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Confidentiality 

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

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

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

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

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

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

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

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

proposed project.   

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

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

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

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

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

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

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

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

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

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

other materials importing. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

operation phase is expected during the third quarter of 2019.  

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

environmental and social legislation and regulations; the international legislation; 

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

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

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

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

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

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

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

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

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

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

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

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

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

the field visits.   

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

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

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

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

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

wastewater and alternative intake/outfall locations. 

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

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

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

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

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

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

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

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

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

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

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

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

subcontracting. 

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

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

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

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

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

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

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

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

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

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

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

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

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

developing appropriate environmental management practices. This will ensure environmental 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

finalized could be submitted to the CAA. 

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

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

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

regulatory requirements without any tangible impacts to the environment. 
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 الملخص التنفيذي

قامت شركة التحرير للبتروكيماويات بتكليف شركة وورلى بارسونز بإعداد دراسة تقييم ا
ثر البيئي 
وا"جتماعي لمشروع مجمع التحرير للبتروكيماويات والذي يقع داخل المنطقة ا"قتصادية بالسويس 

دراسة تقييم ا
ثُر البيئي  بالعين السخنة، جمھورية مصر العربية. ويستعرض ھذا التقرير نتائج
  وا5جتماعي للمشروع المقترح. 

ا
لمانية لمصنع ا5يثيلين وبإستخدام تكنولوجيا تكسير النافتا  Linde  مقاولي أعمال تنفيذ ھم شركة
" للمنتجات السائلة JSR, Axens, Uhdeالخاصة بھا، بينما يتم تطبيق التكنولوجيا الھاصة ب"

الكورية بتنفيذ أعمال مصنع البولي إيثيلين وبإستخدام التكنولوجيا  SKE&Cا"خرى، كما تقوم شركة 
) فتتم بواسطة OSBL، أما عن ا
عمال الخاصة بالمرافق والخدمات (Univationالخاصة بشركة 
والتي تشمل تسھي@ت ومستودعات التخزين Maire Tecnimont/ Archirodonك@ من شركتي 

تبلغ مساحة ا
رض و قلة للمنتجات من منطقة العمليات إلى الميناء.والرصيف البحري والخطوط النا
كم جنوب غرب  ٣٣مليون متر مربع تقريباً بحيث تقع على بعد  ٢٫٦ال@زمة العمليات ا"نتاجية حوالي  

ألف متر مربع فى ميناء  ٨٠٠مدينة السويس. كما يتضمن المشروع مساحة تخزين تقدر بنحو  
سيتم تصدير المنتجات السائلة المختلفة وإستيراد النافتا با5ضافة إلى بعض . McDermott)(١السخنة

  .المواد والكيماويات ال@زمة لعمليات ا5نتاج عبر ھذا الميناء

تھدف دراسة تقييم ا
ثر البيئي وا"جتماعي إلى التأكيد على ا5لتزام با5شتراطات المنصوص عليھا 
رية مصر العربية وا"شتراطات الدولية. كما تھدف الدراسة إلى تعريف والقوانين واللوائح البيئية لجمھو

وتحليل العناصر الحساسة بالبيئة الراھنة، وكذلك تحديد نوع وطبيعة وأھمية اRثار البيئية المحتملة 
خ@ل مراحل المشروع المختلفة. كما تھدف الدراسة إلى وضع توصيات بإجراءات التخفيف العملية 

د من اRثار البيئية الضارة إن وجدت، وكذا التوصية بإطار عام لUدارة البيئية وا"جتماعية والمجدية للح
وخطة رصد بيئي وإجتماعي  للمشروع من اجل ضمان مراعاة كل ا
طراف المعنيين والمُتأثرين 

 .بأنشطة المشروع موضع التقييم

وي المشروع على وحدة انتاج ا5يثيلين المادة الخام الرئيسية للمشروع المقترح ھي النافتا وسوف يحت
بجانب وحدات إستخ@ص المنتجات السائلة  ووحدة انتاج البولي إيثيلين ومنطقة خدمات خارج الموقع 
تضم (مأخذ مياه البحر والصرف البحري، وحدات 5نتاج الطاقة الكھربائية، محطة تحلية مياه البحر 

الصناعية). سوف ينتج المجمع المواد السائلة بالطاقة ومستودعات التخزين، ووحدات إنتاج الغازات 
إيثيلين يستخدم في إنتاج ك@ً من البولي إيثلين والھيكسين  ١٨٠ا5نتاجية التالية طن متري/ساعة: 

 ١٠٥والبيوتين والذي يستخدم داخلياً في عمليات التصنيع با5ضافة إلى إمكانية تصدير من ا5يثلين، 
خليط من زيوت الوقود.  ٢٠٫٥، با5ضافة إلى ١-ھيكسين ٩٫٥بنزين،  ٤٠ن، بيوتادي ٢٨٫٦بروبلين، 

طن متري/ساعة من البولي إيثيلين كمنتج صلب. ھذا وسوف يتم استخدام  ١٧١كما سيتم انتاج 
. ومن المخطط على أن ١-مستودعات مخصصة للمنتجات السائلة المختلفة والمواد الخام بميناء السخنة

ومرحلة التشغيل خ@ل الربع  ٢٠١٨في عام  (commissioning) التشغيلتبدأ عمليات تجارب 
 .٢٠١٩الثالث من عام 
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يستعرض الفصل الثاني من الدراسة ا5طار التشريعي لدراسة تقييم ا
ثر البيئي متضمناً التشريعات 
والدولية ومتطلبات  واللوائح البيئية وا5جتماعية المصرية، التشريعات الدولية، وكذا ا"تفاقيات ا5قليمية

، بنك الصادرات والواردات  OPICھيئات التمويل (مثل مؤسسة أعالي البحار الخاصة لUستثمار
وبنك ا5ستثمار  Korean EX-IM وبنك الصادرات والواردات الكوري US EX-IM ا
مريكي
 ).EIB ا
وربي

صفاً للمشروع المقترح. يستعرض كما يعرض الفصل الثالث من دراسة تقييم ا
ثر البيئي وا"جتماعي و
بصفة رئيسية موقع المشروع بتصميماته ومكوناته، ويقدم وصفاً لمراحل المشروع المختلفة متضمنة 
أنشطة ا5نشاء، مرحلة التشغيل، مرحلة إح@ل المشروع بنھاية مدة تشغيل المشروع والخدمات ذات 

والمخلفات الصلبة، وإنبعاثات الھواء،  الصلة. ويضم ھذا الفصل أيضاً وصفاً للمخلفات السائلة،
ومستويات الضوضاء، با5ضافة إلى الجدول الزمني للمشروع، ومتطلبات العمالة ال@زمة فى مراحل 

 .المشروع المختلفة

ويعرض توصيف البيئة الحالية (بيانات الوضع الراھن) في الفصل الرابع الذي يحتوي على نتيجة 
رير للبتروكيماويات والمنطقة المحيطة به لتقييم الوضع الراھن با5ضافة المسوح الميدانية لمجمع التح

إلى المراجعة الشاملة للدراسات المكتبية. وقد إشتملت ا
نشطة والمسوح الميدانية قياسات لنوعية الھواء 
وذلك الضوضاء، المسوح للبيئة البرية النباتية والحيوانية مستوى ، وقياسات (active) بالطريقة النشطة

بالمنطقة الرئيسية للمشروع با5ضافة إلى مسار خط أنابيب نقل المنتجات السائلة والمواد الخام (النافتا). 
الضوضاء وتسجيل إحداثيات مواقع القياسات مستوى تضