7 47.2 70 70 


N8 48.0 70 70 


N9 52.5 70 70 


N10 61.3 70 55(2) 


Notes: 


(1) Measurements at N1 were recorded while ammonia packaging activities were taking place at the existing EHC 


facilities; therefore, the measured value did not represent the baseline levels (with EHC activities suspended). 


(2) Noise levels in residential areas should not exceed 55 dB(A) during the daytime and 45 dB(A) at night or result in an 


increase in background levels by more than 3 dB. 


4.1.5 Geology 


The Gulf of Suez Geosynclines is a graben area which has subsided and been filled with deposits. It 


covers an area of 8,300 km2 with a length of 350 km from the North to the South and a width up to 30 


km in some sections. On the western side of the Gulf, the thickness of the Pliocene-Pleistocene 


deposits attains a maximum of only 240 m at Ras Ruahmi.  


Post Miocene movements affected the Gulf of Suez severing its connection with the Mediterranean. 


The bulk of the Gulf remained above the sea receiving great thicknesses of gravels and sands. Wadi 


Badaa, where the project lies, is located in the wide depression between the southern scarp of Gebel 


Ataka on the north, and the northern scarp of Gebel El-Galala El-Bahariya to the south.  


The Gulf of Suez bound it from the east, while to the west it rises gradually until it merges into the 


central plateau forming the northern part of the Eastern Desert (El-Behiry, et al., 2005). Figure 22 


presents the geological map of Ain Sokhna. 


4.1.6 Topography 


The Ain Sokhna area elevations range between 0 to 500 m as shown in Figure 23, with the Project area 


approximate vicinity indicated with a blue circle. 
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Figure 22 Geological map of Ain Sokhna 


Source: Othman A. A. A et al., 2013 


 


Figure 23 General topography of the proposed Project area 


Source: Azza Abdallah, 2007 
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4.1.7 Soil Quality  


Six soil samples were collected on 12 August 2020 at the Project site (highlighted in red as shown 


Figure 24 below). The soil sampling locations are shown in Table 50 and Figure 24. The samples were 


collected in appropriately labelled plastic bags and sent for laboratory analysis. 


 


Figure 24 Locations of soil samples (August 2020) 


Table 50 Coordinates of soil samples (August 2020) 


Measurement location 
Coordinates 


Easting Northing 


SQ1  29°44'31.01"N  32°21'39.20"E 


SQ2  29°44'30.60"N  32°21'37.70"E 


SQ3  29°44'28.20"N  32°21'37.90"E 


SQ4  29°44'27.15"N  32°21'42.00"E 


SQ5  29°44'27.41"N  32°21'43.87"E 


SQ6  29°44'30.78"N  32°21'48.79"E 


 Results and Analysis 


Table 51 presents the results of the soil quality at the six sampling locations. It should be noted that 


there are not local limits for soil quality; as such, the results cannot be assessed in terms of regulatory 


compliance.  


However, these results can be used as reference values for future monitoring activities, if needed. The 


complete laboratory reports can be found in Appendix 6. 
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Table 51 Soil quality results (August 2020) 


Parameter Unit S1 S2 S3 S4 S5 S6 


pH - 7.6 7.1 7.2 7.3 7.5 7.4 


Organic matter mg/kg 87 42.5 37.2 21.2 15.0 38.5 


Phosphate mg/kg < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 


Nitrate mg/kg < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 


Nitrite mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 


Magnesium  mg/kg 5,778 8,879 8,879 13,346 8,879 4,465 


Cadmium  mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 


Copper mg/kg 1.5 2.0 5.0 1.25 4.25 0.75 


Lead mg/kg 1.5 2.5 3.75 3.75 4.5 2.25 


Mercury mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 


Nickel mg/kg 19.0 5.0 6.75 2.25 5.75 1.0 


Zinc mg/kg 21.25 7.0 8.5 3.25 6.5 1.25 


Total Petroleum 


Hydrocarbon 


(TPH) 


µg/kg 998 5,498 3,063 9,056 5,081 3,520 


Poly Aromatic 


Hydrocarbon 


(PAHs) 


µg/kg <5 <5 <5 <5 <5 <5 


Poly Chlorinated 


Biphenyls (PCBs) 
µg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 


Pesticides µg/kg <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 


Total coliform MPN/100 g 3 5 4 7 5 7 


Faecal coliform MPN/100 g 2 1 3 6 3 5 


4.1.8 Groundwater 


The main water bearing formations in Ain Sokhna area are those belonging to Pleistocene, Miocene, 


Oligocens, Eocene and lower Cretaceous (El-Gindy et al, 1999). The application of geoelectric study 


showed that the sandstones in the area are highly fractured and filled with water at depths of 11 to 26 


m (Othman A. A. A et al.,2013). 
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 Previous Surveys 


Two groundwater quality assessment campaigns were conducted by Advisian in 2014 and 2013 at the 


EHC facility as part of the construction phase environmental monitoring program. Samples at two 


wells, namely W2 and W4 (Figure 25), were taken during the first campaign dated in February 2013; 


whereas one sample from W4 was collected during the second campaign dated in March 2014. The 


results of these campaigns are presented in Table 52. The groundwater table was found at a distance 


of 18.4 m below the ground level in both wells during the first monitoring campaign. 


It should be noted that there are no national limits for groundwater quality, as such groundwater 


quality results cannot be assessed in terms of regulatory compliance. The complete laboratory reports 


can be found in Appendix 7.  


 


Figure 25 Groundwater well locations – EHC facility  


Table 52 Groundwater quality results – EHC facility (2013 and 2014) 


Parameter Unit February 2013 campaign March 2014 campaign 


W2 W4 W4 


Temperature ºC 24.7 25.2 27.5 


Turbidity NTU 14 54 0.66 


Conductivity μS/cm 16,460 20,300 15.09 


TDS g/L 12 16.05 9.014 


TSS mg/L 20 54 5 
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Parameter Unit February 2013 campaign March 2014 campaign 


W2 W4 W4 


pH - 7.41 7.85 8.02 


DO mg/L 13 14 4.1 


BOD mg/L 84 90 13.8 


COD mg/L 198 330 15.9 


TOC mg/L 65 110 4.8 


Oil and Grease mg/L 15 8.5 1.2 


Total Bicarbonates 


(CaCO3) 


mg/L 90 136 134 


Chloride mg/L 5,700 7,400 5,700 


Sulphates mg/L 1466 1366 308 


Calcium mg/L 569 805 633 


Magnesium mg/L 360 557 389 


Sodium mg/L 2,450 2,950 2,750 


Potassium mg/L 40 42 28 


Ammonia (N) mg/L ND ND ND 


Nitrate mg/L 0.4 0.3 0.66 


Nitrite mg/L ND ND 0.005 


Cyanide mg/L ND ND <0.01 


Total Coliforms MPN-index/100ml ND ND ND 


Fecal Coliforms MPN-index/100ml ND ND ND 


Arsenic mg/L <0.001 <0.001 <0.005 


Cadmium mg/L <0.01 <0.01 <0.01 


Chromium mg/L <0.01 <0.01 <0.01 


Aluminium mg/L 0.4 0.3 <0.01 


Copper mg/L <0.01 <0.01 <0.01 


Lead mg/L 0.08 0.1 <0.01 


Mercury mg/L <0.001 <0.001 <0.001 


Nickel mg/L <0.01 <0.01 <0.01 


Zinc mg/L 4 2 <0.01 


TPH mg/L ND ND ND 
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Parameter Unit February 2013 campaign March 2014 campaign 


W2 W4 W4 


Protozoa mg/L 1 out of 5 


+ve 


ND +ve 


4.1.9 Terrestrial Ecology 


A thorough desktop review was conducted for the Project area (i.e. Ain Sokhna, Suez). The IUCN Red 


List (2020) is used as the main source of up-to-date information relating to the presence/absence of 


endangered species. 


It should be noted that the proposed ammonia production unit is located within the boundaries of an 


operating facility. The following section provides a high-level overview of the terrestrial ecology 


characteristics in the Ain Sokhna/Suez area; whereas, the results of the site-specific ecological survey 


can be found in Section 4.1.9.2. 


 Overview 


Zahran & Willis (2009) studied Wadi Hagul drainage system which is divided into three main sections, 


upstream, middle, and downstream. The study area is encompassed by the latter section. The 


downstream section of the wadi is a reticulum of thin, branching and coalescing water courses, with 


patches of raised gravel isles. The vegetation of the main wadi is dominated by Hammada elegans with 


individuals of Launaea spinosa and Lygos raetam. The vegetation of the affluent runnels is mainly 


grassland with Panicum turgidum and/or Pennisetum dichotomum. The Egypt State Information Service 


(2009) states that desert animals include Dorcas Gazelle (Gazella dorcas), Fennec Fox (Vulpes zerda), 


Nubian Ibex (Capra nubiana), Cape Hare (Lepus capensis) and two species of jerboa (Dipodidae Family). 


Also present is the jackal (Canis aureus), several species of the Felidae family and Egyptian Mongoose 


(Herpestes ichneumon). Several varieties of lizards may be present, including Varanus griseus.  


In general, previous surveys conducted by Advisian team in the Ain Sokhna area in the vicinity of the 


proposed Project site indicated that the area is sandy to gravel-sandy soil with no vegetation cover 


except few wet scattered shrubs in the winder surveyed areas. Furthermore, evidence of fauna is 


extremely limited across the majority of the surrounding areas. This was attributed to industrial 


facilities surrounding the Project site and the soil crust making impressions less likely. 


Protected Areas and Species  


The Project area is not located within any statutorily protected area. Furthermore, it should be noted 


that the nearest protected areas (Wadi Degla and the Petrified Forest) are located at about 90 km west 


of the Project location (Figure 26). 


The Egyptian environmental law (Law 4 of 1994 amended by law 9 of 2009) has prohibited the hunting, 


killing, cutting or damaging or any similar activities of certain animal and plant species listed in Annex 


4 of the executive regulations (amended by Decree No. 1095 issued in the year 2011). Egypt is also a 


state party to the Convention on Migratory Species (CMS), an international agreement which aims to 


conserve migratory species within their migratory ranges. The International Union for the Conservation 


of Nature (IUCN) Red List of Threatened Species provides taxonomic, conservation status, and 


distribution information on plants and animals. In Egypt, a number of species are listed within the 


IUCN Red List, such as Aoudad (Ammotragus lervia), Mountain Gazelle (Gazella gazelle) and Buxton’s 


Jird (Meriones sacramenti). 
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Figure 26 Location of protected areas relevant to the location of the Project 


Important Bird Areas (IBA) 


Ain Sokhna lies within the Important Bird Area (IBA) of EG34 as shown in Figure 27, where the red 


circle indicates the proposed Project location. Ain Sokhna is situated along a major flyway for 


Palearctic migrant birds. Large birds of prey (passive flyers) concentrate in significant numbers, 


particularly in spring. The IBA species are classified as A1 representing a species that is also an IUCN 


Red List Species and A3 representing a species where a significant component of the global species is 


present in the IBA.  


In terms of seasonality, some of the A1 category species are “Passage” such as Pallid Harrier (Circus 


macrourus) and Lesser Kestrel (Falco naumanni); whereas, White-eyed Gull (Larus leucophthalmus) is a 


“Winter” species. Similarly, A3 category species are “Residents”, including Sand Partridge (Ammoperdix 


heyi), Greater Hoopoe-lark (Alaemon alaudipes) and Trumpeter Finch (Bucanetes githagineus). Figure 


28 shows an example of a bird found in the IBA.  







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 107 


Rev A: 00-EN-Rep-01  


 


 


Figure 27 Important bird areas of Egypt 


 


Figure 28 Sand Partridge (Ammoperdix heyi) 


Source: arkive.org 


 Ecological Field Survey  


An ecological walkthrough survey was conducted in the survey area on the 11th and 12th of August 


2020. The survey area was visited at dawn, midday, and dusk over those two days. The survey followed 


a random path through the site, following areas and points of interest (for example: animal tracks, 


plants, flights of birds). The following presents the data collected.  


Layout of Survey Area 


Figure 29 shows the survey area from within the existing boundaries. The highlighted area in Figure 30 


was covered by the ecological survey. There was an area enclosed by a chain link fence which can be 


seen in Figure 30 highlighted in yellow.  
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Figure 29 Views of the survey area 


It should be noted that a pond was recorded in the eastern corner of the survey area (Figure 30). The 


pond at the time of the survey was filled with water. This pond has three possible sources; two pipes 


coming from two different groundwater wells and a pipe coming from the existing facility. There were 


no odors around the pond and the color of the water in the pond was a greenish blue (Figure 31). 


 


Figure 30 Ecological survey area 
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Figure 31 Different views of the pond 


Habitat 


The survey area can be classified as 8.1 Desert Hot according to the IUCN Habitat Classification 


Scheme (Version 3.1). The survey area is generally flat composed of soft sand covered by a layer of 


hardened sand and gravel. The survey area has been previously used for various activities such as a 


storage area and laydown area. The remains of these activities are scattered throughout the area, for 


example, concrete slabs remain on site. The irregularities in the topography and soil composition of 


the survey area are suspected to be a result of those previous activities. Other than that, the area 


appears to have been abandoned for a while, except for the security office in the southern west corner 


of the area. 


Flora 


The survey area is mostly barren with very limited vegetation cover. However, there is good variation in 


the number of plant species encountered on site. The identified species onsite are listed in Table 53 


and shown inFigure 32. 


Table 53 List of plants 


Plant  IUCN conservation status  


Giant Reed (Arundo donax) Least Concern (LC) 


Calotropis procera Not assessed 


Haloxylon salicornicum Not assessed 


Leptadenia pyrotechnica LC 
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Calotropis procera Arundo donax 


 
 


Haloxylon salicornicum Leptadenia pyrotechnica 


Figure 32 Flora onsite  


Vegetation was encountered in areas with soft sand, mainly the areas close to the boundaries of the 


survey area. The area with the most species of flora and with the most vegetation coverage, relative to 


the rest of the area, was near the groundwater well, located in the south-eastern corner of the survey 


area, and along the eastern boundary of the area where a pipeline carrying water ran. The reason 


behind this is suspected to be the water leaking from the connections in the pipeline. Two decorative 


plants were planted near the security office which were: Bougainvillea sp. and Rhamnus sp. 


Fauna 


Arthropods 


Different families of arthropods have been encountered on site, the most common of which are bees 


and wasps (Order Hymenoptera), ants (family Formicidae), and Houseflies (Musca domestica). Anthills 


were scattered across the survey area around vegetation and in barren areas. Other arthropods 


encountered included 4 species of flying insects belonging to the Order Odonata, photographs of two 


species only were taken as can be seen in Figure 33. The damselfly was encountered resting on 


Calotropis procera near the eastern boarder of the survey area. The dragonflies were encountered 


mainly in vegetated areas; around the groundwater well and the security office. 
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Dragonfly Damselfly 


Figure 33 Two species of Odonata encountered 


Two species of spiders were also encountered which were: Orb Weaver spider (Argiope sp.) and Flower 


Crab spider (Misumena sp.) as seen in Figure 34. The Orb Weaver spider was encountered in the patch 


of Giant Reed (Arundo donax) near the security office; while the Flower Crab spider (Misumena sp.) was 


encountered near the south-western boarder of the fenced area.  


  


Orb Weaver (Argiope sp.) Flower Crab Spider (Misumena sp.) 


Figure 34 Spider species encountered 


Two species of flying insects belonging to the Order Lepidoptera were also encountered in the survey 


area (Figure 35). One species, suspected to be a Dark Grass Blue butterfly (Zizeeria karsandra), was 


encountered near the patch of Giant Reed (Arundo donax) and the Bougainvillea sp. near the security 


office in large numbers (more than 10 individuals). The other species was a Beet Webworm moth 


(Spoladea recurvalis), this species was encountered near the groundwater well and along the northern 


border of the survey area.  
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Dark Grass Blue butterfly (Zizeeria karsandra) Beet Webworm moth (Spoladea recurvalis) 


Figure 35 Lepidoptera 


Two species of beetles were also encountered in the survey area which were: Seven-spotted Ladybug 


(Coccinella septempunctata) and a species belonging to the family Scarabaeidae as shown in Figure 36. 


The beetle from the family Scarabaeidae was dead when encountered. The Seven-spotted Ladybug 


(Coccinella septempunctata) was encountered near the security office and landed on the surveyor’s 


vest. The Scarabaeidae beetle was encountered near the entrance of a burrow. In general, the surveyed 


area does not include any important species, according to the IUCN Red List (Endangered species). 


  


Seven-spotted Ladybug (Coccinella septempunctata) Scarabaeidae 


Figure 36 Beetles observed on site 


Reptiles 


Evidence of reptiles present in the survey area was encountered and two individuals of the genus 


Acanthodactylus were observed near the patch Giant Reed (Arundo donax) of near the security office. 


Figure 37 shows the tracks of an unidentified reptile in the survey area encountered near the 


groundwater well. In addition, HSSE personnel have confirmed the presence of Horned Viper (Cerastes 


cerastes) (LC) in the survey area. In general, the surveyed area does not include any important species, 


according to the IUCN Red List (Endangered species). 
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Figure 37 Tracks of unidentified reptile in the survey area7 


Birds 


Several species of birds were observed and heard during the site visit. All identified species are 


classified as Least Concern (LC) on the IUCN Red List. The species are listed in Table 54. 


Table 54 List of birds observed during the survey 


Common name Species name Location 


Spur-winged Lapwing  Vanellus spinosus Heard from all areas of the survey 


area 


Rock Doves Columba livia Observed individuals flying over 


the survey area 


Collared Doves  Streptopelia decaocto Heard and observed 2 individuals 


within the boundaries of the chain-


link fenced area 


House Sparrows Passer domesticus Heard and observed 9 individuals 


near the security office 


White-crowned Wheatear Oenanthe leucopyga Observed 1 individual near the 


security office 


Hooded Wheatear Oenanthe monacha Observed 1 individual within 


boundaries of the chain-link 


fenced area 


A species of Swift belonging to the genus Apus Observed 3-4 individuals flying 


over the eastern boundaries of the 


survey area 


                                                      
7 The length of the pencil is 15 cm.  
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Mammals 


House mice (Mus musculus) and their droppings were encountered around the sewer system of the 


security office (Figure 38). Evidence of cats and dogs in the survey area was also encountered 


throughout the survey area in the form of tracks and droppings (Figure 39). HSSE personnel verified 


the presence of cats and dogs in the survey area.  


 


Figure 38 Droppings of House Mouse (Mus musculus)
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Droppings Tracks 


Figure 39 Evidence of cats and dogs in the survey area 
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4.1.10 Natural Hazards 


 Seismicity 


According to Dahy (2012), the Gulf of Suez is considered seismically active, where the seismic activity 


has a North-West trend and markedly decreases from South to North. The instruments of Helwan 


station and International Seismic Network in Ain Sokhna have not recorded any earthquakes exceeding 


4.0 on the Richter scale (SIDC Information Memorandum, 2012). It is worth mentioning that an 


earthquake of magnitude 6 to 7 is usually classified as a moderate earthquake (Dahy, 2012). According 


to the Egyptian Code for calculating the loads and forces in construction and buildings works (2010), 


Egyptian governorates are classified into 6 seismic zones, namely zone 1, 2, 3, 4, 5A, and 5B, where 


zone 1 being the least affected by earthquakes. Suez governorate is classified under zone 3. A map 


indicating the seismic activities in Egypt for the period from 1900 until late 2009 is presented in Figure 


40. According to R. Sawires et al., 2015, Northern Gulf of Suez, where the Project is located, is 


characterized by its low seismic activity.  


 


Figure 40 Seismicity map of Egypt  


Source: R. Sawires et al., 2015 
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 Flood 


In general, the Suez area in general is subject to flash flood hazards, where the storm water is directed 


towards the Gulf of Suez. A Regional Flood Risk Assessment Study was conducted for North-West Gulf 


of Suez industrial area, where the proposed Project is located, by the Water Resources Research 


Centre, Water Research National Centre, Ministry of Irrigation and Water Resources.  


The study concluded that the rainfall over the study area is scarce, random and rarely exceeds 5 mm as 


a monthly mean. On the other hand, the study area might suddenly receive large quantities of 


rainwater per one storm exceeding ten folds of the monthly mean quantities. Nonetheless, the existing 


protection facilities were assessed as part of this study and additional protection measures and 


structures were proposed. Figure 41 shows the proposed protection works and structures in the area 


where the proposed Project area is indicated in Red Circle. It is demonstrated that by implementing 


the proposed protection works, the proposed Project will be well-protected against flood risks. 


 


Figure 41 Proposed flood protection structure in the industrial area 


Source: Advisian database, 2016 


 Socioeconomic Baseline 


Socioeconomic aspects that will be covered include but are not limited to population, labor, 


community services and economic profiles. Different secondary sources were used to develop this 


section, such as publicly available reports and statistics, the results of a recent socio-economic survey 


conducted in Ain Sokhna area among others.   
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4.2.1 Area Profile 


The proposed Project is located in the Suez Governorate, in eastern Egypt. Figure 42 illustrates the 


administrative borders of the Governorate. It shares boundaries with Ismailia and North Sinai 


Governorates to the north, the Red Sea Governorate to the south, Cairo and Giza Governorates to the 


west, and South Sinai Governorate to the east. The total area of Suez Governorate is estimated to be 


9,002.2 km2 (Suez Governorate Information Centre, 2018).  


 


Figure 42 Map of the administrative borders of Suez governorate 


Suez Governorate is composed of five districts, Suez, El Arbaeen, El Ganayen, Faisal and Ataqa (Figure 


43). The Project is situated in Ataqa District, which is the largest district in Suez Governorate and 


approximately 118 km southeast of Cairo Governorate. It has a land area of 8,827.878 km2, 


representing approximately 89% of the Governorate total land area (Source: Ataqa Information Centre, 


2017). 


It should be noted that the proposed Project is located within a designated industrial area (Industrial 


Zone Nine, Ain Sokhna, Suez). Historically, the land in this area of Suez is government property 


(Presidential decree 458, year 1993) and in 1993 the government began to allocate the land new urban 


communities to promote urban, industrial, commercial and tourist developments in the region.  


The Suez Canal Economic Zone was created in 2015 by the Council of Ministers to develop 


international (free trade) investment zone. There no history of expropriation, negotiated settlements or 


evictions of the Project site. Therefore, there are no legacies of involuntary resettlement of individuals 


or communities for the Project land and no impact in regard to historic land ownership legacies. 
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Figure 43 Administrative division of Suez Governorate  


(Source: General Organization for Physical Planning – Suez Governorate, http://gopp.gov.eg/eg-map /, 2020) 


4.2.2 Human Development Index 


The Human Development Index (HDI) is a summary measure that is used to assess long-term progress 


in Egypt in three basic dimensions of human development: 


• A long and healthy life 


• Access to knowledge 


• Decent standard of living 


Human Development Indicators are measured and tracked at the national level to calculate the HDI. 


Table 55 shows the available information for the Suez governorate. As this type of information is 


typically reported at a national level, some information is not available. 



http://gopp.gov.eg/eg-map/%d8%a7%d9%82%d9%84%d9%8a%d9%85-%d9%82%d9%86%d8%a7%d8%a9-%d8%a7%d9%84%d8%b3%d9%88%d9%8a%d8%b3/%d9%85%d8%ad%d8%a7%d9%81%d8%b8%d8%a9-%d8%a7%d9%84%d8%b3%d9%88%d9%8a%d8%b3/
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Table 55 Egypt Human Development Indicators 


Indicator  Index for Egypt Suez Governorate 


Demography 99,848,720 760,589 


Health 
Life expectancy at birth (years) 73 


(Male) and 75.5 (Female) 


Life expectancy at birth (years) 73 


(Male) and 75.5 (Female) 


Education 
Expected years of schooling (years) 


13.1 
13.1 


Income/Composition of 


resources 


Gross National Income (GNI) per 


capita (2011 PPP $) 10,744 
Information not available 


Inequality Inequality-adjusted HDI (IHDI) 0.492 Information not available 


Poverty 
Working poor at PPP$3.10 a day (% 


of total employment) 12.4 
Information not available 


Skilled labor force  54.9 % of labor force Information not available 


Employment  26,021,300 187,600 


Unemployment 9.9% of the total labor force Information not available 


Proportion of informal 


employment in nonagricultural 


employment (% of total 


employment in non-agriculture) 


52.9 Information not available 


Homicide rate (per 100,00 


people) 
2.5 Information not available 


Trade and financial flows 


Exports: 32 Billion and 778 Million $ 


an increase of 13.9% (2011-2019) 8 
Information not available 


Imports 84 Billion and 412 Million $ 


an increase of 17.13% (2011-2019)9 
Information not available 


Mobility and communication 
Internet users, total (% of 


population) 46.9 
Information not available 


Environmental Sustainability 
CO2 emissions, per capita (tonnes) 


2.2 
Information not available 


Source: UNDP, Egypt, HDI, 2019 Statistical Update, http://hdr.undp.org/en/countries/profiles/EGY, 


Egypt in Figures 2020,, CAPMAS, Statistical Yearbook – Labor, 2019. 


Statistical Manual on Egyptian Export and Import Trends for the period 1964 – 2019, 4/2020, 


http://www.eip.gov.eg/IDSC/Upload/Publication/FullFile_A 


Directorate of Manpower in Suez Governorate, 2018., Environmental profile of Suez Governorate, 2004, http://www.eeaa.gov.eg 


                                                      
8 The initial value was reported in EGP, 510,936.7 Million EGP and was converted using the conversion rate 0.064 on 9/5/2020 
9 The initial value was reported in EGP, 1,315,800.7 Million EGP and was converted using the conversion rate 0.064 on 9/5/2020 



http://hdr.undp.org/en/countries/profiles/EGY

http://www.eip.gov.eg/IDSC/Upload/Publication/FullFile_A

http://www.eeaa.gov.eg/
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4.2.3 Population Profile 


The Project is located within a designated industrial area. The closest main residential area is the city of 


Suez. Furthermore, there is limited presence of Bedouin community in the wider area at a distance of 


about 14 km from the Project area. The touristic villages in the close proximity of the Project location 


are characterized by transit population as it is typically occupied during limited number of weeks 


throughout the entire year.  


As such, the present section will be limited to presenting information on Suez Governorate (including 


districts, as far as practical) and the Bedouin community. The information on the industrial activities in 


the vicinity of the proposed Project is presented in Section 4.2.7.1; whereas, information on touristic 


villages will be presented in Section 4.2.7.2.  


To situate Suez Governorate in the national context, information is provided for both Egypt and the 


Suez for demographic trends. According to government statistics, Egypt's population has grown by 


more than 20% in the past decade and has almost doubled in the last 30 years. According to the 


Central Agency for Public Mobilization and Statistics of Egypt (CAPMAS), the estimated total 


population of Egypt in January 2020 is 99,848,720. Further information about the demographics in 


Egypt is detailed in Table 56. 


Table 56 Demographics in Egypt and Suez Governorate 


Demographic indicators National Suez Governorate 


Population estimated in 2020 99,848,720 760,589 


Estimation of the percentage of males 


of the total population 2019, 


51.6% 51.3% 


Estimation of the percentage of 


females of the total population, 2019 


48.4% 48.7% 


Growth rate (%), 2017 2.56% - 


Estimated urban population (% of 


total), 2019 


42.8 100% 


Estimated rural population (% of 


total), 2019 


57.2 0% 


Estimated population at age 5-14 (% 


of total), 2017 


19,545,066 137,854 


Estimated population at age 15-44 (% 


of total), 2017 


44,389,036 348,398 


Population ages 60 and more, 2017  6,3112,173 53,560 


Birth Rate (% of total) 2019 24.5 21 


Mortality Rate (% of total) 2019 5.8 5.1 


Source: Egypt in Figures 2020, 


CAPMAS, Statistical Yearbook – Population, 2019. 


CAPMAS, Statistical Yearbook – Vital Statistics, 2019. 
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By comparison to the national population data, the total population of Suez Governorate is 760,589 


residents representing 0.76% from Egypt's total population (Egypt in Figures, Population, 2020). The 


total population in Suez Governorate has grown by 28.6% in the past decade. It is considered an urban 


population, and there is no rural population. Further information about the population is detailed in 


Table 57. 


Table 57 The number of population and households in Suez Governorate 


Area Households Population Total Population 


Male Female 


Suez Governorate 185,353 381,241 360,175 741,416 


Ataqa District 18,535 38,870 35,272 74,142 


Suez District 20,389 41,758 39,798 81,556 


El Arbaeen District 66,727 136,327 130,582 266,909 


Faisal District 46,338 94,921 90,433 185,354 


El Ganayen District 33,364 69,365 64,090 133,455 


Source: The statistical yearbook, Suez Governorate Information Centre, April 2018 


The Bedouin community of Arab El Amareen is the only community residing in Ain Sokhna, 


approximately 14 km from the Project and outside the designated industrial areas, as illustrated in 


Figure 44 . It has approximately 300 families and a population of approximately 3,000 people (Advisian 


database, 2018). No other private residences exist in Ain Sokhna. 


 


Figure 44 Closest residential community to the Project site 
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In their settlement, Arab El Amareen have access to services and facilities (water, electricity, drainage, 


septic tanks), in addition, of having a school, bakery, and a health unit to satisfy their basic needs. They 


also have a transportation facility to ease transportation outside of their community. Arab El Amareen, 


have not settled in the Project area before; and were nomadic along the coast near Zafarana (Advisian 


database, 2018). In the case of proposed Project, the modifications to the EHC facility is within 


boundary limits and should not pose any issues as no additional land is to be taken over. It should be 


noted that according to Advisian database and previous experience in the Ain Sokhna area, Arab El 


Amareen are positively impacted by the development of the region having established businesses 


serving the industrial activities; in addition to the development of work skills in the field of security, 


which is the basic function of Bedouins in the area.  


4.2.4 Labor Profile 


Statistical data of CAPMAS showed that the official unemployment rate in Egypt increased to 8% in the 


fourth quarter of 2019. Labor Force Survey Results for the fourth Quarter (October - December) of 


2019 in Egypt are presented in Table 58, which shows that national employment in the industrial sector 


is equivalent to nearly a quarter of the employment recorded in the official statistics. Table 59 shows 


the data recorded in the labor force in Suez Governorate. According to the Statistical Yearbook of Suez 


Governorate 2018, the industrial sector includes 33,607 workers of the Governorate workforce. Ataqa 


District represents the largest proportion of employment due to the presence of industrial zones in the 


geographical area of this district. Table 60 shows the distribution of labor in the industry sector and 


type of industry. Production of building materials and refractories is the most common type of 


employment. 


Table 58 National labor force survey results for the fourth quarter of 2019 


Work force10 


(Millions) 


Total N. of 


employees 


(Millions) 


Total N. of 


unemployed 


(Millions) 


Unemployment 


rate 
Economic activity 


28.950 26.621 2.329 8.0% 


M F M F M F M F Agriculture Industry11 Services 


23.633 5.317 22.513 4.108 1.120 1.209 4.7% 22.7% 21.7% 26.5% 51.8% 


Source: CAPMAS, Labor Force Survey Results for the fourth quarter of 2019. 


Table 59 Distribution of population by work status and gender - Suez Governorate 


Work Force Total N. of employees Total N. of unemployed Unemployment rate 


221.02 


Thousand 


193.32 Thousand 27.7 Thousand 14.3% 


M F M F M F 


76.3% 23.7% 61.3% 38.7% 16.12% 24.54% 


Source: Directorate of Manpower in Suez Governorate, 2018. 


                                                      
10 Which includes the number of employees and unemployed persons 15 years and more 
11 Includes manufacturing among other activities 
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Table 60 Distribution of labor by type of industry sector in Suez Governorate 
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Suez 0 0 0 0 0 56 0 0 0 56 


El Arbaeen 0 91 12 0 51 929 0 0 52 1,134 


Faisal 0 1298 0 0 0 0 0 194 0 492 


El Ganayen 0 44 7 0 19 8 0 6 11 96 


Ataqa 3,147 13,673 5,139 808 115 2,584 363 3,189 2,863 31,829 


Total 3,147 14,106 5,158 808 185 3,576 363 3,390 2,863 33,607 


Source: The statistical yearbook, Suez Governorate Information Centre, April 2018. 


 Child Labor 


According to the National Survey on Child Labor in Egypt, carried out by CAPMAS and IPEC in 2010, 


there are 1.6 million children (between 12-17 years old) who work in Egypt, or 9.3% of the children in 


Egypt. Approximately 82.2% of these children are exposed to poor and unsafe working conditions. This 


percent is higher among male children and represents 83.5% compared to female children whose 


percentage amounts to 77.6% (CAPMAS, IPEC, 2010). More recently, these numbers have reduced, as 


reported in Egypt Demographic and Health Survey, 2014, where the survey concluded that 7% of 


children in Egypt are involved in child labor (Children in Egypt 2016, UNICEF, 2017). 


Approximately 52.0% of the employed children in Egypt work as unpaid family workers on their own 


family’s farm (CAPMAS, IPEC, 2010). It is noted that there is a higher ratio of working girls found in 


agriculture than working boys. Child labor percentage in Egypt is much higher in rural than in urban 


parts of the country. The percentage rises in the rural area of upper Egypt followed by the rural area in 


the Delta region, followed by the rural area in Border Governorates. 


4.2.5 Community Services Profile 


 Education 


The CAPMAS in Egypt announced that Egypt's illiteracy rate dropped from 39.4 % in 1996 to 29.7 % in 


2006, and then to 25.8 % in 2017 (CAPMAS, 2018). There are no educational facilities in the Ain Sokhna 


area other than the One-Class School in Arab ElAmareen (Bedouin Community). Education is limited to 


Arab El Amareen because the Bedouin Community is the only residential community in Ain Sokhna 


(Figure 45). Currently there are no operating universities in the Ain Sokhna area. There are plans for the 


establishment of new universities in Ain Sokhna; however, the start of their operations has not yet been 


confirmed. 
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Figure 45 Arab El Amareen school 


 Housing 


CAPMAS statistics in 2019 indicated that total number of regular buildings for housing purposes in 


Suez governorate is 80,713. Table 61 shows their distribution. 


Table 61 Buildings distribution in Suez Governorate 


House/Building Skyrise Apartment Building Villa with one or more Unit Chalet 


63,914 116 3,746 12,937 


Source: CAPMAS, Statistical Yearbook – Housing, 2019. 


The data of Suez Governorate Information Centre shows urban expansion has occurred in the Ataqa 


district with the establishment of low-cost housing units (123 Residential Building), as well as economic 


housing units suitable for the middle classes of the population (2,952 Residential Building) (The 


Statistical Yearbook, Suez Governorate Information Centre, April 2018). 


According to Advisian database, Ataqa is the most suitable district in the Suez Governorate for urban 


expansion. Ataqa district is the largest district by area in Suez Governorate and includes all of the 


desert area in the Governorate. 


There are no designated residential areas in the Ain Sokhna area other than the residential units 


allocated as housing for the workers and employees (Figure 46), as well as chalets and villas in the 


tourist villages along the coast of the Gulf of Suez. 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 126 


Rev A: 00-EN-Rep-01  


 


 


Figure 46 Accommodation for workers in the industrial area 


 Public Transportation 


Suez Governorate has two forms of public transportation, inside Suez city and between Suez city and 


different districts in the governorate; the two forms are owned by private sector while governorate 


regulates the tariffs of the journey. Traffic department in the governorate inspects and monitors the 


process of fees collection, number of passengers, health and safety during journey. 


In Ain Sokhna, industry, ports, construction sites and tourist facilities provide shuttle service for their 


employees and workers to move from Suez city to the facility. Community residents rely on min-buses 


for public transportation. 


4.2.6 Police and Fire Response Services 


Five police stations are distributed across districts of Suez. Ataqa district has one police station, which 


is considered one of the largest in the Suez Governorate. It is located approximately 28 km from the 


Project area. As for Civil Protection, there are 12 fire stations in the Suez Governorate with a total of 21 


fire engines, of which there are 4 stations in Ataqa district with a total of 6 fire engines (The statistical 


yearbook, Suez Governorate Information Centre, 2018). Additionally, some industrial facilities in Suez 


have their own additional fire response facilities. 


4.2.7 Economic Profile 


 Industry 


According to the Egyptian Ministry of Trade and Industry, the key industrial activities and investment 


opportunities in Suez Governorate include: petrochemicals, petroleum services and leasing of their 


equipment, refineries, glass industry, iron industry, fertilizer industry, shipping services, loading and 


unloading, liquefied natural gas, maintenance and repair of ships and marine equipment, leather and 


leather products industry, clothing and textiles manufacturing, refrigerating and packing of food and 


catering (Ministry of Trade and Industry website, 2019). The distribution of factories by type of industry 


and area in Suez Governorate is shown in Table 62. It can be noted that Ataqa District represents the 


largest proportion of employment due to the presence of industrial zones in the geographical area of 


this district. 
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 Tourism 


Table 63 shows the number of tourist establishments and their distribution according to the region 


and the hotel class of accommodations, according to the data of the General Authority for Tourism 


Promotion for Suez Governorate. It is clear that tourist facilities are concentrated in Ataqa District. 


Figure 47 shows the location of the tourist area in Ain Sokhna closest to the Project. It should be noted 


that the Project location is within a designated industrial area and within the boundaries limit of an 


operating facility and thus is free of any touristic activities as they are located on the other side of the 


Ismailia -Hurghada road. 


 Agriculture 


Agriculture economic activity in Suez Governorate is limited. Statistical data of the Directorate of 


Agriculture in Suez Governorate indicates that the agricultural land area is limited and is concentrated 


in the Al Ganayen and Faisal districts (approximately 33 km and 34.5 Km respectively from the Project 


area). There is no agricultural land in the remaining districts of Suez Governorate. Table 64 identifies 


the agricultural land in Suez Governorate districts. Ataqa district does not hold any cultivated areas, 


consequently, Ain Sokhna and the Project location are free of any agriculture activity. 


 


Figure 47 Touristic area in Ain Sokhna 


Source: Suez Canal Economic Zone www.sczone.eg 
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Table 62 Distribution of factories by type of industry and area in Suez Governorate 
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Suez 0 0 0 0 0 1 0 0 0 1 


El Arbaeen 0 14 2 0 9 2 0 0 6 33 


Faisal 0 1 0 0 0 0 0 1 0 1 


El Ganayen 0 7 1 0 3 1 0 1 2 15 


Ataqa 14 65 14 3 1 5 1 12 30 155 


Total 14 97 17 3 13 9 1 14 38 206 


Source: The statistical yearbook, Suez Governorate Information Centre, April 2018. 


Table 63 Tourism industry information in Suez Governorate 


 
Suez 


district 


El Arbaeen district Faisal district El Ganayen district Ataqa district Total 


Five stars N. of hotels 0 0 0 0 2 2 


Four stars N. of hotels 0 0 0 0 4 4 


Three stars N. of hotels 3 0 0 1 10 14 


Two stars N. of hotels 0 0 0 0 3 3 
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Suez 


district 


El Arbaeen district Faisal district El Ganayen district Ataqa district Total 


One star N. of hotels 0 0 0 0 1 1 


Not classified N. of hotels 0 0 0 0 2 2 


Total N. of hotels 0 0 0 1 22 26 


N. of Touristic Resorts 3 0 0 1 21 26 


N. of Chalets 48 0 0  0 48 


Source: Monthly Bulletin, Suez Governorate Information Centre, December 2019 
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Table 64 Total cultivated area in Suez Governorate in 2018 


District Total cultivated area (acres) 


Suez district 0 


El Arbaeen district 0 


Faisal district 33,591.1 


El Ganayen district 24,383.17 


Ataqa district 0 


Total 57,974.27 


Source: Monthly Bulletin, Suez Governorate Information Centre, December 2019 


 Grazing 


Grazing is an economic activity not recorded in official data in Suez Governorate. According to 


Advisian database, grazing is a limited activity in the area of Ain Sokhna, due to drought seasons and 


limited grazing land. Furthermore, grazing occurs in valleys located in mountainous areas (e.g. Galala 


Mountain). The Project is an expansion of the EHC plant already operational and is located within the 


boundaries of the land already in use. The EHC plant is located within the industrial area of Ain Sokhna 


where industrial facilities are already operational and thus the area is void of grazing.  


4.2.8 Utilities and Infrastructure 


The drinking water network covers all districts in Suez Governorate. Table 65 shows the data of potable 


water in the total of Suez Governorate and Ataqa District. Table 66 shows the data of wastewater in the 


total of Suez Governorate and Ataqa District. 


Table 65 Data of drinking water in Suez Governorate and Ataqa district 


Area 


Quantity of pure 


drinking water 


produced 


(m3/year) 


The amount of 


pure drinking 


water consumed 


(m3/ year) 


N. of drinking 


water plants 


N. of 


participants in 


the drinking 


water network 


Suez Governorate 134,790,780 29,906,083 10 178,327 


Ataqa district 13,949,568 13,949,568 2 23,100 


Source: The statistical yearbook, Suez Governorate Information Centre, April 2018. 
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Table 66 Data of sanitary wastewater in Suez Governorate and Ataqa district 


Area Sewage capacity (m3/d) 


N. of buildings 


connected to the 


sewerage system (built) 


N. of buildings 


connected to Sewage 


Water Tanks (built) 


Suez Governorate 92,392,815 157,254 13,346 


Ataqa district 1,576,800 12,975 0 


Source: The statistical yearbook, Suez Governorate Information Centre, April 2018. 


The electrical distribution network covers all districts in Suez Governorate. There are six operating 


power plants in Suez Governorate with a total capacity of 4,812.5 MW (Egyptian Electricity Holding 


Company Annual Report, 2017-2018). Ataqa District has a power station, which covers the 


consumption of electricity in the district, whether for industrial facilities or houses. Table 67 shows the 


data of electrical capacity for lighting and industrial uses in Suez Governorate and Ataqa District. 


Table 67 Data of electricity in Suez Governorate and Ataqa district 


Area 


Quantity of 


electricity 


produced 


(million 


Kw/hr/year 


N. of subscribers 
Electricity consumption per 


million Kw/hr/year 


Lighting Industrial Lighting Industrial 


Suez 


Governorate 
1,981,560,703 238,920 445 494,135,136 1,306,112,928 


Ataqa district 1,465,975,864 45,401 271 75,744,132 1,303,808,640 


 Source: Monthly Bulletin, Suez Governorate Information Centre, April 2019 


There is one recycling facility in Suez Governorate. In Suez governorate there is a paved road network 


of 4,479 km and 154 km of dirt roads by the end of June 2018 (General Authority of Roads, Bridges 


and Localities) that serve all districts of the Governorate. The Ismailia-Hurghada road is a major 


transport route in the area. It is the main road for the movement of transport of goods and workers to 


and from the industrial zone. The new Ain Sokhna Cairo road is also important as it is the shortest road 


to Cairo and Giza Governorates.  


4.2.9 Archaeology 


According to Supreme Council of Archaeology (2009), there are seven archaeological sites in Ataka 


district including one site within Sokhna area as shown in Figure 48. The site has a number of middle 


and modern ages Pharaonic monuments. This site is located at a distance of approximately 22 km far 


from the Project location. 
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Figure 48 Archaeological Sites in Ataqa District 


Source: CULTNAT, 2009 


4.2.10 Primary Supply Chain  


The following section outlines the available information on the key materials to be used during the 


construction and operation phase of the Project.  


 Aggregates and Construction Materials 


The typical main materials to be used during the construction phase are: 


• Aggregate 


• Cement 


• Steel 


• Painting 


• Water  


• Energy  


Information on water and energy are presented in Section 6.3.2.3. As for Aggregate, Table 68 shows 


information on the quarries in Ataka District. It should be noted that there are no other quarries in 


Suez governorate. In 2019, the total number of utilized quarries is 204 with a total production of 


5,634,098 m3 (Suez Governorate Bulletin, January 2020). 


Table 68 Quarries information – Suez Governorate  


Type of extracted material Number of utilized quarries Annual production (m3) 


Dolomite 122 2,007,500 


Gravel 34 469,500 


Sand  6 105,000 
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In general, the construction sector remains one of the most important industrial sectors in Egypt, many 


industrial facilities associated to construction sector as cement, steel, paints and bricks industries. The 


below main industrial facilities associated with the construction sector were identified in Suez 


Governorate: 


• Cement 


− Arabian Cement 


− Suez cement (Suez Facilities) 


− Lafarge 


− El Sewedy cement 


• Steel 


− Ezz Steel (local study area) 


− Egyptian steel 


 Natural Gas 


As highlighted earlier in Section 3, the key raw material during the operation phase is natural gas.  


According to the Egyptian Natural Gas Holding Company (EGAS), the total produced natural gas 


during the financial year 2018/2019 is about 2.51 trillion ft3.  


Figure 49 shows the development of natural gas production over the last five years in Egypt. During 


2018/2019, the Mediterranean Sea produced the majority of the sold natural gas with a percentage of 


58%, followed by Delta (20%) and Western Desert (20%); whereas, limited production was recorded in 


the rest of Egypt (2%). 


 


Figure 49 Natural gas production  


Source: EGAS Annual Report 2018/2019 


Below in Table 69 is a list of the key consumers of natural gas in Egypt according to EGAS Annual 


Report 2018/2019. 
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Table 69 Natural gas consumption  


Sector Total consumption (billion ft3) % of the national total consumption 


Electricity generation 1,359 62.3 


Industry  490 22.5 


Petroleum 221 10.1 


Domestic /Households 95 4.3 


 Health Baseline  


The following sections represent an overview of health status of Egypt based on a desktop study and 


online secondary source. The desktop study was carried out in the first quarter of 2020 and involves 


review of available literature using internet sources. Depending on the availability of the information, 


some of the data presented is at the national level and/or governorate level.  No field surveys were 


undertaken. The purpose of this overview is the identification of any potential, current, or emerging 


health risks that require attention in the subsequent assessment.  


The section is structured to first give an overview of the health care system in Egypt and then to cover 


the 12 Environmental Health Areas (EHA) as per IFC HIA guideline (IFC, 2009) and in accordance with 


IFC PS 4 (IFC (2012) Guidance Note 4 Community Health). 


4.3.1 Overview of Health Care System in Egypt 


The Egyptian healthcare system is pluralistic, comprising a variety of healthcare providers from the 


public as well as the private sector. The government ensures basic universal health coverage, although 


private services are also available for those with the ability to pay. The main government bodies 


governing Egypt’s health care system are the Ministry of Health (MoH) and the Health Insurance 


Organization (HIO).  


Decades ago, the HIO was created as the umbrella organization that would provide all Egyptians with 


insurance and care. Today, it covers only government employees and school-age children. Additionally, 


Curative Care Organization (CCO) is also a major public healthcare provider with funds in the form of 


compulsory social insurance collected from the pay of employees, as well as from employers. A 


comprehensive health insurance law approved in December 2017 by the Parliament and recently 


entered in Phase 1 will strongly influence the future health care provision in the country. 


Recently, the World Bank announced a new project to support Egypt’s national goal of improving 


public healthcare, including expanding family planning services, scaling up hepatitis C program, and 


supporting the new universal health insurance system mentioned above. According to the World 


Health Organization (WHO), the leading causes of morbidity and mortality in Egypt are non-


communicable diseases (NCDs). Egypt reports 25% of NCD-related premature mortality in the age 


group from 30 to 70 years; these deaths are mainly due to cardiovascular diseases, cancers, diabetes 


and chronic respiratory diseases. The behavioural risk factors for NCDs are tobacco use, alcohol 


consumption, unhealthy dietary practices and physical inactivity. 


Egypt has made a significant reduction in communicable diseases but still there is a range of infectious 


diseases that needs to be controlled and improved, including Human Immunodeficiency Virus (HIV), 


hepatitis C, Sexually Transmitted Infections (STIs), influenza, and rabies among others. As reported, 


high mortality cases also occur due to unhygienic conditions resulting in diarrhoea and typhoid, which 


are noted to be the most common communicable diseases in Egypt.  
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The national health profile identified schistosomiasis, soil-transmitted helminths and other conditions 


caused by mosquitoes as the major vector related diseases of public health concern that need to be 


controlled. 


4.3.2 Respiratory and Housing Issues 


According to the Climate and Health Country Profile for Egypt in 2015, concentrations of PM2.5 in 2011 


were above the WHO guideline value of 10 μg/m3 (Figure 50). Short-lived climate pollutants such as 


black carbon, methane and tropospheric ozone – released through inefficient use and burning of 


biomass and fossil fuels for transport, power production and waste disposal (municipal and 


agricultural) – are responsible for a substantial fraction of global warming as well as air-pollution 


related deaths and diseases. 


 


Figure 50 Outdoor air pollution in cities in Egypt 


Principal health impacts from air pollution include direct impacts, in the form of respiratory diseases, 


such as bronchitis and asthma, as well as indirect impacts in terms of weakening of the population 


resistance to other diseases (Table 70). 


Table 70 Health effects associated with primary exposure to criteria pollutants  


Pollutant Health Effects 


PM10 and PM2.5 Chronic exposure contributes to the risk of cardiovascular and respiratory diseases, 


as well as lung cancer. PM2.5 penetrates deeply into the lungs and could lead to 


Chronic Obstructive Pulmonary Disease (COPD) and possibly cancer. Chemical 


substances may adhere to or be incorporated into these particulates.  


Sulphur dioxide (SO2) Chronic exposure affects the respiratory system and the functions of the lungs and 


causes irritation of the eyes. Inflammation of the respiratory tract causes coughing, 


mucus secretion, aggravation of asthma and chronic bronchitis and makes people 


more prone to infections of the respiratory tract. Hospital admissions for cardiac 


disease and mortality increase on days with higher SO2 levels. 


Nitrogen dioxide (NO2) Chronic exposure leads to reduced lung function and increased bronchitis in 


asthmatic children in association with long-term exposure. 
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Pollutant Health Effects 


Ozone (O3) Chronic exposure can cause breathing problems, trigger asthma, reduce lung 


function, and cause lung diseases. 


Carbon monoxide (CO) Chronic exposure affects the brain, the cardiovascular system, namely, the lungs at 


high concentration levels, exercising skeletal muscle and the developing fetus.  


Volatile Organic 


Compounds (VOC) 


Chronic exposure can lead to intoxication. 


Lead (Pb) Chronic exposure can lead to anemia, malaise, and damage to the nervous system. 


Children are particularly vulnerable to the neurotoxic effects of lead. Relatively low 


levels of exposure can reduce their IQ scores, cause learning disabilities, poor school 


performance, and violent behavior. 


Source: The Arab Republic of Egypt, For Better or For Worse: Air Pollution in Greater Cairo, 2013 


Household crowding is a condition where the number of occupants exceeds the capacity of the 


dwelling space available, whether measured as rooms, bedrooms or floor area, resulting in adverse 


physical and mental health outcomes (NCBI). Crowding is a result of a mismatch between the dwelling 


and the household. The level of crowding relates to the size and design of the dwelling, including the 


size of the rooms, and to the type, size and needs of the household, including any long-term visitors. 


Crowding can also relate to several respiratory diseases.  


Indoor air can be of extremely low quality and detrimental to human health, causing a wide range of 


illnesses, including pneumonia, respiratory problems, allergies and infections. Heating or boiling food, 


keeping children in rooms with newly painted walls, and having floor coverings containing 


formaldehyde (an extremely toxic and volatile organic compound that is a known carcinogen) can pose 


many serious health issues.  


Also, using chlorine, ammonia and other chemicals to clean the floors and walls in the bathroom and 


spraying insecticide inside the home are very dangerous. Allergies, asthma, itchy eyes, coughing and 


runny noses aside, the specific health effects of poor indoor air quality depend on what contaminants 


the air contains, and on how long and to what extent people are exposed. Household dust consists of 


a wide variety of organic and inorganic particles that collect in homes, and most of the dust is shed 


skin cells. This dust can also be composed of fabric fibres from clothes, sand and soil particles, plant 


and insect particles, and many other components (Khaled, 2013). Respiratory and housing issues in 


Egypt can be summarized into three main issues including Tuberculosis (TB), influenza and Chronic 


Obstructive Pulmonary Disease (COPD). 


Regarding TB, the trends in Egypt are generally on the decline, declining from 22 incidence reports per 


100,000 people to 12 incidence reports per 100,000 in 2018 (Worldbank website, June 2020). There 


have been 12 cases of TB in the Suez Governorate between 2006 and 201312. Despite this significant 


progress, TB – the world’s second leading cause of death due to an infectious disease still remains 


highly endemic in Egypt. A new national campaign entitled “Time to Combat Tuberculosis”, was 


adopted aimed at re-affirming the importance of anti-TB initiatives throughout Egypt (pharma board 


room accessed in May 2020). 


                                                      
12 Abdel-razik MSM, Rizk HII, Hassan MHM. Surveillance of communicable diseases for decision-making in Egypt : 2006 – 2013. 


2013;2006–13. 



https://www.ncbi.nlm.nih.gov/books/NBK535289/

https://data.worldbank.org/indicator/SH.TBS.INCD?locations=EG
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The WHO chart of the Global Influenza Surveillance and Response System (GISRS) for Egypt presented 


in Figure 51 below indicates that different strains of influenza are present, with occasional spikes 


throughout the year. 


 


Figure 51 Influenza in Egypt 


Source: WHO, Influenza Laboratory Surveillance Information, week 20 of 2019 to week 20 of 2020, Generated on 


18/05/2020 2017. 


Pandemic influenza, and primarily avian influenza, is a serious concern for Egypt. Avian influenza, 


commonly called bird flu, is an infectious viral disease of birds. Not all avian influenza viruses infect 


humans; however, some such as H5N1, have caused serious infections in people. In 2006 Egypt 


reported the first H5N1case, and since then new outbreaks have occurred every year, making it one of 


the world’s few endemic countries for the virus. Close to 200 cases have been recorded so far, with a 


case fatality rate of 36%. H5N1 remains a challenge to the health of Egypt (WHO, Regional Office for 


the Eastern Mediterranean, Pandemic influenza (EMRO website, accessed on 5/2020). 


The Egyptian Ministry of Health and Population (MoHP) surveillance system provides data about 


notifiable communicable diseases. A surveillance system for communicable diseases has been in 


operation in Egypt for about a century with frequent interventions for improvement being made 


during this period (MoHP, 2001, 2012). In Egypt, COPD is a significant health problem; however, 


information on its prevalence, morbidity and mortality is still lacking.  



http://www.emro.who.int/egy/programmes/influenza.html
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A study was recently conducted in Egypt on high-risk population for COPD (smokers, occupational 


exposure, and biomass fuel-combustion exposure) which estimated a threefold higher prevalence of 


COPD in those groups compared to the average population13.  


Another spirometry-based study in Egypt estimated the prevalence of COPD to be 6.6% in the studied 


population of Qena Governorate (Badway et al., 2016). The main predictors for COPD diagnosis are old 


age, smoking history, and presence of chest wheezes. 


4.3.3 Veterinary Medicine and Zoonotic Issues 


Zoonotic diseases are diseases that may be transmitted between animals and humans. It is a Latin 


name meaning ZOON=Animal and Noson=Disease. An estimated 60–70% of infectious diseases in 


humans globally are zoonotic, and great percentages originate from wildlife (Kemel and Kenea, 2015, 


Ismail et al., 2018). 


Zoonotic parasites can be separated into four categories: direct-zoonotic, meta-zoonotic, cyclo-


zoonotic, and sapro-zoonotic. Direct zoonotic parasites infect humans directly from animals and 


include Entamoeba histolytica, Cryptosporidium parvum, Toxoplasma gondii, and Sarcoptes scabiei. 


Meta-zoonotic parasites, which include Fasciola spp. and Schistosoma spp. can infect humans from 


invertebrate intermediate hosts. Cyclo-zoonotic parasites have vertebrate intermediate hosts and 


include Echinococcus granulosus, Taenia saginata, and Taenia solium. Sapro-zoonotic parasites can 


infect humans from soil or water and include Ancylostoma caninum and Strongyloides stercoralis. 


Zoonotic parasitic diseases remain an important health issue in Egypt. Some protozoa and helminthes 


are prevalent all over the country, while others have more specific geographical distribution. Animal 


reservoirs are varied, including domestic animals, pets, and stray and wild animals. Control measures 


have managed to help curb many of these zoonoses; however, additional strategies are needed to 


decrease their transmission country wide. Continual focused cooperation between health, veterinary, 


and agricultural authorities are needed to achieve high prevention and control of zoonotic parasitic 


infections in Egypt (Youssef and Uga, 2014). In Egypt, the most notable records of zoonotic issues are 


rabies, bovine tuberculosis, brucellosis, leptospirosis and neglected tropical diseases. 


The rabies virus (RABV) belongs to the genus Lyssavirus of the RNA family Rhabdoviridae within the 


order Mononegavirales. Rabies is a widespread neurological zoonotic disease of all warm-blooded 


animals including humans. Dogs are the most important host for RABV, however wild carnivores (e.g., 


fox) and bats are considered reservoirs. Infection in humans occurs by direct contact with mucosal 


surfaces (e.g., bites) or possibly through contamination of wounds with infected materials (e.g., 


scratches). The virus has a relatively long incubation period (according to the site of bite) which may 


reach a few months to a year giving the opportunity for immediate vaccination/treatment. Each year, 


about 60,000 fatal human infections are recorded worldwide (Caudeville et al 2015, Schnell et al., 


2010). 


                                                      
13 Azza F Said, Ashraf A Ewis, Ahmad A Omran, Mohamed E Magdy, Micheal F Saleeb. “Prevalence and predictors of chronic 


obstructive pulmonary disease among high-risk Egyptians”. http://www.ejbronchology.eg.net/article.asp?issn=1687-


8426;year=2015;volume=9;issue=1;spage=27;epage=33;aulast=Said;type=0, accessed on 5/2020 


 



http://www.ejbronchology.eg.net/article.asp?issn=1687-8426;year=2015;volume=9;issue=1;spage=27;epage=33;aulast=Said;type=0

http://www.ejbronchology.eg.net/article.asp?issn=1687-8426;year=2015;volume=9;issue=1;spage=27;epage=33;aulast=Said;type=0
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Rabies can be found in in dogs, bats and other mammals in Egypt. The endemic status of the disease 


can be explained by the vast number of freely moving stray dogs and insufficient vaccination coverage 


of pets. With more than 200,000 animal bites recorded yearly, mostly from dogs, an average of 60 


people die annually from rabies in Egypt (WHO, Egypt, accessed on 5/2020). Bovine Tuberculosis (BTB), 


primarily caused by Mycobacterium bovis, is a chronic infectious disease of cattle that inflicts significant 


losses in infected herds. The bacterium can also infect a large number of other animal species 


including a wide variety of wildlife species, and its transmission to humans constitutes a significant 


public health problem (Ameni et al. 2007)14.  


In Egypt there is a prevalence of BTB however the estimate of the number of human TB cases caused 


by M. bovis is inaccurate, mainly because of the difficulties in acquiring data from various Egyptian 


governorates. 15 


Brucellosis is a notifiable communicable disease in Egypt. In a study conducted in 2008, there was 


reported an increase in animals serologically reactive for Brucella (Emerg Infect Dis. Multicenter Study 


of Brucellosis in Egypt (2008). Available at: NCBI). The same study observed that prevalence rates in 


cattle, buffaloes, sheep, and goats were generally higher in Beni Suef region than in other 


governorates. In the same study, prevalence of human brucellosis in Egypt is reported as high as 8% in 


high-risk populations. Studies on Bluetongue virus (BTV) on camel was studied in the Delta region of 


Egypt (Elnaker Y F et al, 2019). There have also been more recent studies on cattle in dairy farms 


(Naseer E.A et al, 2019; Abdeelal, 2019). 


Leptospirosis is a re-emerging zoonotic disease of humans and animals worldwide. It is presumed to 


be the most widespread zoonosis in the world caused by pathogenic species of the genus Leptospira. 


These organisms are maintained in nature via chronic renal infection of carrier animals, which excrete 


the organisms in their urine. Humans become infected through direct exposure to infected animals or 


their urine or through indirect contact with contaminated water or soil (Samir et al., 2015). According 


to the same study, the disease has been found in rats, dogs and cows, and high seroprevalence has 


been detected among the human contacts in Egypt. In general, snakebites and scorpion stings are 


among the most important causes of envenoming in tropical and desert areas in the Middle East 


region. 


According to Egypt’s Health profile 2015 by the WHO, Egypt was certified free of dracunculiasis in 


1998, but Sinai is still endemic for cutaneous leishmaniasis. In 2012, 1,260 cases of cutaneous 


leishmaniasis were reported. There were 644 reported cases of leprosy in 2012. The number of people 


treated in 2013 for soil-transmitted helminthiasis was 106,396, while 308,163 schistosomiasis cases 


were treated by mass drug administration and selective population chemotherapy, and 100,000 


trachoma cases were also treated in 2012. The country is on the verge of elimination of lymphatic 


filariasis: 510,605 cases of lymphatic filariasis were treated with prophylactic chemotherapy by mass 


drug administration in five governorates in 2013 and no positive cases were detected by transmission 


assessment surveys 1 and 2 in 2014. Egypt is also affected by several vector-borne diseases of public 


health concern. More than 30 species of mosquito have been reported, including Anopheles spp, Culex 


spp, Ochlerotatus (Aedes) spp, Culiseta spp, and Uranotaenia spp. 


                                                      
14 A. B. Dibaba et al. (eds.), “Tuberculosis in Animals: An African Perspective”, 2019, chapter 13 “Bovine Tuberculosis in Egypt”, 


A.Amin 
15 Youssef AI (January 2014) Bovine tuberculosis survey based on meat inspection and microscopic examination in central city 


abattoir in Ismailia, Egypt and its hazards to the abattoir workers Bovine tuberculosis survey based on meat inspection and 


microscopic examination in central. 



http://www.emro.who.int/egy/egypt-news/world-rabies-day.html

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2634613/
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4.3.4 Non-Communicable Diseases (NCDs) 


According to the World Health Organization’s Annual Report for 2017 and the Egypt National 


STEPwise Survey for NCDs in the same year, NCDs are the leading cause of death in Egypt accounting 


for 84% of deaths in 2016. Wide geographical disparities and increased burden of NCDs and their risk 


factors are key challenges facing the healthcare system in Egypt as indicated in a Egyptian Health Map 


Ghada Radwan and Adel Adawy (2015).  


Figure 52 shows the top 10 causes of deaths in Egypt. The WHO indicates that the risk factors and health 


problems accounting for this high percentage are of high priority to be addressed in addition to 


presenting risk factors to include; tobacco use, unhealthy diet, and physical inactivity. Examples of wide 


spread NCDs in Egypt include; cardiovascular diseases, diabetes, cancer, and chronic respiratory disease.  


 


Figure 52 Top 10 causes of death in Egypt in 2017 


Source: Institute for Health Metrics and Evaluation, http://www.healthdata.org/egypt, accessed in 5/2020 


The Egyptian Ministry of Health and Population is taking actions to address this public health problem 


in collaboration with the WHO such as developing a national multisectoral action plan with achievable 


targets, implementing the STEPwise survey, and the development of guidelines for early detection and 


treatment of diseases like hypertension, among many more. 


This global framework includes 25 indicators to track the implementation of the “Global action plan for 


the prevention and control of NCDs 2013-2020” through monitoring and reporting on the attainment 


of the voluntary global targets in 2015 and 2020.Furthermore, Egypt's recent national campaign "100 


Million Health" is an evidence of the country's commitment towards eradicating the "silent epidemic" 


of Hepatitis C and raising awareness for controlling the spread of NCDs such as high blood pressure, 


diabetes and obesity of all adult Egyptians across the 27 governorates (IFRI, 2019). 


4.3.5 Soil, Water and Sanitation-Related Diseases 


Egypt has significant problems with the availability of potable water and sanitation in rural areas 


compared to urban areas. Lack of access to safe water and proper sanitation facilities as well as poor 


hygiene contribute to the spreading of diseases, which significantly and negatively impact on children’s 


health and nutrition. 


In Egypt, diarrhea is the second leading cause of death among children under the age of 5.  



https://pubmed.ncbi.nlm.nih.gov/?term=Radwan+G&cauthor_id=31364760

https://pubmed.ncbi.nlm.nih.gov/31364760/#affiliation-1

https://pubmed.ncbi.nlm.nih.gov/?term=Adawy+A&cauthor_id=31364760

http://www.healthdata.org/egypt
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Most diarrhea-related deaths in children are due to dehydration from loss of large quantities of water 


and electrolytes. Statistics show that 3,500 – 4,000 under-five children die of diarrhea every year. 


Diarrheal diseases affect urban slums, and poor settlements with poor living standards, and is seen 


affecting between 3,500-4,000 children under the age of five (5) in Egypt annually. Diseases related to 


poor sanitary conditions in Egypt also include cholera, typhoid, and polio. Most of these diseases are 


contained and there does not seem to be any recent major outbreaks, with the exception of diarrheal 


diseases.  


4.3.6 Food and Nutrition-Related Issues 


Egypt is a special case among middle-income countries in terms of nutrition: Rather than seeing a drop 


in chronic child undernutrition during its high-growth period in the 2000s, Egypt experienced a rise in 


child stunting and a further increase in the “double burden of malnutrition”—that is, the simultaneous 


presence of chronic undernutrition and overnutrition (Tracey Brown, 2017) this double burden is also 


explained in the book, titled “Nutrition and economic development: Exploring Egypt's exceptionalism 


and the role of food subsidies” (Olivier Ecker et al, 2016). 


Nutrition surveys conducted nationwide during the period of 1995-2014 suggests that the nutritional 


status of young children in Egypt has improved. Still, the most prevalent form of micronutrient 


deficiencies in Egyptian children is anaemia. On the other hand, the undernourishment rate in the total 


Egyptian population between 2014 and 2016 was less than five percent according to the World Food 


Programme. Undernourishment, according to FAO, is “an estimate of the proportion of the population 


whose habitual food consumption is insufficient to provide the dietary energy levels that are required 


to maintain a normal active and healthy life.” 


A 2018 UNICEF report on Egypt explains maternal and child malnutrition are influenced by inadequate 


dietary intake and disease. The report further states that inadequate dietary intake refers to poor 


access to “a balanced diet among the poorest sections of society, as well as poor dietary habits, 


lifestyle and lack of nutritional awareness across the population, as opposed to issues of food 


availability.” It also notes that not being able to optimise breast feeding plays a role in this. In addition, 


poor sanitation and hygiene are also underlying causes of malnutrition.  


Percentage of children under-five years of age who experience different and overlapping forms of 


malnutrition is provided in Figure 53 below. 


 


Figure 53 Nutrition status of children under five over time  



http://www.fao.org/sustainable-development-goals/indicators/211/fr/

https://www.unicef.org/egypt/media/2686/file
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Egypt's adult population also face a malnutrition burden. 28.5% of women of reproductive age have 


anaemia, and 19.8% of adult women have diabetes, compared to 16% of men. Meanwhile, 41.1% of 


women and 22.7% of men have obesity correlating positively with socio-economic status. Other diseases 


such as cardiovascular diseases, diabetes, and hypertension are also associated with obesity (UNICEF 


Egypt National Nutritional profile, 2019).  


4.3.7 Vector-related Diseases 


Vector-borne diseases are illnesses caused by pathogens and parasites in human populations and 


account for more than 17% of all infectious diseases (WHO, 2017). 


As of the time of writing this report (24 September 2020), COVID-19 is still an ongoing global 


pandemic with the number of cases in Egypt still on the rise. To date (24 September 2020), the total 


number of reported cases is 102,375 and the total number of deaths is 5,822. The governmental 


response to the pandemic included lockdowns and curfews, social distancing guidelines, and 


awareness campaigns on proper hygiene. 


Additionally, Egypt is affected by at least seven vector-borne diseases of public health concern, 


including lymphatic filariasis, malaria, schistosomiasis and Rift Valley fever. However, many of these 


diseases are preventable through evidence-based protective measures.  


The WHO has worked with the MoHP to conduct a vector control needs analysis and provided 


assistance in the development of a plan of action to build national capacity in the areas of integrated 


vector management, vector mapping and resistance monitoring, as well as sound management of 


public health pesticides. The WHO supports the MoHP in the scale up of vector mapping and 


increased surveillance of vector risk in key areas. 


According to the National Health Profile for Egypt published in 2016, the endemicity of some vector-


borne diseases such as schistosomiasis (bilharzia) is decreasing throughout the country.  


All the countries in the Eastern Mediterranean Region have the Aedes aegypti mosquito species present 


(responsible for transmitting the virus), but with no documented past or current cases of zika virus 


(ZIKV) have been reported in Egypt16. 


According to the WHO, since 1998, no indigenous malaria cases have been reported by the malaria 


control programme anywhere in Egypt. However, imported cases are regularly reported, mainly from 


sub-Saharan Africa, and remain a significant challenge. In 2014, a malaria outbreak was discovered in 


Aswan.  


Dengue fever is known to be endemic in several African countries including Egypt. Outbreaks have 


been reported in Dairut (Dayrout) in 2015 (WHO, 2019), and El Qoseir in the Red Sea Governorate in 


2017 (Hotez P.J et al, 2012). There have been reports of dengue fever infection in 6 tourists returning 


to Europe from Egypt (Saifullen M A et al., 2018) since November 2017. 


Filariasis which was common and endemic in Egypt until recently is no more considered a public health 


problem (WHO, March 2018a). However, the chronic effects on affected individuals will stay for a 


Lifetime amongst these affected individuals in Egypt. 


Sand flies common in Egypt is the cause of the infectious disease Leishmaniasis. It manifests as 2 main 


forms which affect either the skin (cutaneous leishmaniasis (CL)) or the internal organs (visceral 


leishmaniasis (VL)).  


                                                      
16 Hotez PJ, Savioli L, Fenwick A. Neglected Tropical Diseases of the Middle East and North Africa: Review of Their Prevalence, 


Distribution, and Opportunities for Control. 2012;6 (2). 
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While the disfiguring CL form is more common, VL is more severe with a higher mortality rate. Both 


forms of disease exist in the Suez Canal region (Bessat M, and Shanat S El, 2015). About 12 million 


people are affected globally, with approximately 2 million new CL cases and 0.5 million VL cases 


reported annually.  


It is prevalent in many countries in the Eastern Mediterranean Region, including Egypt. There has been 


evidence of leishmaniasis from ancient Egypt till date. In 2012, 1,260 cases of CL were reported mainly 


in Sinai (WHO 2016). Medical care for leishmaniasis is provided for free in Egypt, with only a nominal 


fee as registration fee. The WHO is the only source of drugs for this disease in the country; however, 


since 2008, not all cases could be treated as WHO is not able to provide drugs in sufficient quantity 


(WHO 2018 b). 


4.3.8 Viral Hepatitis 


Viral hepatitis is one of Egypt’s most significant public health challenges, with an estimated 10% of the 


population, living with the disease and millions more at risk for infection. People living with viral 


hepatitis have an increased risk of cirrhosis and liver cancer. In recognition of the high prevalence and 


ongoing transmission, WHO, along with US Centers for Disease Control and Prevention and other 


partners, has supported the Ministry of Health to develop a plan of action for the prevention, care and 


treatment of viral hepatitis. According to the results of the government’s most recent Egypt 


Demographic Health Survey (E-DHS) in 2015, a national prevalence rate for hepatitis B virus among 


individuals in the – 59 years is 1% and for hepatitis C virus among the same group age is 4.4%. 


4.3.9 Sexually Transmitted Infections (STIs) 


The WHO estimates around 10 million new cases of STIs to occur every year in the Eastern 


Mediterranean Region. The precise STI status is not known due to the absence of reliable data in many 


developing countries. In Egypt, despite the largely conservative nature of the society, many social and 


behavioural factors among some high-risk population groups are beginning to lead to noticeable 


increases in the prevalence of STIs. These increases are not reported due to denial, fear of 


stigmatisation or even criminalisation of people diagnosed with STIs (Amin, 2014). 


Most epidemics are concentrated in at- risk populations. The HIV epidemic is still on the rise in Egypt, 


with strong evidence of concentration among people who inject drugs and men who have sex with 


men. Accordingly, Egypt launched its new national strategic plan addressing HIV and AIDS 


(2015−2020), aiming at the prevention and treatment of the diseases (Amin, 2014). 


The estimated HIV prevalence in general population is still <0.1 and the people living with HIV are 


estimated to be around 16,000; the majority (11,000) are men, with around 1,600 new infections per 


year (HIV Country profile, and UNAIDS, 2017). According to Joint United Nations Programme on 


HIV/AIDS (UNAIDS) report, HIV incidence per 1,000 population (adults 15 to 49 years) is 0.04 and 


males have higher number of incidence than females, including newly infected HIV cases (UNAIDS, 


2017). 


Syphilis is caused by a bacterium that is sexually transmitted. According to the latest WHO data 


published in 2018, syphilis deaths in Egypt reached 324 or 0.06% of total deaths. The age adjusted 


death rate is 0.23 per 100,000 of population ranks Egypt #82 in the world.  (Ref: 


https://www.worldlifeexpectancy.com/egypt-syphilis) 


A study among people attending an STI clinic in Cairo showed that gonorrhoea was the most prevalent 


of all the STIs and accounted for over 30% of STI cases in the hospital (Amin, 2014). Chlamydia and 


gonorrhoea are of particular importance because they are implicated as a leading cause of fallopian 


tube blockage and infertility in women even when no obvious symptom exists (Elkayal et al., 2015). 



https://www.worldlifeexpectancy.com/egypt-syphilis
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4.3.10 Accidents and Injuries 


 Transport and Road Traffic Accidents 


Road traffic crashes are among the leading causes of unintentional injuries in Egypt, and around 12,000 


lives are lost every year. These account for 53.9% of all unintentional injuries reported in Egypt (Health 


profile 2015: Egypt, WHO, 2016). 


In Egypt, there is a total of 179,906 km of paved roads and 8,341 km dirt roads by the end of June 2018 


(General Authority of Roads, Bridges and Localities). A wide variety of vehicles utilize these roads in 


Egypt, totalling at approximately 9.9 million licensed vehicles (including all types of cars, busses, trucks 


and equipment). Table 71 describes the distribution of licensed vehicles by type. 


Table 71 Number of licensed vehicles by type up to the end of Dec 2017 


Cars 


Buses 


Public 


service 


cars 


Transport 


vehicles 


and vans 


Other vehicles 


Private Taxi Other Tuk Tuk 
Heavy 


equipment 
Tractors 


Motor-


cycles 


4,712,562 383,423 25,762 155,788 127,907 1,351,127 125,275 931 12,768 2,994,519 


Source: CAPMAS, Statistical Yearbook – Transportation and Communication, 2019 


According to The Annual Bulletin of Car and Train Accidents (2019), the total number of road car 


accidents increased to 9,992 in 2019 compared to 8,480 accidents in 2018. The accidents that occurred 


during 2019 resulted in 15,905 damaged vehicles and 3,484 fatalities (the number of injured persons 


was not available for this year). 


In the Suez governorate, there is a total of 4,479 km of paved roads and 154 km dirt roads by the end 


of June 2018 (General Authority of Roads, Bridges and Localities). A wide variety of vehicles utilize 


these roads in Suez governorate, totalling at approximately 9,9 million licensed vehicles (including all 


types of cars, busses, trucks and equipment). Table 72 describes the distribution of licensed vehicles by 


type. 


Table 72 Number of licensed vehicles in Suez Governorate by type up to the end of Dec 2017 


Cars 


Buses 


Public 


service 


cars 


Transport 


vehicles 


and vans 


Other vehicles 


Private Taxi Other Tuk Tuk 
Heavy 


equipment 
Tractors 


Motor-


cycles 


66,572 5,676 5 2,140 2,910 12,646 - 20 27 34,972 


Source: CAPMAS, Statistical Yearbook – Transportation and Communication, 2019 


According to The Annual Bulletin of Births and Deaths Statistics (2018), the total number of fatalities 


due to car accidents in the Suez governorate was reported at 67 in 2018. 


Traffic flows in Egypt are chaotic with trucks, pedestrians, two-wheelers, buses and motor vehicles all 


sharing the same space. In addition, there is poor infrastructure, particularly for vulnerable road users. 


Although there are laws on speed, blood alcohol concentration for the general population, seat-belt 


wearing and helmet wearing, they are poorly enforced. Sustained and highly visible policing, coupled 


with public education and infrastructural improvements are the key challenges which need to be 


addressed in order to reduce the road traffic injury and death toll in Egypt’s roads (WHO, 2018c). 
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According to recent data, the total number of road car accidents decreased to 11,098 compared to 


14,710 accidents in 2016 by 24.6% and the rate of severity decreased to 26.8 in 2017 from 28.7 in 2016. 


Similarly, the death rate and the rate of injury per day declined significantly in Egypt in 2017 (CAPMAS, 


2017). 


 Workers’ Occupational Health and Safety 


Workers’ occupational health and safety in Egypt is regulated through the Ministry of Manpower, setting 


general policies, plans and programs that guarantee the protection of the workforce from work hazards, 


accidents and occupational diseases. The National Strategy for occupational health and safety and 


securing the work environment aims to reduce the number of people injured or killed in the workplace, 


and to reduce the rates of injury in the workplace by at least 40%. Following the inspections conducted 


during 2017 by the Ministry of Manpower, the results of occupational injuries recorded by the main 


industries in Egypt are shown in Table 73. 


Table 73 Occupational injuries in the main industries during the year 2017 


Industry 


N. of 


medical 


conditions 


Lost days 


Treatment results 


Being 


treated 
Full recovery 


Recovery 


with 


disability 


Fatality 


Mining & quarrying 4 90 1 0 3 0 


Manufactures 1,839 8,081 275 1,556 14 6 


Electric, gas, steam, 


air condition 


supplies and water 


support, drain 


recycling 


228 169 28 200 0 0 


Construction and 


building 
18 18 18 0 0 0 


Whole and retail 


sale 
35 121 4 40 0 0 


Food, residence 


services 
246 656 13 300 5 0 


Transportation & 


storage and 


information, 


telecommunications 


9 36 0 8 0 1 


Education 11 63 4 6 0 1 


Health and social 


work 
730 783 54 1,010 1 0 


Not classified 22 67 0 22 0 0 


Total 3,570 10,084 397 3,142 23 8 


Source: Ministry of Manpower, Central Administration for Information Systems and Technology, General Department 


for Information and Statistical Analysis, 2017. 
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As described by the previous results, the majority of occupational injuries occurs in the manufactures 


industry reported at 59% of all recorded injuries, followed by health and social work at 23%. Figure 54 


illustrates the distribution of reported injuries on the different industries. 


 


Figure 54 Distribution of the reported medical conditions during 2017 


Of all reported injuries in 2017, 88% of the workers had a full recovery, 11% were till the date of the 


report still being treated, 1% had recovered with a disability and almost 0% were reported as fatalities. 


Figure 55 illustrates the distribution of reported injuries on the different industries. 


 


Figure 55 Medical conditions treatment results during 2017 
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As part of the statistics of the Ministry of Manpower for the year 2017, of all inspected facilities, 0.25% 


were in the Suez Governorate. In the Suez governorate, only 20% of the inspected facilities were found 


compliant with health and safety regulations, 41% were warned for non-compliance with health and 


safety regulations while 39% were fined for drastic or repeat non-compliance. 


Table 74 Periodic inspection of occupational health and safety and the result of the inspection during 2017 


 N. of establishments 


that have been 


inspected 


N. of workers 


Inspection results 


Compliant Warned Fined 


Egypt 117,116 5,018,100 24,391 72,343 62,422 


Suez 


Governorate 
294 5,813 59 122 130 


Source: Ministry of Manpower, Central Administration for Information Systems and Technology, General Department 


for Information and Statistical Analysis, 2017. 


Following the inspections stated above, Table 75 shows the recorded medical conditions and injuries 


during 2017 for industrial facilities employing more than 50 workers.  


Table 75 Medical conditions and work injuries recorded in industrial facilities in which (50) workers or more 


work within the year 2017 
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Egypt 8,680 2,731,505 2,219,316 297,588 13,541 2,141 11,146 208 46 


Suez 


Governorate 
188 65,128 161,696 12,246 552 111 434 7 0 


Source: Ministry of Manpower, Central Administration for Information Systems and Technology, General Department 


for Information and Statistical Analysis, 2017. 


4.3.11 Exposure to Potentially Hazardous Materials 


Hazardous materials are substances which, because of their chemical, biological or physical nature, 


pose a potential risk to life, health or property if they are released (IFC (2012) Guidance Note 3 


Resource Efficiency and Pollution Prevention). Potential hazards can occur during any stage of use, 


from production and storage to transportation, use or disposal. Production and storage occur in 


chemical plants, gas stations, hospitals and many other sites.  


Accidents from hazardous materials can range from a chemical spill on a highway, groundwater 


contamination by naturally occurring methane gas, to a hazardous material accident in a household. 


The main problem in urban settings is air pollution. Cairo is considered the 2nd most polluted city in the 


world (WHO, 2020).  



https://www.who.int/phe/publications/air-pollution-global-assessment/en/
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4.3.12 Social Determinants of Health (SDH) 


The social determinants of health (SDH) are the social and economic factors that influence people's 


health. These are apparent in the living and working conditions that people experience every day, i.e., 


the conditions in which people are born, grow, live, work and age. These circumstances are shaped by 


the distribution of money, power and resources at global, national and local levels (WHO, 2017; 


Canadian Public Health Association, 2020). The SDH influence health in many positive and negative 


ways. Extreme differences in income and wealth, for example, have negative health consequences for 


those who are living in poverty and these effects are magnified when these people are congregated in 


poor regions. In contrast, those who are well-off and living in well-off regions have better overall 


health.  


Many causative factors can have considerable impacts on health. These health determinants are not 


limited to the impact of the physical environment (e.g., air, water etc.) but may also include culture, 


gender, employment, education and several other including but not limited to; mental health, 


consumption of substance, population growth and violence (Figure 56).  


Health is influenced by many factors and can be generally be organized into five broad categories 


known as determinants of health: genetics, behaviour, environmental and physical influences, medical 


care and social factors. These five categories are interconnected (Center for disease control and 


Prevention, 2020). 


 


Figure 56 Determinants of health 
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Addressing social determinants of health is a primary approach to achieving health equity. Health 


equity is “when everyone has the opportunity to ‘attain their full health potential’ and no one is 


‘disadvantaged from achieving this potential because of their social position or other socially 


determined circumstance’”7. Health equity has also been defined as “the absence of systematic 


disparities in health between and within social groups that have different levels of underlying social 


advantages or disadvantages—that is, different positions in a social hierarchy”.8 Social determinants of 


health such as poverty, unequal access to health care, lack of education, stigma, and racism are 


underlying, contributing factors of health inequities. Relevant SDH in Egypt is provided below. 


 Mental Health 


An important part of individual health is their mental well-being, which is a state of well-being where 


individuals are able to realize their own abilities, be a productive member in their communities and 


cope with the normal stresses of life.  


In the Eastern Mediterranean Region, mental health is recognized as a serious problem that accounts 


for 12% of the total disease burden. As reported by the Egypt Health Status, mental health cases 


contribute to 15% of the disease burden and are still increasing due to the crises in the region. 


According to the Ministry of Health and Population (MOHP), 25% of the population is found to be 


suffering from mental health related problems. 


According to the Annual Report for Egypt (2017) by WHO, mental health has been a main priority area 


on the health agenda of the Ministry of Health and Population since 2014, and the WHO has 


supported Ministry of Health and Population represented in the General Secretariat of Mental Health 


(GSMH) to conduct mental health survey at the national level. The survey objective was to identify the 


main mental disorders in the Egyptian community, their prevalence and epidemiological distribution. 


A preliminary survey was done in 2009 and surveyed 14,640 individuals aged 18-64 years in 5 years in 


Egypt (Ghanem et al., 2009). The results showed that the prevalence of mental disorders was about 


17% in the studied population. The survey also showed that the most common disorders are mood 


(such as major depressive disorder) and anxiety disorders (such as panic, obsessive-compulsiveness, 


and post-traumatic stress).  


 Consumption of Substances 


Use of tobacco, consumption of alcohol, unhealthy dietary practices and physical inactivity are the 


leading behavioural risk factors for NCDs (Ministry of Health Egypt, NCD Unit (2017) Egypt National 


Multisectoral Action Plan for Prevention and Control of Non-communicable Diseases 2017-2021 


(EgyptMAP-NCD)). The STEPS survey16 conducted by MOHP and WHO in 2012 showed that 43.4% of 


males and 0.45% of females are current smokers. The percentage that currently drinks (drank alcohol in 


the past 30 days) is 0.9% for both sexes17. 


 Population Growth 


The total fertility rate has increased from 3 to 3.33 births per women since 1990, contributing to rapid 


population growth (UN Website, 2020). Egypt’s population surpassed 102 million in 2020 and is 


expected to reach 121 million by 2030 and 159 million by 2050 (UN Website, 2020). 


                                                      
17 WHO and MoHP (2012) Egypt STEPS Survey 2017 Fact Sheet. http://www.who.int/ncds/surveillance/steps/2011-


2012_Egypt_FactSheet.pdf, accessed in 5/2020 



https://population.un.org/wpp/Download/Standard/Fertility/

https://population.un.org/wpp/Download/Files/1_Indicators%20(Standard)/EXCEL_FILES/1_Population/WPP2019_POP_F01_1_TOTAL_POPULATION_BOTH_SEXES.xlsx

http://www.who.int/ncds/surveillance/steps/2011-2012_Egypt_FactSheet.pdf

http://www.who.int/ncds/surveillance/steps/2011-2012_Egypt_FactSheet.pdf
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 Violence 


Violence and injuries contribute significantly to deaths in Egypt as reported in section 4.3.10. 


Intentional injuries from self-harm and interpersonal violence accounted for 15.1% (WHO, 2016). Table 


76 shows information on different forms of violence against women.  


Table 76 Data on different forms of violence against women in Egypt  


Item Value (%) 


Lifetime Physical and/or Sexual Intimate Partner 


Violence 


26 


Physical and/or Sexual Intimate Partner Violence in 


the last 12 months 


14 


Child Marriage 17 


Female Genital Mutilation/Cutting 87 


Source: Global Database on Violence against Women, accessed in June 2020 


The consequences of domestic violence and violence against women are reflected in many aspects. It 


is reported that children of 113,000 families are absent from school yearly due to domestic violence 


perpetrated by husband, leading to the loss of about 900,000 school days yearly. Also, it is estimated 


that about 1,000,000 married women leave their marital homes yearly due to domestic violence 


perpetrated by spouse. However, the number of women who report incidents to police yearly does not 


exceed 75,000 women. About 2.4 million women experience one or more type of injuries resulting 


from violence perpetrated by spouse or fiancé.  


As for workplace, about 139,600 women were exposed to violence at the workplace in one year, which 


constitutes around 3.7% of working women. Furthermore about 16,000 girls age 18 years or more were 


exposed to sexual harassment at education institutions and about 2,500,000 women suffered from the 


various forms of sexual harassment on streets in one year (UNFPA, 2015).  


 Gender 


The low status of women in the Eastern Mediterranean region is one of the key underlying social 


determinants of health. Sex differences in access to health care and poor health indicators for women 


and girls in several countries have resulted in differences in mortality and morbidity between male and 


female infants (Fikree and Pasha, 2004). There is a higher prevalence of mental illness among women 


than men (Noorbala et al, 2004, Maziak W et al, 2002) and high rates of suicide and attempted suicide 


among women of reproductive age (Mohammadi MR et al., 2005).  


Gender determinants that have an adverse effect on the health of girls and women include low 


valuation of girls compared with boys and of women compared with men; social structure and beliefs 


that tolerate violence against women and children (Section 4.3.12.4); limited autonomy for women in 


making choices about treatment for their children or themselves; and considerations of family honour 


that are associated with early marriage for girls and female genital mutilation. Over the past two 


decades the basic development needs programme, a component of the community-based initiatives 


programme in the WHO Eastern Mediterranean region, has developed and implemented community-


based initiatives to improve health in poor populations through actions on social determinants. The 


basic needs development programmes, which enhance the status of women and their role in the 


health of families, are an important part of this work (M Assai, S Siddiqi, and S Watts, 2006). 



https://evaw-global-database.unwomen.org/en/countries/africa/egypt

https://www.ncbi.nlm.nih.gov/pubmed/?term=Assai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17053247

https://www.ncbi.nlm.nih.gov/pubmed/?term=Siddiqi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17053247

https://www.ncbi.nlm.nih.gov/pubmed/?term=Watts%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17053247
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4.3.13 Cultural Health Practices 


Egypt has a rich history and culture dating back thousands of years, starting with the Pharaonic culture, 


then Christianity and Islam. Egypt is among the earliest civilizations. Its culture has been affected by 


many other cultures and ethnic groups who either lived in or invaded the country, creating a melting 


pot. Egypt is primarily Muslim with Islam being the state religion. There are five pillars and the first is 


the belief in the oneness of God. Death is feared, accepted as “God’s will”, but believe death should be 


delayed by biomedical interventions. Critically ill patients may prefer to die in the hospital; may lose 


trust in healthcare team if Do Not Resuscitate orders are suggested. Families will not openly grieve 


before death of family member; they will however grieve openly and loudly, and a private room may 


be beneficial. After death Christians and Muslims try to bury the body the same day. 


 Traditional Medicine and Health Care 


Naturalistic and social causes of sickness include bad luck, stress and bereavement; for children loss of 


love, germs, wind and drafts, hot/cold, imbalance and fear. Supernatural causes are Evil Eye (most 


Arabs believe in Evil Eye and keep special amulets during illness), God’s punishment for sins and the 


curse of the devil. Illness and suffering are believed to be god’s will and mental illness is highly 


stigmatized and help is sought in advanced stage. The Zar, a ‘trance religious ceremony’, using 


drumming and dancing is thought to cure mental illness caused by a demon. 


Disabled are treated with compassion and indulgence and kept from the public as those with genetic 


defects; genetic counselling is generally refused. Institutional care is shunned. Egyptians will likely 


combine the present health system with traditional beliefs and customs for the purpose of healing. 


In Egypt there are the traditional health practitioners such as seers and spirit healers but there is no 


clear overview of the current status. When the Arabs came to Egypt, Arabic medicine was practiced. 


These traditional herbal medications are available in Attar shops and an increasing number of 


Egyptians are seeking herbal remedies because they are cheap and viewed as safer.  The WHO 


essential medicines and health products information portal has the record of only 1 chiropractor 


practicing in Egypt (WHO, 2001). However, a research on mentally ill patient’s health seeking practice 


in Egypt (Assad T et al, 2015) found that 4 out of 10 prefer to visit non-medical practitioners. This 


highlights how diseases or conditions associated with stigma might still be approached outside the 


healthcare system. 


4.3.14 Health Services Infrastructure 


According to the statistics of the Directorate of Health Affairs (DHA) in Suez Governorate, there are nine 


public hospitals in Suez Governorate with a total of 847 beds, and ten private hospitals with a total of 


217 beds. Table 77 summarizes the health infrastructure availability in Suez Governorate. 


Table 77 Ministry of Health hospitals & other entities in Suez governorate for 2019 


Health infrastructure Number 


Hospitals affiliated with the Ministry of Health 3 


Hospitals of the General Authority for Health Insurance 1 


Medical treatment institutions 0 


Educational hospitals 0 


Public and central hospitals 1 
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Health infrastructure Number 


Specialized hospitals 3 


Public sector hospitals (Military hospital) 1 


Private sector hospitals 20 


Ambulances 52 


Source: Monthly Bulletin, Suez Governorate Information Center, 2/2020 


Annual Bulletin of Health Services Statistics, 2018. 


Table 78 shows the available health human resources (working in public hospitals) in Suez 


Governorate, according to the monthly bulletin by the Suez Governorate information centre. 


Table 78 Number and categories of workers in the health sector (public hospitals) in Suez Governorate 


District No. of Doctors No. Of Nurses No. of Dentists 
No. of 


Pharmacists 
No. of Beds 


Suez district 242 550 23 96 361 


El Arbaeen 


district 


20 41 1 11 26 


Faisal district 0 0 0 0 0 


El Ganayen 


district 


0 0 0 0 0 


Ataqa district 0 0 0 0 0 


Total 262 591 24 107 387 


Source: Source: Monthly Bulletin, Suez Governorate Information Center, 2/2019 


According to the Ataqa information centre, there is one hospital that covers the area which is the El 


Semad Specialty Hospital. This hospital is the nearest one to the Project area and is located 


approximately 22 km from the Project site. El Semad Hospital offers services to the residents of El Semad 


City; local workers from El Semad Company (workers from the local power plant) and El Safa residents. 


In addition, there are four health centers located in Ataqa district and the Suez Military Hospital (located 


approximately 55km from Ain Sokhna and 28km from the project site). According to the Director of 


Health Affairs, employees from Ain Sokhna rely on the military hospital. Figure 57 shows the El Semad 


Specialty Hospital. El Semad and El Safa are the nearest residential areas to the Project area, they are 


located approximately 32 km from the Project. 
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Figure 57 El Semad Specialty Hospital 


Source: The El Semad Specialty Hospital Facebook page 


The Director of Health Affairs in the Suez Governorate stated that there are no health facilities providing 


medical services in the Ain Sokhna area. Employees in the Ain Sokhna area depend on the military 


hospital, which is 28 km away from the Project area, or travel to Cairo depending on the health situation. 


Some factories have specialized clinics to treat normal health problems. Figure 58 shows the Suez Military 


hospital. There are two ambulance stations, the first one near Sokhna Portrait resort approximately 18 


km from the Project site and the other is located near the EHC facility on Ain Sokhna Road less than 1 


km from the proposed Project site (Advisian database, 2018). 


 


Figure 58 Suez Military Hospital 


Source: The Suez Military Hospital Official Facebook page 
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5 Analysis of Alternatives 


 The “No Action” Alternative 


The “No-Action” alternative would lead to loss of investment and new jobs that would otherwise be 


created for Egyptians for both the construction and operation of the new Ammonia plant, would not 


be available. This aspect is quite significant, since, in case of project implementation, approximately 


2,000 employment opportunities would be created during the peak construction phase and 


approximately 80-100 engineers and technicians would be employed during operation of the new 


Ammonia Production Unit.  


Furthermore, the proposed Project is designed to produce approximately 1,320 MTPD of ammonia, 


added to the currently existing local Ammonia production in Egypt. Ammonia has a wide variety of 


applications including but not limited to fertilizers, household and industrial cleaners, chemical 


industry and in the pharmaceutical industry. Consequently, not producing the planned additional 


Ammonia would result in significant limitation to the Ammonia consuming industrial sectors and 


would increase dependency on imported materials, which would have a negative impact on the 


national economy. 


In conclusion, given the above considerations, the “No Action” alternative (not constructing the proposed 


Project) would lead to loss of investment, would not provide expected employment opportunities and 


would deprive the economy from valuable Ammonia production capacity.  


 Technology Alternative 


KBR’s Purifier, the technology selected for the proposed Project, holds several benefits and advantages 


over typical ammonia production technologies related to energy consumption, reliability, flexibility and 


cost. This technology is characterized by energy consumption optimization along with providing 


operational cost savings as well. Fuel consumption reduction is also possible due to the use of mild 


reforming temperatures, which reduces fuel consumption and prolongs tube life. Purifier plants have 


been proven to operate with among the lowest energy consumption (KBR, 2020).  


It also has technical advantages of being flexible in operations.  Reliability is a major advantage in 


ammonia plants using the Purifier technology, as lower reforming temperatures mean lower stress and 


longer life of reformer components. Furthermore, the plants designed using this technology typically 


require relatively small equipment when compared to other technologies, which leads to a reduction in 


the sizing and consequently reduced required area and costs. 


Given the above environmental, technical and financial advantages, the KBR's Purifier technology was 


selected for the proposed Project.  


 Feedstock Alternative 


Ammonia production can be achieved using a variety of feedstocks, mostly natural gas, heavy oil, coal 


and biomass. The use of coal, heavy oil or biomass as feed for production would have more 


environmental implications than natural gas, concerning in particular air pollution and residual waste 


management.  


Natural gas is cleaner during breakdown to the useable components of CO2, H2 than other alternatives. 


Furthermore, coal, heavy oil or biomass as a raw material for the Project would be capital intensive 


because of the cost of trucking or transporting. The option of using other raw materials would require 


additional land area for raw material storage, whereas the natural gas is available at the battery limit. 



https://www.kbr.com/en/solutions/technologies
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Furthermore, Egypt has a significant natural gas reserve that will ensure the sustainability of the raw 


material to the proposed Project.  


Given the above environmental, technical and economic considerations, the usage of natural gas as 


major feed for the production of ammonia was selected. 


 Alternative Locations 


The proposed location of the Project within the boundaries of the industrial land area already owned 


by EHC is illustrated in Figure 4. The selected alternative of constructing the proposed Project in the 


vicinity of the nitric acid and ammonium nitrate production units has a number of advantages such as 


utilizing some of the existing, well-established infrastructure and sharing utilities of the existing 


operations, as far as practical.  


Furthermore, land acquisition and associated socio-economic disadvantages would not be an issue. 


The existing nitric acid unit and ammonium nitrate unit will utilize the produced ammonia delivered 


directly to the existing storage tank through pipelines, diminishing the need for raw material transport 


and handling, all while reducing the production cost. It should be noted that, this entire area where the 


proposed Project is located (Industrial Zone Nine, Ain Sokhna) is already designated for industrial 


activities. 


Given the above considerations, this location of the Project was selected.  
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6 Environmental, Social and Health Impacts 


Assessment 


The main objective of the ESHIA is to examine, analyse and assess the planned Project activities' effects 


on the baseline conditions described in Section 4. A detailed description of the proposed Project 


activities and components is presented in Section 3. 


An ESHIA should assist in ensuring sound management of the Project during its entire lifetime 


(construction, operation, decommissioning). The impact assessment presented in this section will be 


limited to the construction and operation phases only due to the unavailability of sufficient relevant 


information on the decommissioning phase activities. However, a detailed decommissioning phase 


impact assessment shall be developed at a later stage of the Project. This section will be covering the 


following: 


• Environmental impacts  


• Social and health impacts 


 Impacts Identification 


The matrix below (Table 79) has been created to summarize the potential impacts resulting from 


routine activities of the proposed Project. The potentially affected valued receptors are listed in 


columns and the impact-generating Project activities are shown in rows. The purpose of the below 


table is to give a general overview of the link between the relevant Project activities and the potentially 


affected Valued Receptors (VRs) and it does not indicate the magnitude / severity of the potential 


impacts. The detailed impact assessment during the different phases is presented in the relevant 


following sections (e.g. Section 6.3, etc.). It should be noted that that there are two types of the 


potential health impacts: 


• Chemical Impacts 


• Non-Chemical-Related Impacts 


Chemical impacts can be related either directly or indirectly to Project emissions to air, water and soil. 


Non-chemical-related impacts are those impacts that affect health and well-being in other ways; for 


example, the creation of jobs in an area can increase wealth and social status of a community, while 


excessive noise can adversely affect health. More details on each are presented in the relevant sections.  
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Table 79 Environmental, social and health impacts identification matrix 


  Physical/Biological environment Social and health environment 


Phases  Actions/Activities 
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Construction 


Purchase of supplies, 


services and job 


opportunities 


     P P P P    P 


Site preparation  N  N N N  N  NI   NI  


Construction activities  N N N N N N N N NI N N NI  


Operation 


Staffing and job 


opportunities 
     P P      P 


Plant start-up and 


operation  N N N  N N N N NI NI NI NI P 


 Key:              


 Positive Impact: P  Negative Impact: N  No Impact: NI     


                                                      
18 This potentially affected VR includes avifauna  
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 Methodology 


The impact assessment process starts with a focusing procedure to identify the key environmental and 


social features from the baseline information detailed in Section 4 of this ESHIA report. This focusing 


identifies the key biological, physical and human components of the proposed Project area of 


influence. The potential positive and negative changes resulting from the defined project activities 


presented in Section 3 are then predicted for the area of influence and for the entire lifecycle of the 


Project. These predicted changes (impacts) are then evaluated using a significance ranking process. It 


should be noted that the methodology further illustrated below is applied to the assessment of the 


environmental, social and health potential impacts. In general, this ESHIA is evaluating the significance 


of impacts from the development of the Project. An outline of the impact assessment procedure is as 


follows: 


• Identification of the Valued Receptors (VRs) 


• Identification of the key activities of the project 


• Impact evaluation 


• Significance ranking 


Figure 59 shows a summary of the environmental, social and health impacts assessment process.  


 


Figure 59 Environmental, social and health impacts assessment process summary  
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6.2.1  Valued Receptors 


A Valued Receptor (VR) can be defined as any part of the environment or society that is considered 


important by the developer, operator, general public, or any non-governmental or governmental 


organisation involved in the assessment process. Importance is determined on the basis of cultural 


values and/or scientific and public concern. 


The VRs are selected depending on the identification of pathways linking important environmental 


components with the totality of the project's activities and are fundamental to the process of the 


ESHIA. It should be noted that for health impacts assessment purpose, the potentially impacted 


communities (PACs)/VRs are identified to be: 


• Population (Members of the local community) 


• Population (Onsite workers) 


Based on literature investigations, Egyptian regulations/guidelines and VRs suspected to be of concern, 


a list of aspects (project activities) was formulated to assist in the establishment of a framework for 


analysis of all impacts that may arise from the proposed project. 


Each VR is then categorised in terms of its perceived environmental and social value, taking into 


account local, national or international designations and legal protection status, if appropriate. Other 


factors may include also the resilience of the receptor and its vulnerability to disturbance. Based on 


these considerations the environmental and social value is allocated a category of low, medium or high 


(Table 80). 


Table 80 VR categorisation 


VR Categorisation L  M H 


Environmental and 


social value 
1 2 3 


Low - a VR containing no designations or features of public value. 


Medium - a VR containing local designations and/or features of local public value. 


High - a VR containing national/international designations and/or legally protected features. 


Based on our assessment of the environmental and social conditions in the study area, the VRs 


identified for this project are listed by category in Table 81. It should be noted that the proposed 


Project is located within a designated industrial area and owned by EHC and as such there are No 


Impacts based on historic land tenure legacies. Future land acquisitions and resettlement does not 


apply to the Project.  
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Table 81 VRs, their importance and categorisation  


VR Importance VR Categorisation 


Physical environment 


Air  The site is in a desert area, in an 


industrial zone far from main 


population centres, but several 


touristic resorts are located approx. 


1,300 m downwind from the new 


Ammonia Production Unit.  


The results of the ambient air 


quality baseline survey indicated 


overall good quality in the vicinity 


of the EHC facility (4.1.2.3) 


Medium 


Global Climate Climate change can persist for an 


extended period, typically decades 


or longer. Contribution of human 


activities to global warming by 


GHG emissions is typically an area 


of focus in the environmental 


impact assessment process 


High 


Noise Increased ambient noise levels are 


disturbing to human population 


and to fauna, if present. 


In general, the results of the 


ambient noise levels baseline 


survey indicated compliance with 


the applicable national and 


international limits for industrial 


areas (4.1.4.1) 


Medium 


Soil Soil at the site is not of particular 


value, neither for agriculture, nor 


for any other use. However, 


contaminant spills from the surface 


may form a long-term 


underground source of 


groundwater contamination. 


However, the groundwater table is 


at about 18 m below ground level. 


Low 


Groundwater  Groundwater at the Project site is 


in hydraulic connection with the 


sea. In general, the groundwater is 


characterized by its high salinity 


and as such is not regarded as a 


source for irrigation or drinking 


water.  


Low 
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VR Importance VR Categorisation 


Biological Environment 


Flora and fauna Limited biodiversity value 


(international, national and 


regional) in the project area. 


The project is within the 


boundaries of an existing and 


operating facility. Furthermore, no 


protected species were identified 


as part of the ecological survey 


(Section 4.1.9.2) 


Low 


Avifauna The Ain Sokhna zone is a 


designated IBA, especially relevant 


for soaring birds. However, the site 


is in an already developed 


industrial area and some 


adaptation to current conditions 


by avifauna must already exist. 


Medium 


Social and health environment 


Population (Members of the local 


community) 


The vicinity of the Project is free of 


any residential settlements, 


hospitals, or schools. 


However, the presence of transient 


population/workers in the nearby 


facilities increases the sensitivity 


It is important to maintain the 


well-being of the members of the 


local community  


High  


Population (Onsite workers) Onsite workers might be affected 


by some of the project activities  


It is important to maintain the 


well-being of the onsite workers 


High  


Tourism and recreational resorts Resorts, hotels and touristic 


villages all along the sea shore in 


Sokhna area are a source of 


income to the local community in 


Suez Governorate  


It is important to maintain the 


well-being of the hotels’ visitors 


High 


Bedouin community Keeping good relations with the 


Bedouin community is crucial for 


the successful implementation of 


the Project 


High  


Utilities (water supply, wastewater 


treatment, solid waste treatment) 


• Basic infrastructure service is 


needed to enhance and 


support public health 


Medium  







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 162 


Rev A: 00-EN-Rep-01  


 


 


VR Importance VR Categorisation 


• Proper treatment and disposal 


of wastes are required by 


Egyptian regulations and laws 


Community services (e.g. Housing, 


health facilities, police) 


• Some community services 


such as housing, security and 


access to health facilities are 


basic human rights 


• Availability of community 


services such as health 


facilities and police are crucial 


for the local community  


• Some of the community 


services can be provided in 


Cairo as needed (e.g. health 


facilities) 


Medium  


Human rights • Potential risk of buying 


aggregate material from a 


supplier who uses child labor, 


forced labor and is in violation 


of Egyptian laws and 


international conventions 


• Potential risk that the primary 


supply chain is in violation of 


workers’ rights, including HSE 


policies and standards 


High  


Traffic Traffic status affects people’s daily 


lives 


Medium 


Local economy Provide livelihood for population High  


6.2.2 Project Aspects 


The project description provided in Section 3 of this ESHIA report has been summarised into key 


aspects that will occur throughout the life of the Project. An aspect is an element of the project's 


activities that can interact with the environmental or social or health valued receptors. The key aspects 


associated with the proposed Project are presented in Table 82. 


Table 82 Aspects list  


Project Component Aspect 


Construction and Commissioning Activities 


Subcontracting; purchasing/renting tools and 


equipment; and services 


Staffing 


Site preparation (clearing and grading) 


Use of vehicles for transportation  


Use of construction machinery and equipment 
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Project Component Aspect 


General construction activities for new facilities: 


foundations, civil construction, electrical, pipelines 


laying, etc. 


Construction/installation of the Ammonia production 


Unit 


Operation Activities 


Staffing 


Commissioning of the Ammonia Production Unit 


Plant operation  


Accidental (Nonroutine) Events 


Spills and leaks from inappropriate handling and 


storing of fuels and chemicals, including unplanned 


release on the ground of hydrotest water, 


contaminated wastewater from washing equipment 


during commissioning; uncontrolled foam and a 


MDEA spills during OASE commissioning 


Vehicles collision 


Inappropriate waste storage and disposal 


Fire 


Explosion 


Following the selection of the aspects, the potential impacts resulting from the proposed Project can 


be predicted. It should be noted that main focus of this study is the ISBL activities and operations (i.e. 


within the EHC facility boundaries) and as such, potential impacts associated with activities outside the 


facility boundaries (e.g. transportation of materials or workers) are assessed qualitatively as far as 


practical.  


6.2.3 Impact Evaluation 


The significance of each potential impact will depend on the VR category and the Project activities. The 


impact evaluation will be conducted using the basic set of criteria (Bojórquez - Tapia et al., 1998). The 


criteria for defining an impact include: 


• Magnitude: describes the quantity of the resource (VR) potentially affected by the activity. 


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


• Duration: the length of time over which the impact will be experienced. An impact may be present 


only while an activity is active, or it could persist long after the activity has ceased, in which case 


the duration may be regarded as the time the VR needs to recover from the effect. 


Each potential impact is evaluated by applying descriptors to each of the above criteria, based on 


qualitative or, to the extent possible, quantitative evaluation, as follows. 
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The magnitude of impact is allocated one of the following categories19: 


Very Low (1) A very small proportion of the VR is affected 


Low (2) A small proportion of the VR is affected 


Moderate (3) A moderate proportion of the VR is affected 


High (4) A large proportion of the VR is affected 


Very High (5) A very large proportion or all of the VR is affected 


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


Nil (0) no effect 


Very Low (1) local scale impact in the immediate area of the activity 


Low (2) local impact in the study area (defined at an area with radius of about 500 m from the centre 


of the facility as shown in Figure 60) 20 


Moderate (3) regional scale impact 


High (4) national scale impact 


Very High (5) global scale impact 


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


Nil (0) no effect 


Very Low (1) less than one year 


Low (2) one to five years 


Moderate (3) five to ten years 


High (4) greater than ten years 


Very High (5) Irreversible 


                                                      
19 There is no unified/single definition of the small, moderate, etc. proportion of the different VRs. The definition 


of the different classifications of the magnitude is dependent on the VR. For example, if air quality is impacted by 


a single pollutant at relatively low concentration (e.g. PM) due to certain industrial activity, then the magnitude 


can be classified as Very Low. On the other hand, if the air quality is affected by various pollutants then the 


magnitude can be classified as Moderate. Though this definition is adequate to air quality; nonetheless, it cannot 


be applied to other VRs such as fauna and consequently appropriate definitions have to be customized for the 


other VRs. As such, the allocation of categories for magnitude for each impact is often a more qualitative than 


quantitative assessment requiring professional judgment and experience of the assessors. 
20 According to the air dispersion model results, the maximum modelled GLCs of pollutants are encountered 


within the EHC Facility boundaries or at very close distances (less than 500 meters from emission sources), rapidly 


decreasing at farther distances. 
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Figure 60 Local extent boundaries  


The relative importance of each criterion, as illustrated in Table 683, will be evaluated on a scale from 


zero to five, and expressed as follows: Nil (N), Very Low (VL), Low (L), Moderate (M), High (H), and Very 


High (VH). The highest figure is assigned to an impact when there is uncertainty about the criteria, so 


as to reduce the chance of underestimating an impact (i.e., the precautionary principle is applied), 


thereby minimising risk (Crowfoot et al. 1990). 


Table 683 Impact Index 


Impact Index  N VL L M H VH 


Magnitude 0 1 2 3 4 5 


Spatial Extent 0 1 2 3 4 5 


Duration 0 1 2 3 4 5 


The Basic Impact Index is obtained by the weighted average of these three values, to obtain a whole 


number between 0 and 5. The magnitude's weight is twice that for spatial extent and duration. 


6.2.4 Assessment of Impact Significance 


The final impact significance is the result of the combination of the Basic Impact Index and the VR 


categorisation, as shown in Table 684 where impact significance may result in one of the following 


classes: Insignificant (IN), Minor (MI), Moderate (MO) or Major (MA). 
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Table 684 Impact Significance 


 Impact Index 


VR 


Categorisation 
N VL L M H VH 


L IN IN IN MI MO MA 


M IN IN MI MO MA MA 


H IN MI MO MA MA MA 


Those impacts rated as Moderate or Major are considered to require mitigation measures in order to 


eliminate the impact or, where this is not possible, to reduce their significance ranking to minor or 


insignificant. These mitigation measures are set out in Section 7. 


The impacts are caused by aspects and can have a direct impact on the current conditions, contribute 


indirectly to a larger environmental and/or social and/or health change, or be cumulative. In the 


present report, the cumulative impact is defined and assessed as per EEAA Guidelines of Principles and 


Procedures for Environmental Impact Assessment: “The aggregate of individual impacts of the activities 


of the project or the individual impacts of the project to those of other surrounding projects or 


activities.” The cumulative impacts are assessed as far as practical in the relevant sections.  


The following sections review each of the VRs potentially affected and discuss the predicted impacts 


that may result from the different aspects listed above. 


 Construction Phase 


This phase includes the site preparation, construction activities and commissioning activities. A 


summary of the potential impacts’ assessment is presented in Table 85. More details on the 


environmental, social and health impacts are presented in the following sections.  


6.3.1 Environmental Impacts Assessment  


 Air  


During the construction phase, air pollutants will be emitted due to use of construction equipment, 


vehicles and diesel generators. Typical pollutants will include dust and gaseous emissions (SOx, NOx, 


CO, PM10 and HC). Larger dust particles usually settle within short distances from the source, typically 


ca, 100 m, while fine dust may travel farther and may affect receptors at distances in the km-range. The 


dust emissions from construction activities are difficult to quantify. The amount of dust generated is 


dependent on the wind speed, the moisture content of the surface, the nature of the movement of 


equipment across those surfaces and other factors. Air pollutants and dust will be emitted with 


different intensities during all construction activities involving earth movement and operation of 


vehicles, of construction equipment and machinery. Their intensity will be highly variable in time, but 


overall the duration of emission of these pollutants will correspond with the duration of construction, 


i.e. 34 months. Construction activities would probably be limited to a portion of the site at any given 


time. However, the large total area disturbed during construction will be exposed to wind erosion and 


dust resuspension. Stabilizing soils in an area at the completion of construction would reduce these 


emissions. However, given that stabilization is never fully effective and disturbed soils sometimes 


cannot be stabilized, wind erosion from disturbed areas could continue throughout the remainder of 


the construction period.  
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Given the medium sensitivity of the air quality VR, the Moderate magnitude, local/low extent and Low 


duration (3 years), the overall significant of the potential impacts is Moderate.  


 Global Climate 


Operation of exhaust emitting construction equipment and vehicles for a period of almost three years 


during construction of the new Ammonia Production Unit is expected to lead to amounts of 


greenhouse gases emitted to the atmosphere. Limited details on construction available for the time 


being do not allow a quantitative estimation of these emissions. However, based on the overall 


duration of construction which is almost three years, it is assumed that GHG emissions during 


construction of this project may be about 1.5 times the GHG emissions during construction of the 


existing AN and NA facilities which lasted only 22 months, i.e. ca 1,500 t CO2 /year21 from this project, 


or 0.15% of the amount of CO2 produced by the Suez Governorate (estimated as one million tons per 


year). Following a conservative approach, the significance of climate change impacts during 


construction of the Ammonia Production Unit is therefore rated as Minor due to the high sensitivity of 


the potentially affected VR.  


 Noise 


Construction works will generate a temporary increase in overall background noise levels at the 


construction site. Most noise generating activities will occur during the civil works, particularly 


associated with earthworks. During construction, standard construction equipment will be used. 


Additionally, the construction activities are temporary.  


The project area is considered an industrial zone and the current noise levels are well within the 


regulatory limits, not exceeding 70 dB at the facility fence line. During construction, the cumulative 


noise level has to be considered due to simultaneous construction activities generating noise from 


multiple sources. The total number and exact types and specifications of the construction equipment 


have not yet been determined. It should be noted that the baseline surveys results indicated that the 


noise levels at EHC facility boundaries are in compliance with the applicable national and international 


limits for industrial areas.  


Based on the above considerations, the magnitude of noise impacts during construction is rated as 


Moderate, the extent is Low, and the duration is Low. Noise being a VR of medium sensitivity, the 


significance of noise impacts during construction is Moderate. 


 Soil 


Construction of the new Ammonia Production Unit could result in significant impacts on soil over an 


area equivalent to the sum of the footprints of all structures and related infrastructure including on-


site roads, access roads, parking areas, and fencing. Soil-related impacts during the construction phase 


may extend beyond the site boundary as a result of increased erosion by wind or water. Ground-


disturbing activities would include clearing and grubbing; excavating for foundations, footings, and 


trenches for buried electrical connections; pile driving (foundations); stockpiling excavated material for 


backfilling; groundwater wells installation, setting foundations and footings. The construction of other 


facilities, like sanitary facilities and temporary offices, and an area for minor maintenance and storage 


of equipment and parts also would have the potential to result in adverse impacts on soil resources, 


because of some degree of ground disturbance. 


                                                      
21 EHC EIA Report, 2010 
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Direct adverse impacts of construction activities relate mainly to the increased potential for soil 


compaction, soil horizon mixing, soil erosion and deposition by wind, soil erosion by water and surface 


runoff. Soil contamination could also result from the release of contaminants related to the use of 


trucks and mechanical equipment and machinery, from improper storage and handling of fuels, 


chemicals, and wastes and from the application of chemical stabilizers to control fugitive dust 


emissions. During construction works, cross contamination by transfer of contaminated soils from one 


location to another may occur, thereby exacerbating an eventually existing an environmental problem 


through poor management. In addition, if contaminated soil is dispersed through dust generation as a 


result of construction activities like ground excavation, further spreading of contaminants may occur. 


Potential impacts on soil, a receptor of low sensitivity, during the construction phase are considered of 


Moderate magnitude, Low extent and Low duration; hence the impact is assessed as Minor.  


 Flora and Fauna 


The proposed Project site is mostly barren land with sparse vegetation. No protected species have 


been observed onsite and their presence is not expected. Land in the area is of industrial use and most 


species are expected to vacate the construction site during construction activities. Furthermore, the site 


is already fenced. However, in case present, the construction activities (e.g. site preparation, 


groundwater wells installation, pipelines laying, etc.) might cause disturbance to the fauna in the area 


due to the generating air emissions, dust and elevated noise levels.  


In general, the potential impacts can be classified to be of Very Low magnitude, Very Low extent and 


Low duration. Given the medium sensitivity of the avifauna, the potential impact is of Minor 


significance; whereas, for the rest of the flora and fauna species is Insignificant due to their low 


sensitivity. In general, the proposed project is located within an operating industrial area and thus the 


disturbance, if any, to the ecology will be minimal.  


6.3.2 Social and Health Impacts Assessment 


 Population, Tourism and Recreational Resorts  


In general, the direct area of influence will be the immediate vicinity of the Project site and as such the 


main concern are the onsite workers. The population of local residents is very minimal, and none is 


located within the project footprint, which is an industrial zone. 


During this phase, there will be a number of machinery and heavy equipment operating at the site 


which will increase the noise level in the project area and impact the surrounding population, both 


public and onsite workers. Another source of increased noise is delivery of construction material and 


equipment to the construction sites as well as the daily transport of the onsite workers from the offsite 


accommodation. The ambient noise levels are expected to increase during these activities. The 


principal sensitive receptors in the vicinity of the Project site are:  


• The workers conducting the construction works within the actual site 


• Man-power at nearby facilities (e.g. OPC) 


• Nearest touristic villages at approx. 800 m across the Suez-Hurghada highway 
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Noise can have a wide range of health effects including hearing fatigue and pain, impairment of 


hearing (including tinnitus), annoyance, alterations in social behaviour (increased aggression, protest 


and feelings of helplessness) and speech communication, sleep disturbance and all its consequences 


(long- and short-term), hormonal responses (stress hormones) and their possible consequences on 


human metabolism (nutrition) and immune system, cardiovascular effects and performance at work 


and school (WHO 1999). Exposure to constant noise levels (exceeding 55 dBA outdoors) can also cause 


noise annoyance. The setting in which a noise is experienced can have a bearing on the way it is 


received. People who live in areas with low background noise are more likely to be woken by noise 


than those in high background noise areas (DeGagne and Lewis 2009).  


Subgroups known to be vulnerable to noise include those with certain diseases (e.g. high blood 


pressure), people in hospitals or rehabilitating, the blind, those with existing hearing impairments, 


people undertaking complex tasks, fetuses, babies and young children and the elderly. In addition, 


much of the population is vulnerable to speech interference effects (WHO, 1999).   


It should be noted that the baseline surveys at the tourist villages where the construction workers 


might be accommodated indicated that the noise levels at these locations (P10 and P11) are compliant 


with the national and international limits. Furthermore, the measurements recorded at the remaining 


locations (e.g. at EHC facility boundaries) indicated compliance with the applicable national and 


international limits.  


Air quality might be reduced during this phase of the Project due to dust and gaseous emissions 


generation. As stated earlier in Section 6.3.1.1, the potentially emitted pollutants during this phase 


include SOx, CO and PM. Each has potential health impact. For example, SO2 assessment of exposures 


focuses primarily on short-term (acute) exposures as it has been demonstrated that the effect 


produced with exposure to elevated air concentrations is mainly dependent on the concentration. In 


their evaluation of the 10-minute exposure period, WHO reports that adverse health effects may be 


observed in sensitive individuals within minutes of exposure. Reported effects included a reduction in 


ventilatory capacity, increased specific airway resistance and symptoms of wheezing or shortness of 


breath (WHO, 2005b). No effects were observed in normal volunteers.  


Carbon monoxide (CO) is one of the most common and widely distributed air pollutants. It is a 


colorless, odorless and tasteless gas that is poorly soluble in water. Carbon monoxide has a 


slightly lower density than air. In the human body, it reacts readily with hemoglobin to form 


carboxyhemoglobin. Carbon monoxide exposure is still one of the leading causes of unintentional and 


suicidal poisonings, and it causes a large number of deaths annually both in Europe and in the United 


States. There is considerable evidence on human environmental and occupational exposures to Carbon 


Monoxide and on dose–effect relationships with regard to the most important health effects. The 


organs and tissues that are mostly affected include the brain, the cardiovascular system, exercising 


skeletal muscle and the developing fetus.  


 


Particulate matter (PM) is a term referring to all microscopic airborne particles, both solid and liquid 


(except pure water); it is not defined in terms of chemical composition, but rather by size. The term 


PM10 refers to that fraction of PM which is less than 10 microns in diameter, while PM2.5 refers to that 


fraction of PM which is less than 2.5 microns in diameter. A number of epidemiological studies, 


primarily in urban centers which demonstrate increasing cardio-respiratory morbidity and mortality 


with increased PM air concentrations.  


In general, the ambient air quality baseline campaign (Section 4.1.2.3) indicated compliance of PM2.5, 


CO, SOx and NOx with the national and international limits at the different locations (e.g. EHC facility 


boundaries, nearest tourist areas, etc.).  
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Another potential health impact during this phase is associated with the burden of diseases. It is 


recognized that an influx of workers can bring with it an increase in communicable and vector-borne 


disease (IFC, 2009). Disease introduced in this manner can impact construction workers, project 


workforces, surrounding communities (Birley, 1995). 


In general, the impacts related to increased burden of disease can be lessened by implementation of 


suitable mitigation measures. More details on the mitigation measures are presented in Section 7.1.6. 


As indicated earlier, impacts resulting from the construction activities on the air quality and noise levels 


are expected to be Moderate (Section 6.3.1). Consequently, the potential impact is expected to be of 


Moderate significance through all project aspects during construction phase due to the Low 


magnitude, Very Low extent and Low duration.  


 Bedouin Community  


No Bedouin reside in or directly adjacent to the Project site, nor do Bedouin use the Project site for 


hunting, fishing, grazing or any other livelihood-related purposes. The proposed Project is located 


within a fenced and operating facility. In addition, The International Work Group for Indigenous Affairs 


does not identify the Bedouin in Egypt as an indigenous group in their report “The Indigenous World” 


(2018). Therefore, PS7 is not applicable as no Indigenous Peoples have been identified in the Project area. 


The closest community to the Project is the Arab El Amareen Bedouin community, located 14 km of the 


Project site (Section 4.2.3). The findings of a previous recent survey in the Ain Sokhna area showed that 


the Bedouin community is keen to establish a good working relationship with industrial developments 


in the area. There is limited influx of workers during the construction phase. As detailed in Section 


3.5.4, it is estimated that the manpower at construction peak will reach approximately 2,000 workers 


mainly from Egypt, with minimal expat specialists. Given the fact that the majority of the labor force 


during construction will be hired from Egypt (e.g. Suez Canal Region, etc.) and thus are very familiar 


with the cultural norms and customs, the risk of conflict/tension with the Bedouin community is 


expected to be minimal. Additionally, the Bedouin community inhabits an area that is not easy to 


access and as a result, the direct contact between workers and the community is expected to be 


limited. Given the above, it is expected that there will be No Impact on the Bedouin community during 


the construction phase.  


It should be noted that generally the construction of the Project has Positive impacts on the local 


economy (more details in Section 6.3.2.7) and as such, it is expected that the Bedouin community will 


be indirectly positively impacted.  


 Utilities  


The following utilities are potentially impacted during the construction phase and further assessed in 


this section: 


• Water  


• Wastewater 


• Solid waste management facilities  


Water is supplied to Suez by the Potable Water and Sanitation Company which administers the water 


supply network for Suez Governorate. Approximately 134,790,780 m3 of potable water was produced in 


Suez Governorate and 29,906,083 m3/year was consumed (Suez Governorate, 2018), which indicates 


there is excess supply available in the system.  
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During construction, it is not yet known how much water will be required for domestic (potable) and 


construction purposes. 


However, estimating an average potable water consumption rate per person of 150 L/day22 the total 


daily consumption of potable water during the peak construction period is expected to reach up to 


300 m3/day (based on 2,000 workers). This additional consumption represents about 0.1% only from 


the daily excess supply (287,355 m3).  


During the construction phase, liquid waste will be comprised of domestic wastewater; vehicle and 


equipment wash-down water; and surface runoff from the construction area. Domestic wastewater will 


be the only continuous source during construction. Vehicle and equipment wash-down water and 


storm water will be intermittent. Furthermore, hydrotest water can be another source of generating 


wastewater. 


Septic tank(s) will be provided to contain wastewater generated from the construction site. The septic 


tank(s) will be removed regularly by trucks to an authorized wastewater treatment facility for 


appropriate treatment. The site will have a drain system that collects contact water from all site areas. 


In general, the volume of liquid waste to be disposed off-site should be minimized.   


A sanitary wastewater station is available at Ataqa with capacity 56,000 m3/d. Assuming that the 


domestic wastewater generation is 85% of the domestic water consumption (i.e. 255 m3/d), (Mara, D. 


2003), the additional wastewater during the construction phase of the proposed Project represents 


0.45% only from the wastewater treatment plant capacity.  


There is one solid waste landfill and one garbage recycling depot in Suez Governorate. The Project will 


use the Al Naseriah hazardous waste facility in Alexandria. A non-hazardous solid waste landfill is being 


developed in Zone 1 of the Suez industrial area that is designed mainly for construction waste. The 


anticipated date of operations of the new facility is not known. Typical construction waste materials, 


such as cement, plastics, scrap metals, welding rods, empty paint cans, cardboard, scrap wood, and 


tires are expected to generate during the construction phase. All waste materials will be recycled if 


possible or disposed of in an approved facility. Furthermore, hazardous wastes will be returned to 


supplier if possible.  


Given the above, it can be concluded that the impacts on utilities are of Very Low magnitude and 


extent and Low duration and as such are classified as Insignificant during the construction phase.  


 Community Services  


The community services that are potentially impacted during the construction phase due to the 


workers influx are: 


• Housing 


• Health facilities 


• Police 


• Education  


CAPMAS statistics in 2019 indicated that total number of regular buildings for housing purposes in 


Suez governorate is 80,713 (Section 4.2.5.2). Limited number of construction workers will be required 


with a maximum of 2,000 at peak.  


                                                      
22 Safe water, accessed in August 2020 



http://10tooba.org/bedi/en/safe-water/
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It is expected that senior managers and the majority of the construction workers will reside in the 


tourist hotels and villages; and consequently; will have positive impact on the local economy (e.g. the 


tourist hotels). However, in case some of the construction workers are accommodated in Suez 


Governorate, the potential impact on the housing is assessed to be Insignificant.  


There are nine public hospitals in Suez Governorate with a total of 847 beds, and ten private hospitals 


with a total of 217 beds. Furthermore, whenever needed, health facilities in Cairo are used due to its 


close proximity to Ain Sokhna area. A clinic is already established in EHC existing facility that can be 


accessible by the construction workers upon need. However, the health facilities might be used by the 


construction workers in limited cases (e.g. need for surgery). Given the above and the limited number 


of workers during peak construction, the potential impact on the health facilities is considered to be 


Insignificant. 


There are 5 police stations across all districts in Suez. Ain Sokhna is serviced by the Ataqa police station 


and has a security checkpoint. The Project area is also serviced by the police station in El Semad region. 


Police. It should be taken into consideration that the majority of the construction limited workforce will 


be Egyptians and the adequate security checks will be conducted for them before hiring, which will 


reduce the potential of security/unrest risks. As such, it can be concluded that there will be No Impact 


on the police services due to the influx of construction workers.  


During the short-term (approximately three years) construction period, it is highly probable that 


families will not move into the Project area with their spouses who are working on the Project. 


Therefore, the influx of workers will be comprised of solo workers, without their families accompanying 


them and subsequently, there will be No Impact on schools during construction phase. 


 Human Rights 


Human rights are basic rights that allow individuals the freedom to lead a dignified life, free from fear 


or want, and free to express independent beliefs. These rights apply equally and universally in all 


countries (UNEP, 2020).  


The Egyptian law sets the minimum age for regular employment. The constitution defines a child as 


anyone younger than 18. A Ministry of Manpower decree bars children younger than 18 from 44 


specific hazardous occupations, while the law prohibits employment of children younger than 18 from 


work that “puts the health, safety, or morals of the child into danger”. The Ministry of Manpower 


enforces child labor laws in state-owned enterprises and private sector establishments through 


inspections and supervision of facility management. The Egyptian authorities implemented a number 


of social, educational, and poverty reduction programs to reduce children’s vulnerability to exploitive 


labor (U.S Department of State, 2019).  


There are no data available concerning child labor in Suez Governorate; however, given that the 


majority of child labor in Egypt is found in economic sectors (agricultural, services etc.) which are not 


significant in Suez, it is anticipated to be limited, if any.  


Another aspect of human rights that is assessed is the risk of forced labor. This includes any work or 


service that a person does under the threat of a penalty or where they have not entered voluntarily 


into an employment contract. Issues to consider include (UNEP,2020): 


• The use of trafficked labor, where workers are not free to leave their employment and may be 


living in poor conditions, working very long hours and receiving low or no wages 


• Migrant and immigrant workers can have their travel documents held by the employer as a 


condition of work. This takes away their freedom of movement and is a form of bonded labor 



https://www.unepfi.org/humanrightstoolkit/what.php

https://www.state.gov/reports/2019-country-reports-on-human-rights-practices/egypt/

https://www.unepfi.org/humanrightstoolkit/topics.php#forced
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In general; and as stated earlier is Section 3, the majority of the construction workforce will be from 


Suez governate and the recruitment process in general will strictly follow the applicable laws and 


regulations. Furthermore, the below additional measures will be enforced by the EPC contractor as part 


of the Construction Management Plan:  


• Measures to prevent and monitor child labor: 


− The EPC Contractor shall not engage in or support the use of child labor and will request to 


Subcontractors s to do the same, in line with local Laws and Regulations 


− The EPC Contractor will issue and consign to each individual, that wish to enter at site 


premises for work and / or visit purpose, a Personal Site Gate Pass which allow the requester 


to enter from the controlled site access 


− Any request of access for a Child will be rejected by the Contractor and access will be denied; 


furthermore, this request will generate an “Alert Observation” which will be sent to the 


management team in order to proceed with a detailed investigation regarding the 


involvement of Children 


• Measures to prevent forced and compulsory labor at site: 


− The EPC Contractor will not engage, or support, in the use of forced or compulsory Labor as 


defined in ILO Convention 29 and will request Subcontractors to do the same in line with local 


Laws and Regulations 


− The EPC Contractor Country HR or Representative will establish contract with local 


workers/staffs in such a way to meet the local Labor Law’s requirements and will require 


Subcontractors to do the same 


− In no way a person, working for the Project, shall be forced to continue his/her work against 


their willingness 


− The EPC Contractor Site Management will be immediately alerted in case of any forced/ 


compulsory labor detected, for information and proper corrective actions 


• Measures to prevent discrimination: 


− The EPC Contractor will not engage in or support discrimination in hiring, remuneration, 


access to training, national or social origin, caste, birth, religion, disability, gender, marital 


status, or any other condition that could give rise to discrimination 


− The EPC Contractor will not allow any behaviour that is threatening, abusive or exploitative in 


the workplace  


• Measures to enhance working conditions and terms of employment: 


− All workers performing work must have a contract which describes the employment 


relationship 


− The contract must be provided as part of the hiring process and shall describe all policies and 


− Working conditions and worker’s terms of employment must be communicated 


−  Terms of employment refer clearly to remuneration and benefits, deductions, hours of work, 


breaks, rest days, overtime arrangements, overtime compensation, medical insurance, pension, 


and leave for illness, vacation, maternity, or holiday 


As such, it can be concluded that there is No Impact from the proposed Project construction on 


human rights.   
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 Traffic 


Delivery of construction material and equipment to the facility will be by road transport. The 


transportation of material and equipment to the construction sites will cause temporary increase in 


traffic along the roads. Furthermore, the transport of the construction workers from their 


accommodation location to the facility will increase the traffic along the roads. Given that these 


activities will occur through the construction phase even though the impact extends outside the 


project area, thus the impact expected on the traffic conditions is Moderate. 


 Local Economy  


The local economy may be affected during the construction phase of the Project from: 


• utilizing hotels, restaurants, etc. for business services and by the construction team 


•  purchasing tools, equipment, and supplies needed for the construction activities from the local 


market 


•  services and subcontracting local contractors and renting equipment needed for the construction 


activities from local suppliers 


Moreover, during the construction phase, the project will create peak employment opportunities by 


offering approximately 2,000 job opportunities directly in industry and will indirectly offer many 


thousands of employment opportunities. Therefore, it is expected that there will be Positive benefits 


for the local community in terms of employment and income for the local economy. 


Employment prospects will exist for skilled and unskilled labor, administration staff, caterers and 


medical staff. Every attempt will be made to recruit qualified local construction personnel wherever 


practical. Training may also be provided that is necessary for many of the new staff, and new skills and 


techniques will be transferred to the local market. 


 Summary of Environmental Health Areas (EHAs) 


In general, there is a very limited presence of local communities as the Project is located in an 


industrial zone; therefore, the most potentially impacted group is the workforce (Onsite workers). The 


proposed Project will require relatively limited workforce (maximum of 2,000 workers only at peak 


construction) and the duration of the construction phase is 36 months only.  


 


The following are the key health impacts on the onsite workers using the 12 EHAs as per IFC HIA 


guideline (IFC, 2009) and in accordance with IFC PS 4 (IFC (2012) Guidance Note 4 Community Health): 


• EHA 1 to 5: A range of infectious diseases (e.g.: dengue, HIV, hepatitis C, STIs, influenza, rabies, etc.) 


are present and create a problem in Egypt (Section 4.3). All of these should be considered health 


hazards for the workers at the Project due to, or as a result of, contact or infection with 


communicable diseases prevalent in the area. Workers may also be exposed to communicable 


diseases in the workplace or in living accommodation areas. If a single worker arrives on-site with 


any infectious diseases, then he/she can transmit the disease to a large group within the workforce 


and could finally pose a threat to the Project itself. More details on the mitigation measures and 


management commitments in this regard can be found in Section 7, Section 9 and Appendix 10 
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• EHA 3: Snakes and scorpions: The greater area where the project is located is characterized by the 


presence of venomous snakes and scorpions, especially in areas not built up, i.e. clear land. In 


general, from a safety aspect, it is important to train workers about the risk of exposure to 


venomous snakes and scorpions and how to prevent and protect them from snakebites, and what 


they should do if they are bitten. PPE should also be used. Finally, the medical facilities onsite 


should have provision of snake and scorpion antivenom available 


• EHA 7: The construction activities could also lead to accidents and injuries (e.g. traffic-related 


accidents during material transport, spills and releases). These are inherent risks of these types of 


projects and each contractor and subcontractor should develop an Occupational Health and Safety 


Management Plan (OHSMP). The OHSMP will further ensure that any possible related injury can be 


dealt with by the medical facilities. Considering that road traffic crashes are among the leading 


causes of unintentional injuries in Egypt, the OHSMP will also ensure that emergency response is 


available and coordinated with the transport management plan. For further details on impact 


assessment of accidental events including traffic-related accidents, please refer to Section 6.5. 


Mitigation measures can be found in Section 7 and Section 9 as well as Appendix 10 


• EHA 7 and 8: The traditional health and safety risks of the construction phase for the potentially 


affected VR should be determined at any early stage of the project development. The risks 


identified need to be included in the risk register of the project and appropriate health surveillance 


should be adopted. Example could be radiation from non-destructive testing (NDT) as used in 


petrochemical industry for pipe weld testing and pipe integrity testing. The chemicals used in 


commissioning and operations activities should be assessed, known skin and respiratory irritants 


and sensitizers, as well as carcinogens should be identified. It is important for all employees to have 


a valid fitness-to-work medical assessment prior to commencement of employment and risk-based 


periodic examinations. More details on the proposed mitigation measures and management 


commitments in this regard can be found in Section 7, Section 9 and Appendix 10 


• EHA 11: It is expected that all workers will receive emergency and medical support by the Project 


employer. In general, the level of care provided to the workers has to be properly tailored to the 


Project. If there were health services that cannot be provided within the Project medical facilities 


(i.e. for specialist or emergency service), then the workers could potentially create a burden on local 


health services (more details on the availability of the health services can be found in Section 4.3 . 


Proper planning at the construction phase initiation will protect and promote the health of the 


onsite workers and ensure that no burden is created on the local health services. More details on 


the assessment of the potential burden on health services can be found in Section 6.3.2.4 


• EHA 6 (food- and nutrition-related issues) and EHA 10 (cultural health practices) are not considered 


to be impacted at this point in time as the Project is located in an industrial zone and the size of the 


local community is limited, if any. To notice that considerations about nutrition intended as risk 


factor for NCDs are included in the broader analysis of EHA 12 NCD 


• EHA 9 and 12: Mental health and well-being is a key issue for consideration. While the national and 


international requirements and standards have been identified in Section 4.3.12, the magnitude of 


the problem in Egypt is relevant and the living conditions during construction phase can exacerbate 


underling problems. The welfare program, if any, should address this issue and should involve the 


medical team in its further development 


• EHA 12: NCDs, such as diabetes, hypertension, and cardiovascular conditions, are expected to be 


the largest health burden for the workers, both in terms of morbidity and mortality (more details on 


the baseline conditions can be found in Section 4.3). A robust health promotion program should be 


adopted and be supported by surveillance. The program should incorporate both a population 


approach with a focus on health promotion interventions and design of the environment to reduce 


risks (reduce morbidity), and also an individual-based screening of high-risk individuals and 


managing of their conditions (reduce mortality and disability)
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Table 85  Potential impacts during construction phase (before mitigation) 


Aspect  VR Impact VR 


category  


Magnitude  Extent  Duration  Significance  


Environmental impacts 


Site Preparation  


Air Reduction in air quality  Medium  M L VL Moderate 


Noise Increased noise levels Medium  M L VL Moderate 


Soil  Increased potential for soil erosion and deposition by wind Low M L VL Minor 


Flora and fauna (other than avifauna) Disturbance and avoidance of the area  Low  VL VL VL Insignificant 


Avifauna  Disturbance and avoidance of the area  Medium  VL VL VL Insignificant 


Installation of the main process units and support systems (e.g. pipelines 


laying, paving internal roads, groundwater wells installation, major units 


installation, etc.) 


Air Reduction in air quality Medium  M L L Moderate 


Global Climate GHGs emissions and contribution to global warming  High  VL VL VL Minor  


Noise Increased noise levels Medium  M L L Moderate 


Soil  Increased potential for soil erosion and deposition by wind Low M L L Minor 


Flora and fauna (other than avifauna) Disturbance and avoidance of the area  Low  VL VL L Insignificant 


Avifauna  Disturbance and avoidance of the area Medium  VL VL L Minor 


Socioeconomic and health impacts 


Staffing  
Population (Members of the local community) Employment opportunities  High  Positive Impact 


Population (Onsite workers) Employment opportunities and adoption of Project HSE  High  Positive Impact 


Subcontracting; purchasing/renting tools and equipment; and services 


Population (Members of the local community) Economic activities and source of income  High Positive Impact 


Tourism and recreational resorts Economic activities and source of income High Positive Impact 


Local Economy  Economic activities and source of income High Positive Impact 


Construction activities  


Population (Members of the local community) Nuisance to population High  L VL L Moderate 


Population (Onsite workers) Nuisance to population High  L VL L Moderate 


Tourism and recreational resorts Nuisance to resorts residents  High L VL L Moderate 


Bedouin community  High  No Impact 


Utilities  Additional pressure on the existing utilities capacities  Medium  VL VL L  Insignificant 


Community services (Housing and hospitals) Additional pressure on the available services   Medium  VL VL L Insignificant  


Community services (Police and schools)  Medium No Impact 


Human rights  High  No Impact 


Traffic Increased traffic on the roads  Medium  M L L Moderate 
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 Operation Phase 


The operation phase includes the Ammonia Production Unit start-up and normal operation of the 


facility. The potentially affected VRs include: air, noise, population. More details are presented below.  


6.4.1 Environmental Impacts Assessment  


 Air 


Air quality can be potentially reduced by gaseous emissions from operation of the proposed Project as 


well as the products and raw material transportation. Air pollutants due to use of vehicles and trucks 


typically include gaseous emissions such as SOx, NOx, CO, PM10 and HC. 


Furthermore, the operation of the proposed Project will result into emissions to the air. The emission 


rates of the Contaminants of Potential Concern (COPC) during the normal operation of the proposed 


Project are listed in Table 30. Given the nature of the Project, the COPC are: 


• NO2  


• NH3  


• PM2.5 


To better understand the potential impacts on air quality derived from the emissions from the normal 


operations of the Ammonia Production Unit, a steady-state air dispersion model, namely AERMOD was 


performed. The full air dispersion model report is attached in Appendix 9.  


The key objectives of the model are to assess the potential air quality impacts derived from normal, 


planned operational conditions of the EHC facility before and after the proposed modification/addition 


of the Ammonia Production Unit and also assess the potential cumulative air quality impact (Figure 13). 


Table 86 and Table 87 shows a summary of the air model results.  


Table 86 Maximum Ground Level Concentrations (GLC) 


Pollutant 
Average 


Time 


Maximum Modelled GLC (µg/m3) Air Quality Standards (µg/m3) 


 Existing units 


only 


 Existing units + 


Ammonia Unit 
Egypt WHO 


NO2 


1-hr 92 94 300 200 


24-hr 45 56 150 - 


Annual 8 10 60 40 


NH3 24-hr 1.9 1.9 120 - 


PM2.5 
24-hr 53 56 80 75 (IT-1) 


Annual 11 11 50 35 (IT-1) 
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Table 87 Cumulative concentrations at the EHC facility boundaries  


COPC 
Average 


Time 


Ground Level Concentration 


(µg/m3) 


Location 


AA1 AA2 AA3 


NO2 


1 hr 


Maximum modelled 33.8 41.3 42.4 


Background 14.7 16.0 13.9 


Cumulative 48.5 57.3 56.3 


Egyptian Standard 300 


WHO Standard 200 


24 hr 


Maximum modelled 9.7 14.6 14.3 


Background 5.8 7.8 6.2 


Cumulative 15.5 22.4 20.5 


Egyptian Standard 150 


Project Contribution to Cumulative 62% 65% 70% 


PM2.5 24 hr 


Maximum modelled 5.8 14.5 17.4 


Background 12 18 11 


Cumulative 17.8 32.5 28.4 


Egyptian Standard 80 


WHO Standard (IT-1) 75 


It should be noted that NH3 is excluded from the cumulative assessment due to the negligible levels of 


this pollutant monitored during the campaign (below detection limit of 1 µg/m3). 


In general, the results of the model indicated that the maximum GLC are in compliance with the 


applicable national and international limits. Similar remark is made for the cumulative concentrations 


as they are in compliance with the applicable national and international limits. Consequently, the 


potential impact magnitude is estimated to be Low during the normal operation of the Project.  


The maximum modelled GLCs of pollutants are encountered within the EHC Facility boundaries or at 


very close distances (less than 500 meters from emission sources), rapidly decreasing at farther 


distances (Figure 61), resulting in much lower impacts on the nearest inhabited areas and as such the 


extent of the potential impact during the normal operation of the Project is assessed to be Low.  


On the other hand, the duration of the impact is expected to be High. Consequently, the potential 


impact of the normal operation on air is assessed to be of Moderate significance.  


As for the start-up phase, the magnitude of the impact on air is expected to be slightly higher 


(Moderate); while the extent is expected to be the same as normal operation case (Low) and with a 


very short duration (Very Low). The overall significance in the case of start-up is Moderate.  
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Figure 61 Air model results example 
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 Global Climate 


The greenhouse gases (GHGs) which contribute to climate change through global warming include the 


seven gases listed in the Kyoto Protocol, namely: carbon dioxide (CO2); methane (CH4); nitrous oxide 


(N2O); hydrofluorocarbons (HFCs); perfluorocarbons (PFCs); sulphur hexafluoride (SF6); and nitrogen 


trifluoride (NF3). The GHGs relevant for the present Ammonia Production Unit project are: 


• CO2  


• CH4  


• SF6 


The GHG emissions quantification process typically converts all GHG emissions into tons of carbon 


dioxide called CO2e (equivalent) using Global Warming Potentials (GWP) included in IPCC Fifth 


Assessment Report, 2014 (AR5) from the GHG Protocol, 2018 (Table 88). 


Table 88 IPCC Global Warming Potential (GWP) factors 


Gas 
Global warming potential 


(100-year time horizon) 


Carbon Dioxide (CO2) 1 


Methane (CH4) 28 


Sulfur hexafluoride (SF6) 23,500 


These values show that CO2 is the least potent greenhouse gas from this list, all others having a more 


powerful global warming potential, by the indicated factor.  


While CO2 emissions can be estimated quite accurately based on available process information or from 


typical emission factors for the industry, emission estimations for CH4 and SF6 are a lot more difficult 


since emission factors available in literature are greatly uncertain or not available at all. Direct 


emissions for each of the three GHGs relevant for the Project are discussed and their impact is 


assessed in the following sections.  


CO2 Emissions 


The processes that affect CO2 emissions associated with ammonia production are: 


• carbon monoxide shift at two temperatures using catalysts for conversion to carbon dioxide 


• carbon dioxide absorption by a scrubber solution of activated amine (aMDEA) (OASE package) 


• methanation of residual CO2 to methane with nickel catalysts to purify the synthesis gas 


The primary release of CO2 at plants using the natural gas catalytic steam reforming process occurs 


during regeneration of the CO2 scrubbing solution; less emissions are released from condensate 


stripping. In the case of the new Ammonia Production Unit, the worst case is assumed in which all CO2 


from the amine solution regeneration is vented to the atmosphere directly from the OASE package at 


the Ammonia Production Unit. 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 181 


Rev A: 00-EN-Rep-01  


 


 


Cooling the synthesis gas after low temperature shift conversion forms a condensate containing small 


quantities of CO2 and other process impurities. The condensate is stripped by steam, whereby the 


components may be vented to the atmosphere, but are normally recycled to the process together with 


the process stream. 


The IPCC Guidelines for National Greenhouse Gas Inventories (2006) is built on the assumption that all 


carbon contained in the feedstock used for ammonia production is emitted to the air in the form of 


CO2. If plant-level information is not available, it is good practice to use default factors in Table 89. 


These default values often represent midpoint or mean values of data sets (as determined by expert 


analysis).  


Table 89 CO2 generated from Ammonia production  


Production Process 


Natural Gas Requirement 


for Ammonia Production 


(GJ (NCV)/ton of 


Ammonia) 


Carbon Content Factor 


(CCF) of Fuel 


kg/GJ 


CO2 Emission 


Factor 


(tons CO2 


/ton NH3) 


Modern plants – Europe 


Conventional reforming – 


natural gas 


30.2 (± 6%) 15.3 1.694 


From 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Chapter 3 Chemical Industry, Tab. 3.1 


NCV: net calorific value 


The CO2 emissions from the project can be estimated based on the available consumption of Natural 


Gas in Section 3, i.e. 34,474 kg/h.  


For the CH4 content of 98.23 % (mol) of Natural Gas, the total consumption of pure CH4 for 


combustion and process is 33,864 kg/h.  


The density of CH4 for the calculation is23 0.716 kg/Nm3. 


Assuming that all carbon from this amount of CH4 is converted to CO2, the total CO2 emission is 93.126 


t/h. Given the Ammonia production of 1320 MTPD, or 55 t/h, the CO2 emission factor for the present 


project is 1.6932 tons CO2/ton Ammonia produced.  


This is very close to the default emission factor of 1.694 tons CO2/ton NH3 indicated by IPCC for 


modern ammonia production plants in Europe based on the same process (Table 89).  


Countries’ GHG emissions need to be reported on a yearly basis. Yearly emissions for this specific 


project can be estimated based on the hourly emission factor above and the total duration of 


continuous operation of the Ammonia Production Unit within a year.  


Assuming that the production will be 24/7 throughout the entire year (365 days), the total CO2 


emissions during one year of continuous operation would be 93.126*24*365 = 815,784 tons/yr. 


                                                      
23 EIB Project Carbon Footprint Methodologies. Methodologies for the Assessment of Project GHG Emissions and Emission 


Variations, July 2020 
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CH4 Emissions 


Methane is released in the form of fugitive emissions from natural gas transmission (compression, 


venting) and from distribution through pipelines. The emission factors for fugitive methane emissions 


are included in Table 4.2.424 of 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 


2 (Energy) Chapter 4 Fugitive Emissions (Table 90). The very large uncertainty of these emission factors 


should be noted; this uncertainty is carried over in emission rates calculated based on these factors. 


Table 90 IPCC Emission factors for fugitive CH4 emissions 


Category 


Emission Source 


IPCC Code 


Emission factors 


(Gg/106 m3 of gas = 


kg/m3) 


Uncertainty of 


emission factors (% 


from value) 


Gas Transmission 


Fugitives from 


centrifugal 


compressors 


1.B.2.b.iii.4 6.60E-05 +/-100 


Gas Transmission Venting 1.B.2.b.i 4.40E-05 +/-75 


Gas Distribution All 1.B.2.b.iii.5 1.10E-03 -20/+500 


The feed gas flow at the EHC Ammonia plant is 34,474 kg/h, which, based on the NG specifications in 


Table 28 (NG density of 0.729 kg/m3), is equivalent to 46,592 m3/h of pure CH4. Emissions from NG 


compression have been estimated for the feed gas centrifugal compressor 102-J25, having a maximum 


flow of 3,639 m3 NG/h. The emission rates obtained based on the emission factors in Table 90 are 


included in Table 91. The global warming potential for CH4 for the equivalent CO2 emissions 


calculation is 28 (Table 88). 


Table 91 Emission rates from NG compression, venting and distribution, based on the IPCC emission factors 


Category Emission Source 
Emission 


rates (g/s) 


Emission rates 


CH4 (kg/h) 


Emission rates 


CO2e (kg/h)  


Emission rates 


CO2e 


(tons/year) 


(continuous 


operation) 


Gas Transmission 


Fugitives from 


centrifugal 


compressors 


0.0667 0.2402 6.7249 


59 


Gas Transmission Venting 0.0445 0.1601 4.4832 39.3 


Gas Distribution All 14.712 53 1,483 13E06 


TOTAL 13 E06 


Based on these results, the estimated CO2e emissions of CH4 from NG compression (centrifugal 


compressor) and venting are about 11 kg/h, i.e. 0. 012% of the direct CO2 emissions from the 


Ammonia production process. However, calculated fugitive methane emissions from NG distribution, 


expressed as CO2e, are about 16 times higher than direct CO2 emissions from the process.  


                                                      
24 These are values for developed countries; it is deemed they are applicable to this new EHC Ammonia Production Unit in Egypt, 


since it was demonstrated that CO2 emissions based on the NG consumption rate at this facility are the same as default 


emissions from Ammonia production plants in Europe using the same process. 
25 Reference: EHC Sized Equipment List Rev. 3, April 2020, EHC 
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The CO2e emission rates in Table 81 add to the direct CO2 emissions of 93.126 t/h (815,784 tons/year) 


calculated above. It should be noted that the total absolute emission rates (sum from transmission and 


distribution) should be interpreted with care due to the great uncertainty of emission factors for CH4 


distribution. 


SF6 Emissions 


Several switches and circuit breakers at the planned facility will be SF6 - insulated. In 1997, the Kyoto 


Protocol (Global Warming Treaty) listed SF6 as one of the six greenhouse gases that should be 


controlled by reducing emission or eliminating use. SF6 gas has the highest global warming potential, 


23,500 times that of CO2; in other words, 1kg of SF6 vented into the atmosphere corresponds to 23.5 


tons of CO2. It is also very persistent in the atmosphere, with a lifetime of 3,200 years.  


The SF6 gas systems will comprise several sealed gas compartments and are designed to avoid in as 


much as possible SF6 leaks during normal operation. The SF6 amount contained in these pieces of 


equipment is not specified.  


Even during normal operation, SF6 emissions can’t be completely ruled out. Studies on SF6 from circuit 


breakers in the U.S. report SF6 losses in the range of 0.5 – 2 % per year; given the operating conditions 


at Ain Sokhna (hot, desert climate), routine SF6 losses are expected rather at the higher limit of this 


range; from experience, during the entire lifetime of the facility (25 years) this may amount to tens or 


hundreds of kilograms of SF6 losses, depending on the actual amounts in use at the site. For some 


types of equipment, SF6 losses during routine operation must be compensated by refilling from 


pressure containers. Potential sources of SF6 emissions occur from: 1) losses through poor gas 


handling practices during equipment installation and maintenance; and 2) leakage from SF6-containing 


equipment.  


The operation and maintenance of SF6 gas carts which are used to remove, store, clean, and re-fill SF6 


gas to high-voltage equipment are a major source of handling-related losses. Equipment leakage, on 


the other hand, is the result of the deterioration of SF6-containing equipment fittings and materials 


with time and use through chemical, hardening, and corrosion effects. 


Impacts Evaluation 


According to EDGAR GHG emissions database of the European Commission (Section 4.1.3), Egypt’s CO2 


emissions in 2018 were 250,658 Mt. Based on the above, the estimated annual CO2 emissions resulting 


from the Ammonia Production Unit operation is approximately 815,784 tons. This value represents 


almost 0% of Egypt’s total CO2 emissions.  


Similarly, for CH4 emissions, the reported emissions from Egypt for 2015 (last year reported) is 


2,530.655 kilotons (2,530.655x103 tons). The annual CH4 emissions of the proposed Ammonia 


Production Unit operations is about 468 tons. This value is about 0.018% of Egypt’s total CH4 


emissions. 


Consequently, the magnitude of the potential impact is classified as Very Low. However, due to the 


duration of the operation phase that is estimated to be 25 years and the high sensitivity of the 


potentially affected VR, the impact is considered of Moderate significance during the operation phase. 


On the other hand, and due to the limited duration of the start-up, the impact is expected to be of 


Minor significance during the start-up activities.  
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 Noise 


Elevated noise levels are typically associated with start-up and testing phase of the industrial facilities. 


Furthermore, it is expected that the facility will generate noise emissions during the operation phase. 


The Project will be implemented in an industrial area with neighboring facilities already in operation.  


A noise modelling assessment was conducted to predict and evaluate the Sound Pressure Levels (SPLs) 


expected during the operational phase (routine conditions) of the new Ammonia Production Unit and 


the SPLs anticipated from the combined facilities of the current EHC Nitric Acid & Ammonium Nitrate 


and new Ammonia Production Unit. The SoundPLAN software (SoundPLAN LLC, Braunstein + Berndt 


GmbH) is industry-standard noise prediction software used to calculate sound pressure levels and to 


generate noise maps. The full noise modelling report is provided in Appendix 8. 


The maximum SPLs are predicted near the west boundary, near the Primary Reformer (101-B), the 


Combustion Air Preheater (101-BC), and the Induced Draft Fan (101-BJ). In general, the model 


predictions at the EHC site boundaries comply with the noise limits for industrial areas defined by the 


Egyptian regulation and the IFC Guidelines (70 dB(A)) as shown in Figure 62.  


The cumulative SPLs, calculated by combining the modelled sound contributions based on sources in 


the EHC facilities (existing and new) with the levels measured at receptor locations during the 


monitoring campaign (Figure 19), will not exceed the applicable standards for industrial areas as 


indicated in Table 92 and Table 93. 


Table 92 Calculated cumulative noise levels at monitoring locations – EHC facility boundaries (1-hour) 


Monitoring 


Location 
Period 


Measured 


Background 


SPL, dB(A) 


Predicted SPL from 


Project, dB(A) 


Cumulative SPL, 


dB(A) 
Limit (Law 


4/1994) 
Limit (IFC) 


New New+Existing New New+Existing 


P1 
Day 49.6 


57.1 59.1 
57.8 59.6 


70 70 
Night 48.8 57.7 59.5 


P2 
Day 51.0 


58.9 60.2 
59.6 60.7 


70 70 
Night 45.6 59.1 60.3 


P3 
Day 49.2 


61.8 62.9 
62.0 63.1 


70 70 
Night 45.5 61.9 63.0 


P4 
Day 50.7 


63.0 64.6 
63.2 64.8 


70 70 
Night 48.9 63.2 64.7 


P5 
Day 51.7 


59.6 60.0 
60.3 60.6 


70 70 
Night 40.0 59.6 60.0 


P6 
Day 47.5 


56.3 56.4 
56.8 56.9 


70 70 
Night 34.6 56.3 56.4 


P7 
Day 45.6 


65.1 65.1 
65.1 65.1 


70 70 
Night 36.2 65.1 65.1 


P8 
Day 46.0 


65.3 65.3 
65.4 65.4 


70 70 
Night 41.7 65.3 65.3 
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Table 93 Calculated cumulative noise levels at monitoring locations – EHC facility boundaries (15-min) 


Monitoring 


Location 
Period 


Measured 


Background 


SPL, dB(A) 


Predicted SPL from 


Project, dB(A) 


Cumulative SPL, 


dB(A) 
Limit (Law 


4/1994) 
Limit (IFC) 


New New+Existing New New+Existing 


N1 Day 60.3(1) 54.6 66.3 61.3 67.3 70 70 


N2 Day 44.5 51.6 59.8 52.4 59.9 70 70 


N3 Day 40.9 47.2 52.0 48.1 52.3 70 70 


N4 Day 43.1 51.2 61.3 51.8 61.4 70 70 


N5 Day 40.6 54.3 55.8 54.5 55.9 70 70 


N6 Day 39.7 59.7 59.8 59.7 59.8 70 70 


N7 Day 47.2 46.7 53.5 50.0 54.4 70 70 


N8 Day 48.0 48.4 53.7 51.2 54.7 70 70 


N9 Day 52.5 46.9 50.9 53.6 54.8 70 70 


Based on the results above, the potential impacts resulting from the normal operations on the noise 


levels is assessed to be of Very Low magnitude, Low extent and High duration. Given the Medium 


sensitivity of the potentially affected VR, the impact significance is Minor. 


During the start-up phase, the impacts on the noise levels is assessed to be of higher magnitude 


compared to the normal operation and as such is classified as Low. On the other hand, the extent of 


the potential impact can be assumed to be the same (Low); whereas, the duration is classified as Very 


Low. Consequently, the overall impact significance in the case of start-up is Minor.   
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Figure 62 Predicted noise levels due to the existing units and the new Ammonia Production Unit 
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 Groundwater 


Groundwater quality might be affected by the spells or leaks that might take place during the non-


routine events/accidents during the operation phase, if any. Details on the potential impacts on 


groundwater quality due to these non-routine events/accidents are presented in the relevant section 


(Section 6.5). On the other hand, the Project relies mainly on groundwater as a key source of water 


(Section 3). A previous hydro-geophysical investigation has been carried out for EHC project and 


indicated that the aquifer is rich and has the potential to be used as a main source of process water21. 


In general, continuous pumping of groundwater might affect the characteristics of the aquifer directly 


by lowering the water level in the aquifer and indirectly by increasing sea water intrusion into the 


aquifer thus increasing the groundwater salinity on the long term. Further investigation of the 


groundwater sustainability as a water resource can be done at a later stage of the Project 


development. Hence, the impact on groundwater sustainability was not assessed any further. 


 Flora and Fauna 


Flora and fauna surrounding the Project site, if present, may be affected during the operation phase of 


the facility. Impacts could result from the start-up and operation activities. The main impact will result 


from noise levels and air emissions. Noise levels might disturb the fauna, if present, in the vicinity of 


the proposed Project. Air emissions might also disturb fauna and damage flora in vicinity of the 


Project. However, most flora have defense mechanisms against periodic exposure to air pollutants. 


They have protection against short duration, high exposure to air pollutants. In general, no significant 


habitat loss is expected to occur as the facility site is located within an area which is designated as an 


industrial zone that already has a low biodiversity value as previously illustrated (Section 4.1.9). In 


general, the potential impacts on the flora and fauna during the operation of the proposed Project is 


expected to be of Very Low magnitude, Very Low extent and High duration. Given the medium 


sensitivity of the avifauna, the impact significance during the operation phase is expected to be Minor; 


whereas, for the rest of the flora and fauna, a low sensitivity VR, the impact is Insignificant.  


During the start-up activities, the magnitude of the potential impacts on flora and fauna is expected to 


be Low; whereas, the extent and duration are expected to be Very Low. Consequently, the significance 


of the impacts is assessed to be Insignificant on the flora and fauna, including avifauna.  


6.4.2 Social and Health Impacts Assessment 


 Population 


Emissions and increased noise from machines and equipment during the Project operation will occur; 


furthermore, incidental noise may occur from warning or drill alarms, and fog horns etc. This may 


cause nuisance and disturbance to both the onsite workers as well as public (nearby population), if any. 


The identified COPC during the operation phase are PM2.5, NO2 and NH3. Details on the potential 


health effects of PM2.5 are presented earlier in Section 6.4.2.1. There are many species of nitrogen 


oxides; however, human health assessment focuses chiefly on nitrogen dioxide (NO2). Nitrogen dioxide 


exists in the environment as a gas, and therefore in most instances’ inhalation is the only relevant route 


of human exposure. The toxicological effects of NO2 are well studied and primarily associated with the 


respiratory system. Nitrogen dioxide is an irritant gas, which at high concentrations causes 


inflammation of the airways. When nitrogen is released during fuel combustion it combines with 


oxygen atoms to create nitric oxide (NO). This further combines with oxygen to create nitrogen dioxide 


(NO2). Nitric oxide is not considered to be hazardous to health at typical ambient concentrations, but 


nitrogen dioxide can be. Nitrogen dioxide and nitric oxide are referred to together as oxides of 


nitrogen (NOx).  
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NOx gases react to form smog and acid rain as well as being central to the formation of fine particles 


(PM) and ground level ozone, both of which are associated with adverse health effects. NOx mainly 


impacts on respiratory conditions causing inflammation of the airways at high levels. Long term 


exposure can decrease lung function, increase the risk of respiratory conditions and increases the 


response to allergens.  


Ammonia though a very important to plant, animal, and human life can also cause health effects in 


humans. Ammonia has a very strong odor that is irritating and can be smelt when it is in the air at a 


level higher than 5 ppm. Therefore, a person will probably smell ammonia before he/she is exposed to 


a concentration that may be harmful. Levels of ammonia in air that cause serious effects in people are 


much higher than levels a person would normally be exposed to at home or work. However, low levels 


of ammonia may harm some people with asthma and other sensitive individuals. Ammonia is a 


corrosive substance and the main toxic effects are restricted to the sites of direct contact with 


ammonia (i.e., skin, eyes, respiratory tract, mouth, and digestive tract).  


If the skin comes in contact with concentrated ammonia, skin, eyes, throat, or lungs may be severely 


burned. These burns might be serious enough to cause permanent blindness, lung disease, or death. 


Ammonia has not been classified for carcinogenic effects by EPA, the Department of Health and 


Human Services (DHHS), or the International Agency for Research on Cancer (IARC) (ATSDR, 2004). 


It is worth mentioning that the Project is located at a designated industrial area (Industrial Zone 9); and 


there are no permanent residential settlements in the vicinity of the Project area. Furthermore, the 


results of the air dispersion model (detailed in Appendix 9) indicated that the identified COPC 


cumulative concentrations in the immediate vicinity of the proposed Project are below the applicable 


national and international limits as further detailed in Section 6.4.1.1. 


Similar remark is reported by the noise model report (detailed in Appendix 8) which indicated that the 


cumulative noise levels at the EHC facility boundaries are compliant with the applicable national and 


international limits. It should be noted that the potential impacts on population resulting from noise 


levels have been previously detailed in Section 6.3.2.1. 


Given the above, the potential impacts on the population during the operation activities is classified of 


Very Low magnitude; furthermore, the impact is expected to be localized and hence classified as Low. 


In general, the impact of the operational activities on the High sensitivity VR (population) is classified 


as Moderate due to the High duration.  


During the start-up activities, the potential impacts are classified of Low magnitude and extent. 


However, the duration will be Very Low. Consequently, the potential impacts will be of Moderate 


significance.  


It should be noted that on the other hand a Positive impact is expected on the potentially affected VR 


due to the staffing and creating new job opportunities.  


 Tourism and Recreational Resorts  


The nearest tourist village is located at distances of approximately 1,300 m east of the proposed 


Ammonia Production Unit location as can be seen in Figure 63 below. 
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Figure 63 Distance between EHC facility and the nearest tourist village  


During the normal operations, the air dispersion and noise propagation models (Appendix 9 and 


Appendix 8, respectively) were used to predict air quality and noise levels at the nearby tourist villages. 


The air dispersion model indicated that the COPC concentrations predicted in proximity to the tourist 


villages (Figure 13) due to the operation of the Project will be in compliance with the applicable 


national and international ambient air limits as presented in Table 94. More details on the impact of 


the operation of the facility on the air quality at the touristic village are presented in Appendix 9. 


Table 94 Ground level cumulative concentrations at tourist areas 


COPC 
Average 


Time 


Ground Level Concentration 


(µg/m3) 


Location 


AA4 AA5 AA6 


NO2 


1 hr 


Maximum modelled 23.5 34.4 16.9 


Background 173.0 59.5 88.9 


Cumulative 196.5 93.9 105.8 


Egyptian Standard 300 


WHO Standard 200 


24 hr 


Project Contribution to Cumulative 12% 37% 16% 


Maximum modelled 6.3 10.1 2.5 


Background 50.0 25.2 31.7 


Cumulative 56.3 35.3 34.2 
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COPC 
Average 


Time 


Ground Level Concentration 


(µg/m3) 


Location 


AA4 AA5 AA6 


Egyptian Standard 150 


Project Contribution to Cumulative 11% 29% 7% 


PM2.5 24 hr 


Maximum modelled 4.2 8.2 2.5 


Background 11 12 12 


Cumulative 15.2 20.2 14.5 


Egyptian Standard 80 


WHO Standard (IT-1) 75 


Project Contribution to Cumulative 27% 41% 17% 


As for the noise model results in the proximately to the tourist village, the calculated cumulative noise 


levels at monitoring locations (P9 to P12 shown on Figure 20) were compared with the Maximum 


Permissible Limits for Noise Intensity defined by Egyptian regulation (Law 4/1994) for the 


corresponding type of area as shown in Table 95. The cumulative noise levels at these locations are 


compliant with the applicable local limits.  


Table 95 Calculated cumulative noise levels at monitoring locations –tourist village 


Monitoring 


Location 
Period 


Measured 


Background 


SPL, dB(A) 


Predicted SPL from 


Project, dB(A) 


Cumulative SPL, 


dB(A) 
Limit (Law 


4/1994) 
Limit (IFC) 


New New+Existing New New+Existing 


P9 
Day 56.1 


41.6 47.1 
56.3 56.6 70 55(1) 


Night 50.3 50.8 52.0 60 45(1) 


P10 
Day 56.9 


42.1 46.1 
57.0 57.2 70 55(1) 


Night 54.6 54.8 55.2 60 45(1) 


P11 
Day 47.3 


22.6 26.5 
47.3 47.3 65 55(1) 


Night 45.8 45.8 45.9 55 45(1) 


P12 
Day 54.1 


31.8 36.1 
54.1 54.2 65 55(1) 


Night 51.7 51.7 51.8 55 45(1) 


(1) Noise levels in residential areas should not exceed 55 dB(A) during the daytime and 45 dB(A) at night or result in an 


increase in background levels by more than 3 dB. 


The IFC guidelines specify that noise levels in residential areas should not exceed 55 dB(A) during the 


daytime and 45 dB(A) during the night-time or result in an increase in background levels by more than 


3 dB (A). The modelled noise map due to the combined operations of the existing and new EHC 


facilities shows that the 45 dB(A) isophone extends some metres beyond the tourist area entrance and 


close to the highway. At these areas, the majority of the measured baseline SPLs were above the IFC 


guidelines; however, the calculated contributions of the existing and new EHC facilities will be less than 


1 dB(A) above the measured baseline levels, i.e., the noise impacts from the Project would be 


negligible and consequently compliant with the IFC guidelines. On the other hand, the reminder points 


at the tourist area are in compliance with the national limits. In general, the project contribution inside 


the tourist areas would be very close to 0 dB(A). 


Given the above, it can be concluded that the potential impacts from the normal operation of the 


proposed Project is of Very Low magnitude and High duration. Given the high sensitivity of the 


potentially affected VR, the impact is of Minor significance.  


Furthermore, the impact during the start-up is expected to be of Very Low magnitude, extent and 


duration and as such is of Minor significance.  
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 Bedouin Community  


During the operation phase, there will be very limited number of new hires needed (only 80-100 


persons). The majority of them, if not all, will be Egyptians and thus are very familiar with the cultural 


norms and customs. Consequently, the risk of conflict/tension with the Bedouin community is expected 


to be minimal. Additionally; and as indicated earlier in Section 6.3.2.2, the Bedouin community inhabits 


an area that is not easy to access and as a result, the direct contact between workers and the 


community is expected to be limited. Given the above, it is expected that there will be No Impact on 


the Bedouin community during the operation phase.  


 Utilities  


As detailed in Section 3.7 and Section 3.8, the Project will be self-sufficient in terms of utilities (e.g. 


water). Furthermore, the proposed Project will implement the ZLD for its wastewater and will not 


discharge any of its effluents to the sewer network and thus not adding pressure on the existing 


infrastructure. As for the solid wastes, and similar to the construction phase, reuse and recycling of the 


generating wastes will be the preferred option, as far as practical. It should be noted that the lifetime 


of the catalysts used in the process is a minimum of 2 years and can go up to 12 years. The majority of 


the spent catalysts will be recycled, as far as practical. As such, there will be No impact on the utilities 


during the operation phase.  


 Community Services 


The following community services are assessed in this section: 


•  Housing 


• Health facilities 


• Police 


• Education 


The influx of workers during the operation phase will be very limited, 80-100 new hires and they are 


assumed to be resident in Suez throughout the Project life time (approximately 25 years). However, 


this number of workers is about 0.13% of the total population of Ataqa district (74,142 persons as 


indicated in Section 4.2.3), where the proposed Project is located, and about 5% only of the peak 


construction labor force. It should be noted that the impacts on the community services during 


construction phase is generally estimated to be Insignificant.  


Given the above, it can be concluded that there are No Impact on the community services during the 


operation phase of the proposed Project.  


 Human Rights 


As previously mentioned for the construction phase (Section 6.3.2.5), there are no data available 


concerning child labor in Suez Governorate; however, given that the majority of child labor in Egypt is 


found in economic sectors (agricultural, services etc.) which are not significant in Suez, it is anticipated 


to be limited, if any.  


Furthermore; and similar to the construction phase, the required workforce for the operation phase will 


be of Egyptian citizens. EHC has a robust recruiting process that strictly follows the applicable laws and 


regulations. The same preventative measures outlined in Section 6.3.2.5 will be implemented during 


the operation phase by EHC and will be extended to its suppliers and vendors. As such, it can be 


concluded that the operation of the proposed Project has No Impact on human rights. 
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 Traffic 


During the operation phase, increase in the road traffic is expected due to the transportation of the 


operation phase workforce from and to the site and some raw materials such as Sulphuric Acid and 


Caustic Soda. It should be noted that a relatively limited number of new workforce required for the 


operation of the Ammonia Production Unit (80-100 employees). The impact is expected to be of Low 


magnitude and Low extent. Consequently, the impact can be classified as Minor during the start-up 


activities (Very Low duration). On the other hand, the impact during the normal operation can be 


assessed to be Moderate (Moderate magnitude, Low extent and High duration). 


 Local Economy  


Local economy is expected to be affected by operation activities of the Project. During operation, the 


facility is expected to provide employment opportunities and revenue to supporting businesses and 


industries within Egypt, such as existing waste facilities for the reuse and recycling of many products 


such as paper, cardboard, glass, mineral oils and lubricants. Approximately 80-100 engineers and 


technicians will be employed during the operation phase. In conclusion, the potential impact of the 


Project operation would be Positive. 
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Table 96  Potential impacts during operation phase (before mitigation) 


Aspect  VR Impact VR category  Magnitude  Extent  Duration  Significance  


Environmental impacts 


Ammonia Production Unit start-up  


Air Reduction in air quality  Medium  M L VL Moderate 


Global Climate GHGs emissions and contribution to global 


warming  


High  VL L VL Minor 


Noise Increased noise levels Medium  L L VL Minor  


Flora and fauna (other than 


avifauna) 


Disturbance and avoidance of the area  Low  L VL VL Insignificant 


Avifauna  Disturbance and avoidance of the area  Medium  L VL VL Insignificant 


Facility normal operation Air Reduction in air quality Medium  L L H Moderate 


Global Warming GHGs emissions and contribution to global 


warming  


High  VL L H Moderate 


Noise Increased noise levels Medium  VL L H Minor 


Flora and fauna (other than 


avifauna) 


Disturbance and avoidance of the area  Low  VL VL H Insignificant 


Avifauna  Disturbance and avoidance of the area Medium  VL VL H Minor 


Socioeconomic and health impacts 


Staffing  


Population (Members of the local 


community) 


Employment opportunities  High  Positive Impact 


Population (Onsite workers) Employment opportunities and adoption of 


Project HSE  


High  Positive Impact 


Purchasing and services 


Population (Members of the local 


community) 


Economic activities and source of income  High Positive Impact 


Local Economy  Economic activities and source of income High Positive Impact 


Ammonia Production Unit start-up 


Population (Members of the local 


community) 


Nuisance to population High  L L VL Moderate 


Population (Onsite workers) Nuisance to population High  L L VL Moderate 


Tourism and recreational resorts Nuisance to resorts residents  High VL VL VL Minor 


Bedouin community  High  No Impact 


Utilities   Medium  No Impact 


Community services  Medium  No Impact 


Human rights  High  No Impact 


Traffic Increased traffic on the roads  Medium  L L VL Minor 
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Aspect  VR Impact VR category  Magnitude  Extent  Duration  Significance  


Facility normal operation 


Population (Members of the local 


community) 


Nuisance to population High  VL L H Moderate 


Population (Onsite workers) Nuisance to population High  VL L H Moderate 


Tourism and recreational resorts Nuisance to resorts residents  High VL VL H Minor 


Bedouin community  High  No Impact 


Utilities   Medium  No Impact 


Community services   Medium No Impact 


Human rights  High  No Impact 


Traffic Increased traffic on the roads  Medium  M L H Moderate 
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 Accidental (Non-routine) Events  


Assessment of significance of impacts for the accidental (non-routine) events throughout the project 


phases detailed below was based on the most conservative approach and did not take into 


consideration the probability of occurrence of the accident. 


Accidental events related to the construction and operation phases include chemical spills, fuel spills, 


leaks, and inappropriate waste disposal. Accidental or non-routine events also include collisions, fires 


and explosions. The following paragraphs are arranged according to VRs and the potential non-routine 


events that may impact these receptors are then discussed. 


6.5.1 Environmental Impacts Assessment  


 Air  


In general; in ammonia production, the following main potential accident events affecting air quality 


can be identified:  


• leaks and spills of liquid chemicals and fuels, including release of liquid ammonia from the 


synthesis loop or from handling and storing of liquid ammonia26 


• power failure leading to a waste stream release from the front-end flare, respectively to flaring of 


an ammonia-rich stream at the back-end-flare 


• fire/explosion hazard from the hydrocarbon feed system or due to leaks in the synthesis gas 


generation and purification, compression, or synthesis section24 


Leaks and Spills  


Due to its volatility and toxicity, liquid ammonia spills are of concern to air quality than other spills. In 


an ammonia spill, a portion of the liquid ammonia released flashes as ammonia vapor. This 


instantaneous flash is followed by a period of slow evaporation of the remaining liquid ammonia. In a 


release from a refrigerated tank operating slightly above atmospheric pressure, the amount of the 


initial flash is only a few percent of the total, whereas in a release from a pressure vessel e.g. at about 9 


bar and 24 0C, approximately 20% of the spilled ammonia would flash. References also provide 


quantitative information on temperature development and evaporation rate of small and large 


ammonia pools at certain wind velocities and also take radiation influences (sunny or overcast sky, day 


or night) into account. 


Power Failure / Flaring  


Discontinuous emission sources from the new Ammonia Production Unit are the front-end flare (ID 87-


L-801) and the back-end flare (ID 87-L-802). 


During power failure, the front-end flare will release a waste stream to air. The main criteria pollutant 


emitted from it is CO. Furthermore, during the power failure, the back-end flare will flare an ammonia-


rich stream (>99%) to air. Details on these sources are presented in Table 97. 


                                                      


26 Appl, M. 1999: Ammonia. Principles and Industrial Practice. Wiley. 301p. 
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Table 97 Discontinuous sources characteristics  


Parameter Front-End Flare Back-End Flare 


Source ID 87-L-801 87-L-802 


Stack Dimensions 


Height (m) 40 73.59(1) 


Diameter (m) 0.1 7.36(1) 


Exhaust Gases Conditions 


Exit Temperature (ºC) 371 1,000 


Exit Velocity (m/s) > 50 20 


Heat Release (cal/s) NA (vent release) 1.23E+08 


Emission Rates (g/s) 


CO 9,500 - 


NOX - 8,238 


NH3 - 493 


1. Equivalent stack heights and diameters 


To better understand the potential impacts on air quality during the power failure and front-end and 


back-end flares operation, a steady-state air dispersion model, namely AERMOD was performed. The 


full air dispersion model report is attached in Appendix 9. 


The results of the model indicated that the venting scenario from the front-end flare during a power 


failure situation is not predicted to generate maximum CO GLCs that exceed the Ceiling Value (not to 


be exceeded at any time) established by the US OSHA. The predicted maximum 1-hour average impact 


is 28,829 μg/m3, well below the 229,000 μg/m3 Ceiling Value.  


Similar remarks are made for the back-end flare. The maximum predicted 1-hr NO2 GLC derived from 


flaring in the back-end flare is 2,050 μg/m3, less than 22% of the Egyptian Exposure Limit (9,400 


μg/m3). The maximum GLCs during a workday are predicted to be 1,505 μg/m3, less than 27% of the 


most stringent limit (Egyptian exposure limit established at 5,600 μg/m3). The maximum NH3 impact 


due to flaring is negligible compared to the exposure limits.   


Fire and Explosion 


Other impacts on air may result from fire or explosion which may occur due to vehicle collisions or the 


ignition of fuel or other flammable materials. For a large-scale event, this would have consequences for 


the neighboring facilities/communities but, due to the complete fire safety system that will be present 


and the associated firewater distribution system, it is anticipated that any fires, in case of their 


occurrence, will be able to be dealt with in a swift manner, thereby avoiding or reducing the potential 


impacts. 


Impacts Evaluation  


Given the above considerations for the different events, except for emergency flaring, it can be 


concluded that the potential impacts overall magnitude is High, Low extent and Very Low duration. 
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Given the Medium sensitivity of the potentially affected VR, the impact significance is classified to be 


Moderate.  As for the emergency flaring and due to the fact that the resulting pollutants are well 


below the established limits, the magnitude is expected to be Very Low, extent to be Low and duration 


to be Very Low. Consequently, the potential impact is of Minor significance. 


 Noise 


Pipelines may be depressurized under potential emergency situations. Noise emission from 


depressurization valves will depend on the gas pressure and the valve characteristics and will decrease 


rapidly as the pressure decreases. PSV vendors are expected to provide data on the noise produced by 


their equipment and the suggested means of reducing or controlling noise to an agreed level at a 


specific distance. Design of valves will take into account distance to receptors sensitive to noise, as 


applicable.  


During operation phase, backup power generation units would operate in case of power cut-off, 


resulting in the generation of noise emissions. The acoustic impact would depend on the number of 


units and their acoustic power, the control measures introduced (if any), the locations of the units 


relative to the plant battery limit and other receptors (working areas), and the presence of buildings, 


barriers and other obstacles to noise propagation.  


Considering that control measures will be applied, and an emergency event would last for a short 


period and the fact that the proposed Project is located within an industrial area, this impact can be 


assessed to be of Very Low magnitude, extent and duration and as such it is Insignificant. 


 Soil and Groundwater 


Soil and groundwater quality may be affected by the following types of accidents (non-routine events): 


• Leaks and spills (e.g. hydrotest waster, fuel, ammonia) followed by infiltration from the ground 


surface 


• Inappropriate waste disposal 


It should be noted that these two VRs are connected, any spill from the surface which remains 


persistent in the soil for long periods of time may act as long-term source of groundwater 


contamination. Soil at this site is categorized as a low sensitivity VR, while the sensitivity of 


groundwater is medium. Impacts of soil and groundwater are of High magnitude and Very Low extent. 


However, the duration of the impacts is assessed to be of Very Low for soil and Low for groundwater.  


In general, the significance of the potential impacts on the soil and groundwater are Minor and 


Moderate, respectively. 


 Fauna and Flora 


Fauna can be affected by the following aspects related to the Project:  


• Fire and explosion 


• Emergency flaring and releases 


• Leaks and spills 


• Inappropriate waste disposal 
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Apart of the very low probability of animals to be present at the immediate location where a fire would 


start within the proposed Project, animals are expected to escape the area swiftly and not come back 


due to the heat radiation. Due to the sparse presence of species in the area, the impact is classified as 


Minor. 


Spill and leaks may negatively affect the terrestrial ecology and biodiversity. The extent and magnitude 


of the impact is highly dependent on the material/chemical released in terms of composition and 


quantity. The significance of the impact is classified as Minor. Similarly, emergency flaring might cause 


disturbance to the fauna present in the area, if any. In general, the impact is assessed to be 


Insignificant due to the very short duration of the impact as well as very limited magnitude and 


extent.  


Release and disposal of solid wastes may occur during the transport of those wastes for disposal, 


which may have impacts on the well-being of existing biodiversity if not immediately contained. In 


general, the potential impact is classified as of Insignificant impact significance with respect to fauna. 


6.5.2 Social Impacts Assessment 


 Population (Members of the local community)  


The proposed Project site is currently unoccupied and is located within a designated operating facility 


area. However, community safety and people’s livelihood may be affected by the occurrence of 


accidental events. Impacts could result from the following accidental (non-routine) events: 


• Spills and leaks 


• Vehicles collision/accidents 


• Inappropriate waste disposal 


• Emergency flaring and releases 


• Fire and 


• Explosion 


Spills and leaks may result in foul odours that may reach the surrounding receptors causing their 


disturbance. Due to the High sensitivity of the potentially affected VR, the potential impact resulting 


from spills and leaks is considered to be of Moderate significance. Vehicle collision and accidents may 


result in injuries or loss of lives affecting the public. The impact of injuries may persist for a relatively 


long duration while loss of lives is permanent; the impact is expected to be Major. 


Emergency flaring and releases may result in nuisance to the community and the surrounding 


inhabitants such as visual impact of the flare flame, odour and higher noise levels during flaring. 


However, the results of the model indicated that the venting scenario from the front-end flare during a 


power failure situation is not predicted to generate maximum CO GLCs that exceed the Ceiling Value 


(not to be exceeded at any time) established by the US OSHA. Furthermore, the maximum GLC is 


encountered in a very localized area approximately 500 metres south of the EHC facility. Similar 


remarks are made for the back-end flare. The maximum NH3 impact due to flaring is negligible 


compared to the exposure limits. The maximum impacts due to flaring are predicted to occur in 


isolated areas outside the boundary limits of the EHC Facility. As such, the impact is expected to be 


Minor.  


Fire due to ignition of flammable material may occur in the facility which will cause panic and 


disturbance to inhabitants in the area surrounding the proposed project which may result in change of 


their behaviour.  
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Due to the High sensitivity of the potentially affected VR, the potential impact resulting from the worst 


case of fire is expected to be of Moderate significance. Panic and disturbance as well as fatalities are 


major potential impact from accidental events involving explosions. The impact on public is expected 


to be Major. 


Also, inappropriate waste disposal throughout the project phases may result in nuisance to the 


members of community. The impact is expected to be short lived and accordingly its significance is 


expected to be Moderate due to the high sensitivity of the potentially affected VR. 


 Population (Onsite workers) 


Workers operating onsite may be affected by the occurrence of accidental events. Impacts could result 


from the following accidental (non-routine) events: 


• Spills and leaks 


• Vehicles collision/accidents 


• Inappropriate waste disposal; 


• Emergency flaring and releases 


• Fire and 


• Explosion 


Spills and leaks of hazardous chemicals utilized in the production process may result in negative 


impact on the onsite workers being accidentally exposed to the spilled chemicals. Due to the High 


sensitivity of the potentially affected VR (Onsite workers), the potential impact resulting from spills and 


leaks is considered to be of Major significance. 


Vehicle collision and accidents may result in injuries or loss of lives affecting the onsite workers. The 


impact of injuries may persist for a relatively long duration while loss of lives is permanent; the impact 


is expected to be Major. 


Emergency flaring and releases may result in nuisance to the community and the surrounding onsite 


workers. Due to the fact that onsite workers are typically fully aware of the nature of emergency flaring 


operations, the impact is expected to be of Minor significance. 


Fire due to ignition of flammable material may occur may cause injuries and even fatalities as well in 


the worst-case unmitigated scenario. Due to the High sensitivity of the potentially affected VR (Onsite 


workers), the potential impact resulting from the worst case of fire is expected to be of Major 


significance. Injuries and possible loss of lives of employees are major potential impact from accidental 


events involving explosions. The impact is expected to be Major. 


Inappropriate waste disposal throughout the project phases may result in nuisance to the onsite 


workers. The impact is expected to be short lived and accordingly its significance is expected to be 


Moderate due to the high sensitivity of the potentially affected VR. 


 Tourism and recreational resorts 


The proposed project is located at a designated industrial area. The nearest recreational area is located 


at a distance of about 1,300 m from the proposed Project boundaries. Impacts could result from the 


following accidental (non-routine) events: 


• Spills and leaks 


• Inappropriate waste disposal 
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• Emergency flaring and releases 


• Fire and 


• Explosion 


Spills and leaks may cause disturbance to the tourism and recreational resorts if not contained. In 


general, the potential impact resulting from spills and leaks is considered to be of Moderate 


significance. 


Emergency flaring and releases may result in visual impact associated with the flare flame, foul odour 


and higher noise levels during flaring that may affect the surrounding receptors causing their 


disturbance. However, as stated earlier, the air dispersion model indicated that the ambient air quality 


will be compliant with the applicable limits during the flaring activities. Furthermore, the maximum GLC 


is encountered in a very localized area. As such, the impact is expected to be of Minor significance.  


Also, inappropriate waste disposal throughout the project phases may result in nuisance to the 


reactional resorts in the vicinity of the Project. The impact is expected to be short lived and accordingly 


its significance is expected to be Moderate due to the high sensitivity of the potentially affected VR. 


Fire due to ignition of flammable material may occur in the facility which will cause panic and 


disturbance to touristic areas visitors and may result in change of their behaviour. Due to the High 


sensitivity of the potentially affected VR (Tourism and Recreational Activities), the potential impact 


resulting from the worst case of fire is expected to be of Moderate significance. Panic, and disturbance 


and possible loss of lives are major potential impacts from accidental events involving explosions. The 


impact is expected to be Major.  


Due to the anticipated Major impact on the population, tourism and recreational activities for the 


majority of the non-routine events, a Quantitative Risk Assessment (QRA) study was conducted 


(Appendix 10) to further assess the safety related issues with the following objectives: 


• Identify potential hazard scenarios associated with the proposed Ammonia Production Unit that 


may lead to major accident events (MAEs) 


• Quantify the effects of the MAEs and determine its occurrence likelihood 


• Determine individual risks (IR) associated with the proposed Ammonia Production Unit and 


integrated risk profiles with the existing EHC facility in terms of iso-risk contours 


• Assess the risk levels against the Risk Tolerability Criteria adopted by the existing EHC facility  


• Recommend mitigation measures where necessary 


The following facilities are covered under the QRA study: 


• Proposed Ammonia Production Unit  


• Integrated EHC Facility, i.e. Ammonia Production Unit combined with existing EHC plant which 


consists of Nitric Acid and Ammonium Nitrate Production units 


The assessment will be based on the hazards that may occur during the normal operations of the 


abovementioned facilities. Egypt does not have regulations governing risk acceptance criteria for the 


chemical process industry. The Risk acceptance criteria in different countries such as Singapore, 


Malaysia, United Kingdom, Western Australia, The Netherlands and those listed in the Code of Practice 


for the Safe Storage of Solid Technical Grade Ammonium Nitrate have been reviewed, and the risk 


acceptance criteria listed in the Code of Practice were selected. The maximum individual risk criteria 


adopted are defined in Table 98. 
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Table 98 Criteria threshold for Individual Risk 


Threshold Risk Level (cumulative risk per 


year) 


Criteria  


1 X 10-3 Maximum level for personnel working in occupied buildings in 


EHC complex 


5 X 10-5 Maximum level at public use or works administrative areas 


1 X 10-6 Maximum level at residential & community living areas 


5 X 10-7 Maximum level at vulnerable or sensitive areas such as hospitals, 


schools, child care facilities and aged care housing developments 


The results indicated that the Ammonia Production Unit meets the relevant risk criteria as shown in 


Table 99 and Figure 64. 


Table 99 Summary of risk assessment for Ammonia Production Unit 


IR Level (per 


year) 


Criterion Extent Satisfy IR 


Criterion? 


1 X 10-3 Maximum level for personnel working in 


occupied buildings in EHC complex 


Not extended into occupied 


buildings in the Ammonia 


Production Unit 


Yes 


5 X 10-5 Maximum level at public use or works 


administrative areas 


Not extended into public 


use or works administrative 


areas 


Yes 


1 X 10-6 Maximum level at residential & community 


living areas 


Not extended into 


residential & community 


living areas 


Yes 


5 X 10-7 Maximum level at vulnerable or sensitive 


areas such as hospitals, schools, child care 


facilities and aged care housing 


developments 


Not extended into 


vulnerable or sensitive areas 


Yes 


Furthermore, when considering the existing EHC facilities with the proposed Ammonia Production Unit, 


the IR criterion is met for the maximum level at public use or works administrative areas and not 


extending into vulnerable or sensitive areas. However, other criteria such as extending into occupied 


buildings in the integrated EHC Facility is not met.  


Details on the proposed mitigation measures in order to reduce the risks to As Low As Reasonably 


Practicable are presented in Section 7. 
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Figure 64 Individual Risk Contours for Ammonia Production Unit  


 Traffic 


Traffic conditions may be affected during some accidental events, namely: 


• Spills and leaks and 


• Vehicles collision/accidents 


The cleanup of areas of spills and leaks along the roads, if any, will cause traffic delays. Similarly, 


vehicles accidents can result in localized traffic jamming. However, the duration of the impacts is 


generally limited. The resulting impact is expected to be Moderate.  
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Table 100  Potential impacts during non-routine events (before mitigation) 


Aspect VR Impact VR Category Magnitude Extent Duration Significance 


Spills and Leaks 


Air Degrading air quality Medium High Low Very Low Moderate 


Soil Soil contamination Low High Very Low Very Low Minor 


Groundwater Groundwater contamination Medium High Very Low Low Moderate 


Fauna and Flora (except for avifauna) Harmful to inhabitants and affecting their safety Low Moderate Low Very Low Minor 


Avifauna  Harmful to inhabitants and affecting their safety Medium Low  Low Very Low Minor 


Population (Members of the local community) Disturbing the population High Very Low Low Very Low Moderate 


Population (Onsite workers) Exposure to hazardous chemicals and materials High Moderate Low Very Low Major 


Tourism and Recreational Resorts Nuisance to tourism and recreational resorts High Low Low Very Low Moderate 


Traffic Traffic delays and jamming due to clean up  Medium Moderate Low Very Low Moderate 


Vehicle Collision / Accidents 


Population (onsite workers and Members of the 


local community) 


Human Injury or loss of life High Very High Low Very Low 
Major 


Traffic Traffic jamming Medium Moderate Moderate Very Low Moderate 


Emergency Flaring and Releases 


Air Reduction of air quality Medium Very Low Low Very Low Minor 


Noise Elevated noise levels Low Very Low Very Low Very Low Insignificant  


Population (Members of the local community) Disturbance and annoyance High Very Low Very Low Very Low Minor 


Population (Onsite workers) Disturbance and annoyance High Very Low Very Low Very Low Minor 


Fauna and flora  Possible disturbance, injuries and loss of birds Low Very Low Very Low Very Low Insignificant 


Tourism and Recreational Resorts Nuisance to tourism and recreational resorts High Very Low Very Low Very Low Minor 


Inappropriate waste disposal  


Soil Soil contamination Low High Very Low Very Low Minor 


Groundwater Groundwater contamination Medium High Very Low Low Moderate 


Fauna and flora (except for avifauna) Harmful to inhabitant species and affecting their 


safety 


Low Low  Low  Low  
Insignificant 


Population (Onsite workers) Disturbance and nuisance High Very Low Low Very Low Moderate 


Population (Members of the local community) Disturbance and nuisance  High Low Low Very Low Moderate 


Tourism and Recreational Resorts Nuisance to tourism and recreational resorts High Very Low Low Very Low Moderate 


Fire 


Air Reduction of air quality Medium High Moderate Very Low Moderate 


Fauna and flora (except for avifauna) Toxicity and disturbance Low High Moderate Very Low Minor 


Avifauna  Harmful to inhabitants and affecting their safety Medium Low  Low Very Low Minor 


Population (Onsite workers) Panic and disturbance and possible injuries High Moderate Low Very High Major 


Population (Members of the local community) Panic and disturbance High Very Low Low Very Low Moderate 


Tourism and Recreational Resorts Nuisance to tourism and recreational resorts High Low Low Very Low Moderate 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 204 


Rev A: 00-EN-Rep-01  


 


 


Aspect VR Impact VR Category Magnitude Extent Duration Significance 


Explosion 


Air Reduction of air quality Medium High Moderate Very Low Moderate 


Fauna and flora (except for avifauna) Toxicity and disturbance Low High Moderate Very Low Minor 


Avifauna  Harmful to inhabitants and affecting their safety Medium Low  Low Very Low Minor 


Population (Onsite workers) Panic and disturbance and possible losses of lives High High Low Very High Major 


Population (Members of the local community) Panic and disturbance and possible losses of lives High High Low Very High Major 


Tourism and Recreational Resorts Nuisance to tourism and recreational resorts High Moderate Low Low Major 
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7 Mitigation Measures 


This section of the report considers mitigation of the significant potential impacts (i.e. of Minor, 


Moderate and Major significance) resulting from the development of the proposed Project that were 


identified and evaluated in Section 6. These measures/procedures are meant to be considered and 


adopted as appropriate by EHC and its contractors during the construction and operation phases of 


the proposed development. Many of these have already been included as part of the project plan but 


are re-iterated in this section with reference to specific potential impacts. The main objective of the 


mitigation measures is to reduce the significance of the potential impacts to an acceptable level for all 


aspects of the project and interrelations with the receiving environment. Additional mitigation and 


management measures are presented in Section 9 and Appendix 12 of this report. 


Mitigating measures are grouped according to the VRs (e.g. air, noise). An assessment of the residual 


impact remaining after implementation of the mitigation measures is also provided. 


 Construction Phase 


As indicated earlier in Section 6.3, the majority of the potential impacts during the construction phase, 


if any are either Positive or Moderate to Insignificant. More details are provided below.   


7.1.1 Air  


The potential impacts on air during the construction phase are expected to be of Moderate 


significance. Mitigation measures will be adopted during the progress of the construction phase to 


reduce air pollution and to maintain the air quality within the acceptable limits set by legislation. It is 


recommended that the following management and control measures are adopted during the 


construction phase: 


• Dust suppression should be undertaken where necessary by covering and/or spraying affected 


land surfaces with water; implement monitoring of wind speed and direction to manage dust-


generating activities during undesirable conditions. 


• Use or establish hard-covered roadways for vehicle movement 


• Vehicle speed restrictions should be applied across the project site to avoid excessive dust 


generation. Adopt a policy of switching off machinery and equipment when not in use (idle mode) 


• Appropriately maintain, tune engines and service construction equipment to minimise emissions 


• Restrict working hours for particularly loud or intrusive activities 


• Minimise machinery operation and vehicle movements 


• Use of modern trucks with enhanced fuel combustion emission control technologies 


• Trucks transporting excavated soil and other construction raw material to and from the site to be 


covered to minimize fugitive dust emission 


• Minimise unnecessary journeys 


• Cover all onsite construction material and construction waste storage/stockpiling locations 


• Open burning of vegetation and other waste from site clearing is prohibited, which should 


contribute to minimization of pollutants emission from combustion. 
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7.1.2 Global Climate 


The potential impact on global climate is expected to be of Minor significance. However, the following 


mitigation measures are recommended during the construction phase: 


• All energy consuming and CO2-generating activities should be done as efficiently as possible to 


minimise CO2 emissions 


• Adopt a policy of switching off machinery and equipment when not in use 


• Appropriate maintenance, engine tuning and servicing of construction equipment to minimise 


exhaust emissions 


• Minimise unnecessary journeys or equipment use 


7.1.3 Noise 


The potential impact on noise is expected to be of Moderate significance. However, the below 


mitigation measures shall be followed during the construction phase: 


• Construction schedule and activities will be optimized as practical to minimize the duration of 


impacts from noise sources 


• Noisy works will be scheduled will be carried out during the day hours, as much as practical 


• High noise generating equipment will be positioned as far as possible from the working 


environment 


• All project staff to be made aware of noise issues through appropriate training 


• Arrange work sites to avoid or minimise truck reversing movements and ensure vehicles enter and 


exit work sites in a forward direction 


• Equip vehicles with effective exhaust silencers, where available 


• Noise producing equipment (e.g. generators) shall be operated away from receptors where 


possible 


• Use baffles and acoustic insulation where appropriate 


• Restrict working hours for particularly loud or intrusive activities 


• Minimise machinery operation and vehicle movements 


• Minimise night time vehicle movement 


• Vehicle speed restrictions should be applied 


7.1.4 Soil 


The impact on soil is classified as Minor; however, some mitigation measures can be implemented for 


reducing impacts on soil such as: 


• Minimizing areas of excavation and work as possible 


• Where possible, excavated material shall be reused during the construction works onsite as 


appropriate 


• Optimise design using balanced cut and fill approach 


• Stockpiling of soils onsite to be kept to a minimum 


• Best practices for soil management should be followed 


• Control all onsite wastewater streams and ensure appropriate collection handling and transport 
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• Good housekeeping to minimise spills/leaks 


• Minimise onsite storage of potentially contaminating materials 


• Proper handling and storage of potentially contaminating materials (e.g. diesel fuel) and wastes in 


appropriate secondary containment to avoid accidental release 


• Avoid the use of construction materials containing PCBs or asbestos 


• Regular maintenance of vehicles and machinery in equipped and specialized facilities 


7.1.5 Flora and fauna 


The impact on terrestrial flora and fauna ranged between Insignificant and Minor. The following 


mitigation measures are proposed: 


• Prevent unnecessary clearing or disturbance of vegetation 


• Minimizing areas of excavation and active work sites as far as possible 


• All work will be undertaken during the day, as much as reasonably practical, to ensure lighting 


does not impact birds and noise will be reduced as much as reasonably practical to avoid fauna 


disturbance 


• If protected/sensitive species are discovered or suspected, then work will be ceased and inform the 


relevant authority; contractor will seek expert advice and/or consult EHC in order to develop and 


agree on an appropriate management strategy 


• No litter or plastic bags/containers will fly off the site boundaries 


7.1.6 Population, Tourism and Recreational Resorts  


It should be taken into consideration that the proposed construction activities have both Positive and 


negative (Moderate) impacts on the potentially affected receptors as detailed in Section 6.3.2. The 


present section presents the recommended mitigation measures for the negative impacts. The 


negative impacts on the human environment are related to nuisance to population and tourists near 


the facility (e.g. increased noise and gaseous emissions). The mitigation measures proposed for the air 


and noise potential impacts can reduce the impacts on the other potentially affected VRs. Further 


recommended management and control measures that need to be applied in general include: 


• Notify transient populations at tourist resorts and workers at industrial facilities with the expected 


time for the start of project activities 


• EHC should provide a permanent focal point of contact for the local population and other 


companies to address their concerns 


• Ongoing good housekeeping should mitigate impacts associated with litter or waste 


accumulation/deposition, etc., both on and offsite, if any 


• Equip the onsite workers with the appropriate PPE  


In addition, to lessen the burden of diseases if any, the EPC contractor will be responsible for putting in 


place adequate surveillance programs to screen the health of workers, which may include documenting 


and reporting on existing diseases to avoid the introduction of new or highly resistant diseases into 


host communities. Any health information obtained as part of these efforts may not be used for 


exclusion from employment or any other form of discrimination. Specific education and training 


programs for workers will be developed and implemented to prevent the transmission of 


communicable diseases. Surveillance, active screening and treatment must be provided to workers in 


order to prevent the spread of illness in local communities by: 
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• Undertaking health awareness and education initiatives 


• Training health workers in disease treatment 


• Conducting immunization programs for workers in local communities to improve health and guard 


against infection 


• Providing health services (treatment through standard case management in on-site or community 


health clinics/hospitals) 


• Promoting collaboration with local authorities to enhance access of workers families and the 


community to public health services and promote immunization facilities 


7.1.7 Traffic 


The potential impacts on the traffic is expected to be of Moderate significance. Applying the 


appropriate mitigation measures will assist in reducing the potential impact during construction phase. 


Recommended mitigation measures for the increased traffic load and to avoid traffic congestions 


include: 


• Avoid vehicle movements during rush hours 


• Adopt a traffic plan to cover all transport arrangements during the construction phase 


• Drivers will undergo medical surveillance 


• Training and licensing industrial vehicle operators of specialized vehicles such as forklifts, including 


safe loading/unloading, load limits 


• Adequate planning of activities to ensure and avoid unnecessary transportation trips. This may 


include ensuring full loading of trucks for the transport of required building materials to the site 


where possible 


• Provide driver safety training 


7.1.8 Residual Impacts 


Table 101 shows the residual impacts after implementing the proposed mitigation measures.  


Table 101 Residual impacts – construction phase  


Aspect  VR Impact Significance Pre-


Mitigation 


Significance 


Post 


Mitigation 


Environmental impacts 


Site Preparation  Air Reduction in air 


quality  


Moderate Minor 


Noise Increased noise levels Moderate Minor 


Soil  Increased potential for 


soil erosion and 


deposition by wind 


Minor Minor 


Flora and fauna 


(other than 


avifauna) 


Disturbance and 


avoidance of the area  


Insignificant Insignificant 
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Aspect  VR Impact Significance Pre-


Mitigation 


Significance 


Post 


Mitigation 


Avifauna  Disturbance and 


avoidance of the area  


Insignificant Insignificant 


Installation of the main 


process units and support 


systems (e.g. pipelines laying, 


paving internal roads, 


groundwater wells installation, 


major units installation, etc.) 


Air Reduction in air 


quality 


Moderate Minor 


Global Climate GHGs emissions and 


contribution to global 


warming  


Minor  Minor 


Noise Increased noise levels Moderate Minor 


Soil  Increased potential for 


soil erosion and 


deposition by wind 


Minor Minor 


Flora and fauna 


(other than 


avifauna) 


Disturbance and 


avoidance of the area  


Insignificant Insignificant 


Avifauna  Disturbance and 


avoidance of the area 


Minor Insignificant 


Social and health impacts 


Construction activities  Population 


(Members of 


the local 


community) 


Nuisance to 


population 


Moderate Minor 


Population 


(Onsite 


workers) 


Nuisance to 


population 


Moderate Minor 


Tourism and 


recreational 


resorts 


Nuisance to resorts 


residents  


Moderate Minor 


Utilities  Additional pressure on 


the existing utilities 


capacities  


Insignificant Insignificant 


Community 


services 


(Housing, 


hospitals) 


Additional pressure on 


the available services   


Insignificant  Insignificant 


Traffic Increased traffic on the 


roads  


Moderate Minor  


 Operation Phase 


As indicated earlier in Section 6.3, the majority of the potential impacts during the operation phase, if 


any are either Positive or Moderate to Insignificant. More details are provided below.   
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7.2.1 Air 


The potential impact on air is of Moderate significance. To reduce air pollution, the following 


mitigation measures should be adopted: 


• Regular monitoring and maintenance of all equipment, boilers, generators and flare as part of the 


environmental monitoring plan. This would ensure that any emission excess is noticed, and then 


mitigation measures can be put in place until the appropriate criteria are met 


• Use best available techniques 


• Besides point source monitoring, air quality monitoring should be carried out in specific locations; 


as part of the operational routine of the facility 


• Regular maintenance of trucks and vehicles 


• Avoid unnecessary journeys 


• Switch off machinery/equipment when not in use 


7.2.2 Global Climate  


The potential impact on global climate is of Moderate significance during the normal operation of the 


Project. It should be noted that the Moderate significance of the potential impact is primarily due to 


the long duration of the proposed Project operation (25 years) and the high sensitivity of the 


potentially affected VR. More details can be found in Section 6.4.1.2. It is recommended to follow the 


below mitigation measures: 


• Energy consuming and CO2-generating activities should be done as efficiently as possible and 


practical to minimise CO2 emissions 


• Maximise the use of fuels for equipment that produce the least amount of CO2 emissions, as far as 


practical  


• Investigate the possibility of carbon capture and storage 


• Minimise CH4 fugitive emissions 


• Considering replacing SF6 with air or other gases, as far as practical 


• Investigating the implementation of the US EPA best practices that reduce methane emissions 


from NG transmission and distribution27, as far as practical  


7.2.3 Noise 


The potential impacts on noise during the operation phase is estimated to be of Minor significance; 


however, the following mitigation measures are recommended to be followed: 


• Machinery and generators with ‘quiet’, ‘muffled’ or ‘silenced’ running should be used  


• Use baffles and acoustic insulation, where appropriate  


• Minimise machinery operation and vehicle movements, particularly during the night hours 


• Restrict working hours for particularly loud or intrusive activities (such as maintenance activities) 


• Regular monitoring and maintenance of all equipment, as part of the environmental monitoring 


plan. This would ensure that any elevated noise levels are noticed, and then mitigation measures 


can be put in place until the appropriate criteria are met 


                                                      
27 https://www.epa.gov/natural-gas-star-program/recommended-technologies-reduce-methane-emissions 



https://www.epa.gov/natural-gas-star-program/recommended-technologies-reduce-methane-emissions
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7.2.4 Flora and fauna 


The impact on flora and fauna (other than avifauna) is Insignificant; whereas, the impact is classified as 


Minor on avifauna due to its medium sensitivity. The potential impacts are resulting mainly from the air 


emissions and noise levels and as such, implementing the relevant mitigation measures (Section 7.2.1 


and Section 7.2.3) will reduce the impacts on the flora and fauna, if any. The following additional 


mitigation measures are proposed: 


• If protected/sensitive species are discovered or suspected, then work will be ceased and inform the 


relevant authority; contractor will seek expert advice and/or consult EHC in order to develop and 


agree on an appropriate management strategy 


• No litter or plastic bags/containers will fly off the site boundaries 


7.2.5 Population, Tourism and Recreational Resorts 


Similar to the construction phase, the proposed Project operations have both Positive and negative 


(Moderate/Minor) impacts on the potentially affected receptors. The present section presents the 


recommended mitigation measures for the negative impacts. The negative impacts on the human 


environment are related to nuisance to population and tourists near the facility (e.g. increased noise 


and gaseous emissions). The mitigation measures proposed for the air and noise potential impacts can 


reduce the impacts on the other potentially affected VRs. Further recommended management and 


control measures that need to be applied in general include: 


• Ongoing good maintenance, operation, and housekeeping should be applied to minimise air 


emissions and noise levels, as far as applicable 


• Identified restricted areas requiring personnel noise protection will be established, where 


necessary 


• Avoid unnecessary journeys and equipment use 


• Minimise night time vehicle movement 


• Regular environmental monitoring of ambient air and noise levels at the nearest receptors 


• Notify the other industrial facilities in the area and the tourist villages of the mean of 


communication and grievance mechanism in case of complaints 


7.2.6 Traffic 


The potential impacts on traffic during the operation phase is expected to be of Minor/Moderate 


significance. However, some mitigation measures are recommended for the increased traffic load and 


to avoid traffic congestions: 


• Avoid vehicle movements during rush hours 


• Adopt a traffic plan to cover all transport arrangements during the operation phase 


• Drivers will undergo medical surveillance 


• Adequate planning of activities to ensure and avoid unnecessary transportation trips 


• Provide driver safety training 
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7.2.7 Residual Impacts 


Table 102 shows the residual impacts after implementing the proposed mitigation measures.  


Table 102 Residual impacts – operation phase  


Aspect  VR Impact Significance Pre-


Mitigation 


Significance 


Post Mitigation 


Environmental impacts 


Ammonia Production Unit 


start-up 


Air Reduction in air 


quality  


Moderate Minor  


Global Climate GHGs emissions and 


contribution to global 


warming  


Minor  Minor  


Noise Increased noise levels Minor  Minor  


Flora and 


fauna (other 


than avifauna) 


Disturbance and 


avoidance of the area  


Insignificant Insignificant 


Avifauna  Disturbance and 


avoidance of the area  


Insignificant Insignificant 


Facility normal operation 


Air Reduction in air 


quality 


Moderate Minor  


Global Climate GHGs emissions and 


contribution to global 


warming  


Moderate Moderate 


Noise Increased noise levels Minor Minor  


Flora and 


fauna (other 


than avifauna) 


Disturbance and 


avoidance of the area  


Insignificant Insignificant 


Avifauna  Disturbance and 


avoidance of the area 


Minor Insignificant 


Social and health impacts 


Ammonia Production Unit 


start-up 


Population 


(Members of 


the local 


community) 


Nuisance to 


population 


Moderate Minor 


Population 


(Onsite 


workers) 


Nuisance to 


population 


Moderate Minor 


Tourism and 


recreational 


resorts 


Nuisance to resorts 


residents  


Minor Minor 


Traffic Increased traffic on 


the roads 


Minor Insignificant  
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Aspect  VR Impact Significance Pre-


Mitigation 


Significance 


Post Mitigation 


Facility normal operation 


Population 


(Members of 


the local 


community) 


Nuisance to 


population 


Moderate Minor 


Population 


(Onsite 


workers) 


Nuisance to 


population 


Moderate Minor 


Tourism and 


recreational 


resorts 


Nuisance to resorts 


residents  


Minor Minor 


Traffic Increased traffic on 


the roads  


Moderate Minor 


 Accidental (Non-routine) Events  


The potential impacts resulting from accidental events during the phases of the Project (construction 


and operation) are classified to range from Insignificant to Major depending on the type of event and 


the impacted VR. The following general management and control measures are recommended to 


minimise accidental impacts that may occur during the different phases of the project: 


• Update the Security Plan developed for the EHC existing facility to accommodate the changes 


(installation of ammonia production unit) 


• Ensure regular inspection and maintenance of electrical equipment and fittings to avoid their 


damage and risk of fire 


• Prohibit smoking in all storage areas and display prominent NO SMOKING notices 


• Material safety datasheets and safety instructions should be clearly displayed in the storage area 


• Implement training systems to ensure that personnel onsite respond in a timely manner to 


incidents that could result in soil and groundwater contamination 


• For all potential accidental events (fire, explosion, and releases), an emergency response plan must 


be put in place 


• Employees should be fully trained to implement the relevant emergency response plans in the 


event of emergency 


• Communication and coordination with the relevant authorities is necessary in case of fire or 


explosion 


• Consider water spray system to minimize ammonia vapor generation, if feasible  


• Update the existing Emergency Response Plan (ERP) to include the response for emergency 


scenarios arising from the proposed Ammonia Production Unit 


• Ensure that all personnel at the EHC Plant are familiar with the hazards associated with the new 


Ammonia Production Unit. Personnel shall be provided with training and induction to ensure they 


are competent in the operations and emergency responses 


Further mitigation measures indicated for the individual VRs are shown below.  
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7.3.1 Air 


Air quality might be affected in the case of fire and explosion among other non-routing events. The 


following measures should be followed to minimize negative impacts on air during non-routine events: 


• Regular inspection and maintenance are necessary to avoid accidental emission releases 


• For the accidental occurrence of fire or explosion, emergency warning alarms should be turned on 


and an emergency response plan must be in place 


• Coordination with local fire services and providing specific information on the facility, as necessary, 


so that the most effective firefighting methods can be determined 


• All employees are responsible to contribute to the prevention of fire and will be trained on fire-


fighting techniques and the use of fire extinguishers regularly and 


• Vehicles should be fitted with suitable, ready-to-use fire extinguishers of adequate capacity to deal 


with fire on the vehicle 


7.3.2 Soil and Groundwater 


Soil and groundwater may be affected by incidental spills or leaks occurring during all phases of the 


project. The following measures should be put in place: 


• All areas where environmental contaminants are stored should have adequate secondary 


containment to collect accidental spillage 


• Vehicles and other equipment shall be subjected to regular maintenance to avoid spills and 


leakage of fuels and lubricants 


• Environmental register should be used to register all waste management activities including 


quantities and types of waste handled 


• All employees are educated through trainings to deposit all wastes in the appropriate containers 


without throwing out carelessly 


• Good housekeeping will always be maintained 


• Operational controls, maintenance procedures and comprehensive spill response planning; and 


• Control all leaching using best practice in case of occurrence 


7.3.3 Flora and Fauna 


The proper handling of chemicals and hazardous wastes in addition to the application of measures for 


preventing spills and leaks and present a major tool for the protection of the terrestrial ecology 


environment from accidental spills. 


7.3.4 Population and Tourism and Recreational Resorts 


Negative impacts on the potentially affected VRs might result from the case of fire, explosion, leaks 


and spills among other events. Possible mitigation measures include, but are not limited to: 


• Emergency warning alarms should be in place to address potential human health and safety issues 


• Emergency services should be aware of fast access routes defined by emergency response plans 


• Emergency shutdown (remote manual shutdown and isolation of unit/plant) 


• Security measures will be implemented to control the unauthorized access 
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• Train employees to safely cope with emergency events, such as, but not limited to, promptly 


containing, reporting and/or cleaning up any oil or hazardous material spills and use personal 


protection equipment 


• Coordination with local fire services and providing specific information on the facility, as necessary, 


so that the most effective firefighting methods can be determined 


• An emergency notification system should be implemented to inform nearby industries of an 


emergency 


• The number and capacity of emergency exits should be sufficient for safe and orderly evacuation 


of the greatest number of employees present at any time 


• Warning signboards shall be provided all around or along the excavated areas 


• Fire and emergency alarm systems are both audible and visible 


• Qualified first-aid shall be provided at all times for all the employees. Appropriately equipped first-


aid stations will be easily accessible throughout the place of work and 


• If visitors to the site can gain access to areas where hazardous conditions or substances may be 


present, a visitor orientation and control program should be established to ensure visitors do not 


enter hazard areas unescorted 


7.3.5 Traffic 


Traffic might be impacted due to spill and leaks as well as vehicles accidents. Measures to prevent or 


reduce vehicle collisions and traffic accidents are as follows: 


• Ensure driver safety training are provided and verify driver qualifications 


• Driving safety – this will include compliance with local law, specific company required speed limits, 


night driving, incident procedures, acceptable journey times, mobile phone/radio usage, etc. 


• Vehicles should be fitted with suitable fire extinguishers of adequate capacity to deal with fire on 


the vehicle 


• traffic plan should be appropriate to cover all transport arrangements 


• Availability of first aid kit and safety equipment requirements for vehicles and 


• Immediate clean-up of areas of spills and leaks along road-sides 


7.3.6 Residual Impacts 


Table 103 presents the impacts on each VR and the recommended mitigation measures to be followed 


during the non-routine events throughout the project phases as well as an assessment of the 


significance of the residual impact after implementing the mitigation measures. 


Table 103 Residual Impact during Non-Routine Events throughout the Project Phases 


Aspect VR Impact Significance 


Before Mitigation 


Significance After 


Mitigation 


Spills and Leaks 


Air Degrading air quality Moderate Minor 


Soil Soil contamination Minor Insignificant 


Groundwater Groundwater 


contamination 
Moderate Minor 
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Aspect VR Impact Significance 


Before Mitigation 


Significance After 


Mitigation 


Fauna and Flora 


(except for 


avifauna) 


Harmful to inhabitants 


and affecting their 


safety 
Minor Insignificant 


Avifauna  Harmful to inhabitants 


and affecting their 


safety 


Minor Insignificant 


Population 


(Members of the 


local community) 


Disturbing the 


population Moderate Minor 


Population (Onsite 


workers) 


Exposure to 


hazardous chemicals 


and materials 


Major Moderate 


Tourism and 


Recreational 


Resorts 


Nuisance to tourism 


and recreational 


resorts 


Moderate Minor 


Traffic Traffic delays and 


jamming due to clean 


up  


Moderate Moderate 


Vehicle Collision / 


Accidents 


Population (onsite 


workers and 


Members of the 


local community) 


Human Injury or loss 


of life 
Major Moderate 


Traffic Traffic jamming Moderate Moderate 


Emergency Flaring 


and Releases 


Air Reduction of air 


quality 
Minor Minor 


Noise Elevated noise levels Insignificant  Insignificant 


Population 


(Members of the 


local community) 


Disturbance and 


annoyance Minor Minor 


Population (Onsite 


workers) 


Disturbance and 


annoyance 
Minor Minor 


Fauna and flora  Possible disturbance, 


injuries and loss of 


birds 


Insignificant Insignificant 


Tourism and 


Recreational 


Resorts 


Nuisance to tourism 


and recreational 


resorts 


Minor Minor 


Inappropriate 


waste disposal  


Soil Soil contamination Minor Insignificant 


Groundwater Groundwater 


contamination 
Moderate Minor  


Fauna and flora 


(except for 


avifauna) 


Harmful to inhabitant 


species and affecting 


their safety 


Insignificant Insignificant 
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Aspect VR Impact Significance 


Before Mitigation 


Significance After 


Mitigation 


Population (Onsite 


workers) 


Panic and disturbance 


and possible injuries 
Moderate Minor  


Population 


(Members of the 


local community) 


Panic and disturbance 


Moderate Minor  


Tourism and 


Recreational 


Resorts 


Nuisance to tourism 


and recreational 


resorts 


Moderate Minor  


Fire 


Air Reduction of air 


quality 
Moderate Moderate 


Fauna and flora 


(except for 


avifauna) 


Toxicity and 


disturbance Minor Insignificant 


Avifauna  Harmful to inhabitants 


and affecting their 


safety 


Minor Insignificant 


Population (Onsite 


workers) 


Panic and disturbance 


and possible injuries 
Major Moderate 


Population 


(Members of the 


local community) 


Panic and disturbance 


Moderate Minor  


Tourism and 


Recreational 


Resorts 


Nuisance to tourism 


and recreational 


resorts 


Moderate Minor  


Explosion 


Air Reduction of air 


quality 
Moderate Moderate 


Fauna and flora 


(except for 


avifauna) 


Toxicity and 


disturbance Minor Insignificant 


Avifauna  Harmful to inhabitants 


and affecting their 


safety 


Minor Insignificant 


Population (Onsite 


workers) 


Panic and disturbance 


and possible losses of 


lives 


Major Moderate 


Population 


(Members of the 


local community) 


Panic and disturbance 


and possible losses of 


lives 


Major Moderate 


Tourism and 


Recreational 


Resorts 


Nuisance to tourism 


and recreational 


resorts 


Major Moderate 
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8 Community and Stakeholder Consultation 


In general, and according to the EEAA Guidelines of Principles and Procedures for Environmental 


Impact Assessment Guidelines (2nd Edition), community and stakeholders consultation process 


provides the concerned parties with the opportunity to indicate their opinion in the measures to 


minimize potential negative environmental and social impacts, strengthen social acceptance of the 


project, informing the concerned parties that the environmental impacts will be minimized to levels 


that are low as reasonably practical and achieve the balance between legitimate requirements for 


development and environmental protection.  


As for IFC requirements, PS 1 establishes the importance of effective community engagement through 


disclosure of project-related information and consultation with local communities on matters that 


directly affect them. According to PS 1, Stakeholder engagement is an ongoing process that may 


involve consultation and participation. 


The process of consultation should be undertaken in a manner that provides the stakeholders with 


opportunities to express their views on project impacts and mitigation measures and allows the project 


owner to consider and respond to them. The main characteristics of an effective consultation 


according to PS 1 include the following: 


• Begin early in the process of identification of environmental and social risks and impacts 


• Be free of external manipulation, interference, coercion, or intimidation; and 


• Be documented 


Additionally, Principle 5 of the Equator Principles is focused on stakeholder engagement. According to 


this principle, an informed consultation and participation process should be conducted and should be 


free from external manipulation and intimidation. The results of the stakeholder engagement process 


should be documented, and any actions agreed resulting from such process should be taken into 


consideration by the project owner. 


It should be noted that the proposed Project is located within the boundaries of an operating facility 


(EHC) that was subject to different public consultations and stakeholders engagement activities. In 


general, EHC is deeply committed to engage with the local community and follow the international 


guidelines and best practices and as such is keen on engaging with the community and disclosing the 


findings of the present ESHIA.  


Nonetheless, a number of restrictions on the public gatherings and face-to-face meetings are currently 


in place due to the COVID-19 pandemic outbreak. Alternative approach for stakeholder engagement is 


thus followed for the present study as further illustrated in the following sections.  


 Summary of the Previous Stakeholders Engagement Activities  


EHC plant project has implemented different stakeholder’s engagement activities in line with the 


national requirements and international guidelines. The engagement activities included public 


consultation sessions. The relevant documentation for these activities (e.g. list of 


attendees/participants) is presented in Appendix 11. A brief summary of the key engagement activities 


that have been done to date is presented below. 


As part of the ESIA study prepared for EHC plant in 2010, two public consultation sessions were held. 
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The first public consultation was conducted in September 2009 at Suez governorate and was attended 


by a total of 46 attendees/representatives from different agencies, authorities, and companies 


including, but not limited to, Suez Governorate, Red Sea Ports Authority, EEAA, etc. The key objective 


of this session was present the scope of the ESIA study and outline the planned activities. The second 


public consultation session was held in February 2010 to discuss and disclose the findings of the ESIA 


report.  


 
 


First public hearing session (September 2009) Second public hearing session (February 2010) 


Figure 65 Previous public hearing sessions  


The public hearings provided the means for stakeholders to discuss the project and voice their 


concerns and interests. Hand-outs and presentation materials were provided in Arabic language. The 


raised clarifications were either responded to during the sessions and/or addressed in the ESIA final 


report that has been technically reviewed and approved by the EEAA (please refer to Appendix 2 for a 


copy of the environmental approvals).  


Furthermore, as part of EHC commitment to effectively engage with the local community throughout 


the different phases of the project development, a socio-economic survey was conducted in 2013 with 


different representatives of the local community including but not limited to Bedouin community, 


other operating facilities in the area and touristic villages (Figure 66).  


  


Figure 66 Socio-economic survey – 2013  
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The survey key objectives were providing a communication medium between stakeholders and EHC, 


assess the impact of the project development on the local community and identify people’s attitudes 


towards the project and their expectations as well.  


The targeted stakeholders during the survey were identified in the EHC ESIA study conducted in 2010. 


The survey was conducted by administering a questionnaire (Appendix 11). Prior to data collection, the 


survey team introduced themselves and gave a brief background about the project and the aim of the 


survey to respondents. Respondents were assured of the confidentiality of their personal information 


and stating their names were subject to their own discretion. Questions were asked in simple Arabic 


language to ensure that questions were similarly understood across all social sectors. While the 


questionnaire comprised structured questions, comments provided by respondents were noted to 


further gain in-depth information. 


The findings of the survey showed that people’s attitude towards the project during construction 


phase was good, and expectations from the project were mostly positive regarding social and 


economic aspects. Furthermore, the participants also indicated that the environmental impacts were 


not of significant concern during construction phase. Figure 67 illustrates the participants’ expectations 


during the 2013 socioeconomic survey. 


 


Figure 67 Participants expectations from the Project 


 Current Stakeholders Engagement Activities  


8.2.1 Stakeholders Identification 


The following criteria has been used to determine the relevant stakeholder: 


• Will the person or organization be directly or indirectly affected by this project either positively or 


adversely? 


• Does the person or organization hold a position from which they can influence the project? 


• Does the person or organization have an impact on the project’s resources (material, personnel, 


funding, etc.)? 


• Does the person or organization have any special skills or capabilities the project will require? 
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For the current stage of the Project development and for the purpose of disclosing the results of the 


ESHIA (Section 8.3), a preliminary list of the individual stakeholders was prepared as shown in 


Appendix 11.  


The list is based on inputs from various resources including but not limited to: 


▪ Previous Socio-economic surveys 


▪ Previous public hearing sessions 


▪ Advisian/EHC experience in Suez Governorate and Ain-Sokhna area specifically 


8.2.2 Stakeholders Engagement  


In general, there are a number of SH engagement approaches such as face-to-face meetings and 


utilization of the company website (More details can be found in Section 9.7). For this early stage of 


the Project and given the COVID-19 outbreak, the preferred engagement approach is the ESHIA 


findings disclosure and receiving feedback from the different stakeholders (Section 8.3).  


It should be also noted that as part of arrangement of the field campaign activities, namely air (Section 


4.1.2.3) and noise measurements (Section 4.1.4.1), different stakeholders were contacted including 


Bedouins and tourist villages staff/managers (e.g. Sand Beach, Little Venice, La Vista, Tulip). During that 


contact, the proposed Project was introduced, the objective of the environmental measurements was 


explained and feedback on the current operations of EHC was received. The different stakeholders 


were cooperative and facilitated conducting the field measurements indicating their support to the 


proposed Project.  


 ESHIA Disclosure  


Given the COVID-19 outbreak and the social distancing practices that are currently being implemented 


and enforced by the local authorities, the stakeholder engagement and public consultation for the 


present study should be conducted through disclosing the Final Draft of the ESHIA report via EHC/CHL 


website and sending a hard copy of the summary of the key findings of the report, in both Arabic and 


English languages, to the individual stakeholders. The individual stakeholders are carefully selected 


based on Advisian and EHC vast experience in Suez area to represent the key stakeholder groups (e.g. 


regulating authorities, local community). The feedback from the stakeholders will be collected and 


considered, as far as practical.  


The list of the individual stakeholders and the ESHIA study summary are presented in Appendix 11. The 


list of stakeholders should be considered as a live document that shall be subject to regular update 


and review as needed throughout the different phases of the proposed Project development.  


 


 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 222 


Rev A: 00-EN-Rep-01  


 


 


9 Environmental and Social Management Plan 


This section presents an overall statement of intent with regard to Environmental and Social 


Management Plans (ESMP) for the proposed Project. According to Annex C in World Bank Operational 


Policy 4.01, a project's ESMP consists of the set of mitigation, monitoring, and institutional measures to 


be taken by the project to eliminate adverse environmental and social impacts, offset them, or reduce 


them to acceptable levels. The plan also includes the actions needed to implement these measures. 


In general, an ESMP is a delivery mechanism for environmental and social mitigation measures. The 


overall purpose of the ESMP is to ensure that recommendations provided in the ESHIA study are 


translated into practical management actions which can be adequately resourced and integrated into 


the Project phases. 


The present ESMP framework will consider the different phases of the proposed Project, detailed in 


Appendix 12 except for the decommissioning phase due to the unavailability of sufficient relevant 


information on the decommissioning phase activities. However, a detailed decommissioning phase 


environmental and social management plan shall be developed at a later stage of the project. Figure 


68 shows an outline of the impact prediction and management process. 


 


Figure 68 Prediction, evaluation, mitigation and management of impacts 


The ESMP presented in Appendix 12 was developed on the available information at this stage of the 


Project development. The ESMP should be regarded as a live document that will be subject to update 


at the different stages of the Project, as needed.  


 Purpose of the Environmental and Social Management Plan 


Framework 


The key objectives of the ESMP are: 


• Ensuring that the different construction and operational activities are carried out in accordance 


with the appropriate environmental and social statutory requirements and all the relevant 


environmental and social guidelines (Section 2) 


• Identifying management responsibilities and reporting requirements to demonstrate compliance 


• Providing clear achievable procedures for the management of environmental and social impacts 


described in Section 6 of this report 


• To ensure that grievances from affected communities and external communications from other 


stakeholders are responded to and managed appropriately 


• To ensure that a workers’ grievance mechanism is in place during the construction and operation 


phases of the project, in order to promote fair treatment of workers and good relationship with 


employers  


 


 


Predict and Evaluate Impact Mitigation Residual 


Impact


Environmental and Social 


Management Plan 
Predict and Evaluate Impact Mitigation Residual 


Impact


Environmental and Social 


Management Plan 
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Effective implementation of the management plan will: 


• Eliminate/Minimize/Offset adverse impacts and ensure compliance with applicable regulations and 


standards  


• Facilitate the timely allocation of adequate resources 


ESMPs are not, at this stage, a definitive final document. Development of ESMPs is an iterative process 


and as such is dependent upon ongoing dialogue between project proponents and relevant 


stakeholders to ensure that the plans address the necessary environmental concerns. 


In general, EHC is deeply committed to eliminate/mitigate the environmental and social impacts 


associated with the proposed Project and adhere to the applicable national and international 


legislations. In addition, EHC shall ensure that work is conducted in a manner that reduces the 


exposure of all personnel to As Low As Reasonably Practicable (ALARP) level hazards during both the 


construction and operation phases. 


 Legal Framework 


In general, the different activities of the proposed project during the different phases (e.g. construction 


and operation) will comply with the relevant local regulations as well as the international guidelines 


including but not limited to: 


• Egyptian Environmental Law (Law4/1994) and its amendments 


• IFC General Guidelines 


The detailed legal framework applicable to the proposed project is presented in Section 2 of this 


report. In addition, the detailed ESMP report (Appendix 12) presents a summary of the applicable 


national and international guidelines in Section 2 of the document. 


 Project Description 


The Ammonia Unit production capacity is 1,320 MTPD. The construction phase is scheduled over 30 


months, during which site preparation, acceptance and placement of major fabricated equipment 


items, construction of buildings, testing and commissioning activities will be conducted. More details 


on the Project description including activities, processes, resources consumption and wastes can be 


found in Section 3 of this ESHIA report. The detailed ESMP report (Appendix 12) presents a summary 


of the project description in Section 3 of the document. 


 Environmental and Social Impact Summary 


Section 7  show a summary of the proposed project predicted impacts on the different potentially 


affected VRs during the different phases of the project. The detailed environmental and social impact 


assessment and the proposed mitigation measures are presented in Section 6 and Section 7 of this 


report, respectively. In general, no impacts with Major significance are expected after applying the 


proposed mitigation measures during the different phases of the project. The majority of the impacts 


are either of Moderate of Minor significance. 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 224 


Rev A: 00-EN-Rep-01  


 


 


 Framework for Construction Environmental and Social 


Management Plan (CESMP) 


This section of the report is limited to presenting a framework for the Construction Environmental and 


Social Management Plan (CESMP). Developing the detailed plan is the sole responsibility of the EPC 


contractor(s). In general, the main objectives of the CESMP are to: 


• Address environmental and social issues identified as part of the present ESHIA study and 


additional issues considered to be important 


• Minimise the residual environmental and social impacts of construction activities 


• Prepare an achievable plan of environmental and social management for implementation 


• Detail management and monitoring tasks to be completed 


• State the timing for implementation of each task 


• Provide details of reporting requirements 


• Identify roles and responsibilities for ensuring that relevant tasks are completed 


In general, the final CESMP will be a comprehensive document containing several sub-plans that 


address the following issues: 


• Natural Resources Management (including water management) 


• Social Management Plan (Grievance Mechanism and Labor Requirements) 


• Air quality management 


• Noise Management 


• Solid Waste Management 


• Traffic Management  


• Unplanned Events Management 


In addition, it should include the following: 


• A review of the sensitive features or receptors associated with the site and surrounding area, and 


the rationale for protection of these features  


• An overall programme for construction activities, together with method statements and risk 


assessments relating to certain activities 


• Details on the control measures and monitoring requirements to be implemented during each 


stage of the construction works to minimise resource use, protect the environment, or minimise 


disturbance of sensitive receptors 


• Names of the nominated person(s) responsible for implementing these measures and undertaking 


the required monitoring, and the person(s) responsible for checking that these measures have 


been implemented and monitoring has been completed 


• Reporting procedures and documentation requirements in relation to implementation of the 


control measures and monitoring  


• Actions to be taken in the event of an emergency or unexpected event (Emergency Response Plan) 


The development and implementation of the CESMP is the sole responsibility of the EPC contractor. 


The CESMP will be part of the overall Construction Health, Safety and Environmental Management 


Plan, to be developed under the responsibility of the EPC Contractor. 
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9.5.1 Roles and Responsibilities 


The contractor will establish an organization structure for HSE management in order to achieve the 


required HSE performance. The Project Manager/Director has the overall and final responsibility on 


Environmental and Social matters, including but not limited to, allocating appropriate resources, 


assign/delegate authority to other Project functions. The Site Manager has overall responsibility to 


ensure full compliance with environmental requirements relevant to the EPC Contractor’s scope of 


work. The owner will be responsible for obtaining the environmental permit, liaising with regulatory 


agencies and auditing the EPC Contractor to ensure that the management commitments and the 


permitting conditions are complied with. More details on the roles and responsibilities can be found in 


Appendix 12. 


9.5.2 Management Commitment 


Table 104 shows general management commitments to be followed during the construction. 
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Table 104 General management commitments to be followed during the construction phase 


Aspect Construction Management Commitment Recommended mitigation Measures Timing/Frequency CESMP Sub Plan to Address 


Commitment 


Air Quality • Comply with the Egyptian applicable environmental laws and international 


applicable limits 


• Dust suppression activities (e.g. water spraying) must be conducted before and 


during any excavation activities 


• If unexpected emissions are encountered, alternative methods or additional 


control measures are to be implemented following the construction 


Procedures Manual 


• Reduce the pace of, or cease, dust producing activity until the problem is 


corrected 


• All loads entering and leaving site shall be covered 


• Cleaning access roads to the highway in the event that there is a build-up of 


dirt or mud to remove this build up 


Please refer to Section 7.1.1 Throughout the construction phase Air Management Plan  


Greenhouse Gases • Quantify direct and indirect GHG emissions during EHC facility expansion 


• Use of vehicles/machinery/mobile equipment with low fuel consuming engines 


to the extent possible 


• Avoid the use of big capacity electrical generators and use several smaller 


capacity ones to better control efficiency of power generation 


Please refer to Section 7.1.2 Throughout the construction phase Air Management Plan 


Noise levels • Noise suppression measures must be applied to all construction equipment 


(where applicable) 


• Construction equipment must be kept in good working order and where 


appropriate fitted with silencers which are kept in good working order.  


• Should the vehicles or equipment not be in good working order, the 


contractor may be instructed to remove the vehicle or machinery from the site 


• Fitting vehicles with effective exhaust silencers, where available and practical. 


• Minimise machinery operation and vehicle movements, particularly during the 


night hours. 


Please refer to Section 7.1.4 Throughout the construction phase Noise Management Plan 


• Noise levels must be kept within acceptable limits. All noise and sounds 


generated must adhere to limits for maximum allowable noise levels for 


construction 


• If night work is noisy, noise levels shall be monitored at sensitive receptors to 


ensure not exceeding ambient noise level limits 


• Monthly workplace noise measurement 


• Quarterly ambient measurement reports 


Water  • Water Usage should be kept to the minimum needed for the construction 


activities 


Please refer to Section 7.17.3 Throughout the construction phase Water Management Plan and Waste 


Management Plan 


• Training and awareness session to be held to all workers on the importance of 


water saving and conservation 


• At the beginning of employment 


• Refresher training done regularly 


• Continuous monitoring/recording water usage Monthly 


• Reduce the quantity of water used for dust suppression measures as much as 


practicable 


• During low activity of the site/low wind speeds, reduce the frequency of dust 


suppression to conserve water 


Throughout the construction phase 
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Aspect Construction Management Commitment Recommended mitigation Measures Timing/Frequency CESMP Sub Plan to Address 


Commitment 


Traffic • Identify site access points for construction traffic, construction personnel and 


emergency access and signed for both vehicular traffic and pedestrian/cycle 


access. 


• Restrict site construction entrance to only those who are authorized. 


Please refer to Section 7.1.7 • At the start of the construction and 


operation phases 


• Every 6 months or upon any change in the 


processes conducted 


Traffic Management Plan 


• Speed limits shall be enforced for project vehicles. 


• Vehicle speeds on unsealed roads will be restricted to minimise dust 


generation. 


• Ensure moving equipment with restricted rear visibility is outfitted with audible 


back-up alarms. 


• Establish rights-of-way, site speed limits, vehicle inspection requirements, 


operating rules and procedures. 


• Restrict the circulation of delivery and private vehicles to defined routes and 


areas, 


Please refer to Section 7.1.7 Throughout the construction phase 


Solid Waste • Create a solid waste management plan in compliance with the appropriate 


solid waste management legislation covering the storage, removal from site, 


transport and disposal of wastes 


Please refer to Section 7.17.3 • At the start of the construction and 


operation phases 


• Every 6 months or upon any change in the 


processes conducted 


Solid Waste Management Plan 


• Review/audit the solid waste handling contracts and practices of the licensed 


waste contractors and update as necessary 


• Maintain a record of waste leaving the site (description and volume) e.g. use of 


waste transfer note 


• Waste segregation will be applied upon waste generation 


• Wastes containers will be appropriately labelled describing the type of waste 


to be temporary stored in 


Throughout the construction phase 


Unplanned Events (e.g. accidents, 


incidents, spillages, leaks, fire, 


explosions) 


• Coordination with local fire services and providing specific information on the 


facility, as necessary, so that the most effective firefighting methods can be 


determined; 


• All relevant construction personnel will be trained in appropriate handing and 


spill clean-up requirements. 


• Retain the original product label or MSDS. 


• Practice good product storage and arrangement to reduce possibilities of 


spillage. 


• Arrange for waste disposal before the storage area is full. 


• All areas where environmental contaminants are stored should have adequate 


secondary containment to collect accidental spillage. 


• Minimize the quantity of hazardous waste generated and stored onsite. 


• The training of emergency response teams on the appropriate procedures and 


the use of emergency response equipment. 


• Availability of the appropriate personal protective equipment 


Please refer to Section 7.17.3 Throughout the construction phase Emergency Response Management 


Plan 


Social • Assess/ review HR policies to ensure that obligations under national and 


international labor and human rights laws are adequately addressed 


• Issue all workers with a contract which describes the employment relationship. 


The contract must be provided as part of the hiring process and shall describe 


all policies and procedures related to working conditions. 


Please refer to Section 7.17.1.6 During recruitment/ appointment of workers Social Management Plan  
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Aspect Construction Management Commitment Recommended mitigation Measures Timing/Frequency CESMP Sub Plan to Address 


Commitment 


• Personal Protective Equipment (PPE) must be made available to all 


construction staff and their usage must be compulsory. Hard hats and safety 


shoes must be worn at all times and other PPE worn were necessary i.e. dust 


masks, ear plugs etc. 


• Regular cleaning, servicing and inspection of toilets areas. 


• Suitable conspicuous warning signs in Arabic, English and all other applicable 


languages must be placed at all entrances to the site 


Please refer to Section 7.1.6 and Section 


7.3.4 


Throughout the construction phase  
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9.5.3 Monitoring Requirements 


In order to ensure that the quality of the environment within and near the work sites complies with the 


applicable national regulations and international guidelines, periodic environmental monitoring will be 


carried out during the construction phase. The HSE Manager (or equivalent) to demonstrate 


compliance will document all monitoring data. Environmental auditing will be also be undertaken by 


EHC, or by a consultant selected by EHC, to check and review the effectiveness of the contractor’s 


management system. 


The proposed monitoring and auditing plan for the construction phase is presented in Table 105. The 


exact number of samples and their locations as well as the final list of monitored parameters will be 


determined at the early stage of the construction phase commencement, as applicable. It is highly 


recommended to utilize the same monitoring locations determined during the baseline assessment of 


this ESHIA. 


Table 105 Environmental and Social Monitoring and Auditing Plan – Construction Phase 


Aspect Parameters to be Monitored Recommended Frequency of 


Monitoring 


Responsibility 


Ambient Air 


Quality 


• NO2 


• SO2 


• PM10 


• CO 


• NH3 


• PM2.5 


Quarterly EPC Contractor 


Vehicle, machinery, equipment and 


truck conditions 


Continuous recording of 


maintenance activities in a 


maintenance log 


Noise Noise levels at appropriate 


locations 


Quarterly, and during high noise 


activities as appropriate 


EPC Contractor 


Vehicle, machinery, equipment and 


truck conditions 


Continuous recording of 


maintenance activities in a 


maintenance log 


Hazardous 


materials 


storage 


Fuel storage and chemicals 


storage during construction 


• Monthly report delineating the 


type and quantities of 


hazardous materials stored, 


their locations on site and 


means of storage 


• Ongoing visual inspections of 


the areas to ensure proper 


mitigation measures are always 


applied 


EPC Contractor 


Solid Wastes Waste generation, storage, 


recycling, transport and disposal 


Monthly waste inventory report to 


be prepared 


EPC Contractor 


Hazardous 


Wastes 


Hazardous waste types and 


quantities, including paint and oil 


containers, aerosol cans, and 


• Ongoing visual inspections of 


the areas to ensure proper 


EPC Contractor 
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Aspect Parameters to be Monitored Recommended Frequency of 


Monitoring 


Responsibility 


batteries, will be recorded along 


with documentation to support 


proper handling (by specialized 


contractors) and disposal. 


mitigation measures are always 


applied 


• Continuous record in hazardous 


waste logbook 


• Monthly hazardous waste 


report delineating quantities, 


type and means of disposal for 


generated waste 


Water for 


Domestic 


Consumption 


Quantity of water consumed  Monthly EPC Contractor 


Groundwater pH, TDS, salinity, conductivity, 


COD, BOD, TPH, Oil and Grease, 


heavy metals 


Quarterly analyses of ground water 


quality in wells 


EPC Contractor 


Wastewater, waste, material, 


chemical and fuel storage areas 


should be checked 


Ongoing continuous monitoring 


Environmental 


Register 


Regular update of the 


Environmental register and 


logging all environmental 


monitoring activities 


Continuous EPC Contractor 


Hazardous 


Waste Register 


Regular update of the Hazardous 


waste and logging the quantities 


of hazardous waste generated and 


hazardous waste disposal receipts 


Continuous EPC Contractor 


Social Local community attitude towards 


the ongoing construction activities 


Annually EHC 


Environmental 


Auditing 


Management system, monitoring 


data, permit condition and 


compliance 


Monthly meetings with contractor’s 


HSE representatives 


EHC 


The CESMP shall include details on monitoring requirements, in particular: 


• Environmental performance parameters that will be monitored 


• Regulatory requirements with respect to the environmental performance parameters 


• Methodologies applied 


• Monitoring locations 


• Schedule and frequency of monitoring 


• Frequency of auditing 


• Responsibilities and 


• Programme for follow-up actions 
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 Framework for Operational Environmental and Social 


Management Plan (OESMP) 


In general, the OESMP will ensure that the project is carried out with minimal environmental and social 


impacts. Various other stand-alone plans or sub-plans will be developed as a part of OESMP such as 


Waste Management Plan and Emergency Response Plan, etc. A detailed OESMP has been developed 


for the proposed project (Appendix 12). The structure of the OESMP is as follows: 


1. Approach 


2. Environmental Management Plan 


a. Air Quality Management Plan 


b. Greenhouse Gases Management 


c. Noise Levels Management Plan 


d. Water Management Plan 


e. Solid Waste Management Plan 


f. Unplanned Events Management Plan 


3. Social Management Plan (including but not limited to Stakeholders Engagement Plan) 


4. Environmental and Social Monitoring Plan 


9.6.1 Roles and Responsibilities 


EHC HSE Manager(s) (or equivalent) will assume the responsibility of coordinating and overseeing the 


overall environmental management at the facility during operation and will assist maintaining 


compliance with the permit conditions and applicable standards. The HR Manager will ensure that all 


employees’ contracts are following the national and international regulations and standards. More 


details on the roles and responsibilities can be found in Appendix 12. 


9.6.2 Management Commitment 


Table 106 shows some general management commitments to be followed during the operation phase. 


9.6.3 Monitoring Requirement 


Monitoring is a core component of ESMP that has to be carefully developed and implemented. In 


order to ensure that the quality of the environment within and near the proposed project site complies 


with the national regulations and international guidelines, periodic environmental monitoring will be 


carried out by EHC. 


An overview of the monitoring requirements during the construction phase is presented in Table 107. 


The exact number of samples and their locations will be determined at the early stage of the 


monitored phase commencement, as applicable. 


More details on the monitoring requirements are presented in the ESMP (Appendix 12). 
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Table 106 General management commitments to be followed during operation phase 


Aspect Operation Management Commitment Recommended mitigation Measures Timing/Frequency OESMP Sub Plan to Address 


Commitment 


Air Quality 
• Comply with the Egyptian applicable environmental laws and international 


applicable limits 


• Regular monitoring of air emissions sources 


• Monitor ambient air quality at the facility boundaries and nearest sensitive 


receptors to confirm and validate compliance 


• Review monitoring results for emissions levels as well as ambient air quality to 


check/ensure effectiveness of corrective actions 


• Operating Procedures Manual for process emissions to be followed requiring 


adherence to applicable environmental regulations 


• Assess the effectiveness of the operating/maintenance & asset integrity 


procedures for the different air emissions sources (e.g. boilers) 


• Implement maintenance and inspection program to monitor and control 


fugitive emissions 


Please refer to Section 7.2.1 Throughout the Operation phase Air Management Plan  


Greenhouse Gases • Quantify direct and indirect GHG emissions during EHC facility expansion 


• Avoid the use of unnecessary electrical power as feasible by shutting down 


unneeded generators and unneeded power 


• Use of vehicles/machinery/mobile equipment with low fuel consuming engines 


to the extent possible 


Please refer to Section 7.2.2 Throughout the Operation phase Greenhouse Gases Management Plan 


Noise levels • Maintain equipment as per the manufacturers’ instructions. 


• Monitor ambient noise levels at the facility boundaries and nearest sensitive 


receptors to confirm environmental compliance. Should noise emissions 


exceed acceptable limits, additional mitigation measures shall be investigated 


• Areas in plant whereas sound pressure levels exceed 85dBA need to be 


designated as “Restricted area”, and personnel hearing protection is 


mandatory 


• Throttle down or switch off noise generating equipment when not in use; 


• Use baffles and acoustic insulation, where appropriate and required to meet 


noise targets 


Please refer to Section 7.2.3 Throughout the Operation phase Noise Management Plan 


Water • Water Usage should be kept to the minimum needed for the operation of the 


plant and as much as possible recycle used water 


• Spill response procedures to include removal/disposal of potentially 


contaminated water and any used absorbent materials 


• Spills of potential contaminants must be immediately cleaned up and 


neutralised with consideration to health and safety precautions 


• Spill kits must be made available on site for the clean-up of spills and leaks of 


contaminants 


• The use of water to clean up spills must be avoided except where necessary 


Please refer to Section 7.3.2 Throughout the Operation phase Water Management Plan and Waste 


Management Plan 


• Training and awareness session to be held to all workers on the importance of 


water saving and conservation 


• At the beginning of employment 


• Refresher training done regularly 


• Continuous monitoring/recording water usage Monthly 







  
 


ESHIA for EHC Plant Expansion, Suez, Egypt Advisian 233 


Rev A: 00-EN-Rep-01  


 


 


Aspect Operation Management Commitment Recommended mitigation Measures Timing/Frequency OESMP Sub Plan to Address 


Commitment 


Traffic • Different routes to be used for products transport shall be assessed and the 


optimum alternative(s) shall be selected 


Please refer to Section 7.2.6  • At the start of the operation phase 


• Every 6 months or upon any change in the 


processes conducted 


Traffic Management Plan 


• Training and licensing industrial vehicle operators of specialized vehicles such 


as forklifts, including safe loading/unloading, load limits 


• Ensure drivers undergo medical surveillance. 


• Deliveries to the site or removal of materials from the site shall take place 


during the working hours 


• There will be minimal parking of large goods vehicles on the highway in the 


vicinity of any worksite except in any specifically designed holding areas for 


vehicles waiting to deliver or remove materials from the site 


Please refer to Section 7.27.2.6 Throughout the Operation phase 


Solid Waste • Create a solid waste management plan in compliance with the appropriate 


solid waste management legislation covering the storage, removal from site, 


transport and disposal of wastes 


Please refer to Section 7.3 • At the start of the operation phase 


• Every 6 months or upon any change in the 


processes conducted 


Solid Waste Management Plan 


• Review/audit the solid waste handling contracts and practices of the licensed 


waste contractors and update as necessary 


• Maintain a record of waste leaving the site (description and volume) e.g. use of 


waste transfer note 


• Designate areas for waste storage on site 


• Waste segregation will be applied upon waste generation 


• Wastes containers will be appropriately labelled describing the type of waste 


to be temporary stored in 


Please refer to Section 7.3 Throughout the Operation phase 


Unplanned Events (e.g. accidents, 


incidents, spillages, leaks, fire, 


explosions) 


• Select assembly points for the case of emergency evacuation 


• Emergency exits will be clearly marked to be visible in total darkness 


Please refer to Section 7.3 Design phase Emergency Response/ Management 


Plan 


• Emergency equipment and facilities must be provided (e.g., first aid stations, 


spill response equipment, personal protection equipment). 


• EHC medical services are adequate to deal with emergency events 


• Prevent unauthorized access to the facility as well as any area that is 


considered as potentially hazardous work area 


Throughout the Operation phase 


• Monitor implementation and effectiveness of the SEP 


• Ensure communities and other stakeholders have access to information 


necessary to understand the nature of possible effects of an accident. 


• Identify and utilise opportunities to improve environmental conditions which 


affects the surrounding communities  


• Collaboration with local authorities to enhance access of workers’ families and 


the community to public health services, immunisation facilities, etc. 


• Prohibit trespassing or workers onto neighbouring properties 


• Establish appropriate disciplinary action must be taken in the event of 


transgression 


• Implement public awareness programmes to identify areas of particular risk 


and approaches to reduce risk 


Throughout the Operation phase 
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Aspect Operation Management Commitment Recommended mitigation Measures Timing/Frequency OESMP Sub Plan to Address 


Commitment 


Social  • Assess/ review HR policies to ensure that obligations under national and 


international labor and human rights laws are adequately addressed 
Section 7.2.5 Prior to appointment of operation workforce Social Management Plan  


• Routine maintenance would ensure that all equipment is maintained in a safe 


operating condition 


• Carefully monitor work conditions 


• Implement increased mitigation measures and additional PPE should be 


provided to workers required to access restricted areas. 


• Regular cleaning, servicing and inspection of toilets and ablution areas. 


• Coordinate with nearby facilities and communities in case of non-routine 


events that might affect them. 


Throughout the operation phase 
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Table 107 Environmental and social monitoring and auditing plan – Operation phase 


Aspect Parameters to be Monitored Recommended Frequency of Monitoring 


Ambient Air Quality • NO2 


• SO2 


• PM10 


• CO 


• NH3 


• PM2.5 


Quarterly 


Workplace 


monitoring 


Vehicle, machinery, equipment and truck 


conditions 


Continuous recording of maintenance 


activities in a maintenance log 


Vibration 


Monthly 


Heat Stress 


Noise levels at high noise level generating 


areas 


Air quality: CO, PM10 and PM2.5 


Ambient Noise Noise levels at site boundaries and 


nearest VR 


Quarterly 


Hazardous 


materials storage 


Fuel storage and chemicals storage areas • Monthly report delineating the type 


and quantities of hazardous materials 


stored, their locations on site and 


means of storage 


• Ongoing visual inspections of the areas 


to ensure proper mitigation measures 


are always applied 


Solid Wastes Waste generation, storage, recycling, 


transport and disposal 


Monthly waste inventory report to be 


prepared 


Hazardous Wastes Hazardous waste types and quantities, 


including paint and oil containers, aerosol 


cans, and batteries, will be recorded along 


with documentation to support proper 


handling (by specialized contractors) and 


disposal. 


• Ongoing visual inspections of the areas 


to ensure proper mitigation measures 


are always applied 


• Continuous record in hazardous waste 


logbook 


• Monthly hazardous waste report 


delineating quantities, type and means 


of disposal for generated waste 


Water for Human 


Consumption 


Quantity of water consumed  Monthly 


Groundwater pH, TDS, salinity, conductivity, COD, BOD, 


TPH, Oil and Grease, heavy metals 


Quarterly analyses of ground water quality 


in wells 


Wastewater, waste, material, chemical and 


fuel storage areas should be checked 


Ongoing continuous monitoring 


Soil pH, heavy metals and TPH In case of need/spill/leak  
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Aspect Parameters to be Monitored Recommended Frequency of Monitoring 


Environmental 


Register 


Regular update of the Environmental 


register and logging all environmental 


monitoring activities 


Continuous 


Hazardous waste 


Register 


Regular update of the Hazardous waste 


and logging the quantities of hazardous 


waste generated and hazardous waste 


disposal receipts 


Continuous 


Social Local community attitude towards the 


ongoing operation activities 


Annually 


Environmental 


Auditing 


Management system, monitoring data, 


permit condition and compliance 


Monthly meetings with contractor’s HSE 


representatives 


 Stakeholders Engagement Plan Framework  


This section outlines the framework for the Stakeholder Engagement Plan (SEP) to be further 


developed at a later stage of the Project.  


In general, the purpose of a SEP is to describe the strategy and programme for engaging with 


stakeholders in a culturally appropriate manner complying with IFC performance standards. The goal is 


to ensure the timely provision of relevant and understandable information and to create a process that 


provides opportunities for, i) all stakeholders, including those who are vulnerable and/or socially 


excluded, to express their views and concerns, ii) EHC and its partners to consider and respond to 


them.  


The engagement processes should be designed to ensure that stakeholders are fully engaged and 


aware of site wide activities throughout the Project lifecycle, which will help build a respectful and 


trusting relationship between EHC and the local communities and major stakeholders. Early 


identification and communication with stakeholders is important to ensure the success of the Project.  


9.7.1 Stakeholders Identification  


Appropriate identification of the stakeholders is the cornerstone for the development of a robust 


Stakeholder Engagement Plan. The criteria to be followed for SH identification is presented in Section 


8.2.1. Table 108 shows the identified SH groups during the Project lifetime and their relevance to the 


Project.  


Table 108 Overview of potential Project primary stakeholders 


NO. Stakeholder groups Relevance to the Project  


1 Environmental regulating entities (e.g. 


EEAA) 


Responsible for reviewing and approving ESIAs, and 


monitoring implementation of the Environmental 


Management Plan 


2 Local governmental authorities (e.g. Suez 


governorate) 


• Provision of support to the project through providing 


various permissions needed, through various relevant 


departments, such as planning and investment 


departments 
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NO. Stakeholder groups Relevance to the Project  


• Monitoring the compliance with the relevant 


requirements including but not limited to 


environmental requirements 


3 Other governmental entities (e.g. Ministry 


of Manpower) 


• Responsible for monitoring the conditions of workers 


in the Project  


4 Tourist resorts Potentially affected (both positively and negatively) by the 


Project due to the close proximity of some resorts to the 


proposed Project site 


5 Potential affected communities (e.g. 


Bedouin) 


Bedouin community is located about 14 km away from the 


proposed Project site, although the baseline and impact 


assessment detailed in Section 4.2 and 6, respectively 


indicated that the proposed Project has No Impacts on the 


Bedouin community; however, it is important to keep good 


communication channels with the them 


6 Local business  Interest in the products and potential cooperation with 


EHC 


7 Lenders Responsible for funding the Project and ensuring that the 


Project is implemented in an environmentally sound 


manner 


8 Contractors • Execution of the construction works 


• Provision of the needed resources and the waste 


management and final safe disposal methods during 


the project implementation phase 


9.7.2 Stakeholders Engagement 


Table 109 shows examples of the stakeholder engagement activities that are typically employed in a 


project of this nature during the construction and operation phases. The Project has executed some of 


these activities in the past (Section 8) and will continue to do so as the Project develops in the future 


during the construction and operation phases of the ammonia production unit. 


Table 109 Engagement activities examples 


Engagement Activity  Appropriate Application  Suitable for  


Face-to-Face Meetings • Seeking views and opinions 


• Enable stakeholder to speak freely 


about sensitive issues 


• Build personal relationships 


• Environmental regulating 


entities (e.g. EEAA) 


• Local governmental 


authorities  


• Tourist resorts 


• Potential affected 


communities (e.g. 


Bedouin) 


• Lenders 


• Contractors 


EHC/CHL website • Present project information and 


progress updates  


• Tourist resorts 
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Engagement Activity  Appropriate Application  Suitable for  


• Disclose ESIA and other relevant 


project documentation 


• Lenders 


• Contractors 


Email Newsletter Updates • Brief project information to 


provide regular update 


• Tourist resorts 


• Contractors 


Annual /Semi Annual Event(s) • Present Project information to a 


large group of stakeholders, 


especially local community and 


authorities 


• Allow the SHs to provide their 


views and opinions 


• Build relationship with the 


communities, especially those 


impacted 


• Distribute non-technical 


information 


• Facilitate meetings with 


presentations, PowerPoint, posters 


etc. 


• Environmental regulating 


entities (e.g. EEAA) 


• Local governmental 


authorities  


• Tourist resorts 


• Potential affected 


communities (e.g. 


Bedouin) 


• Lenders 


• Contractors 


9.7.3 Grievance Mechanism  


EHC will receive and consider all comments and complaints associated with the Project. A standard 


grievance form will be developed for that purpose. Any person or organisation may send comments 


and/or complaints in person, by phone or via post or email using the contact information provided at 


the end of the grievance form. 


All comments and complaints will be responded to either verbally or in writing, in accordance with the 


preferred method of communication specified by the complainant, if contact details of the 


complainant are provided. 


All grievances will be registered and responded to in a timely manner. Individuals who submit their 


grievances have the right to request that their identity be kept confidential. More details on the 


grievance mechanism can be found in Appendix 12.  


9.7.4 Monitoring and Training 


The process of monitoring and controlling overall project stakeholder relationships and adjusting 


strategies and plans for engaging stakeholders, is a continuous process throughout the project 


lifecycle. 


This involves collecting data and concerns and recording them in the stakeholder register, conducting 


regular assessments of the level of engagement and using insights from the data collected to adjust 


strategies and tactics for engaging effectively with stakeholders.  


All staff will receive basic training during their orientation on stakeholder engagement to understand 


the importance of maintaining external relationships and the plans and mechanisms in place to achieve 


a good engagement.  
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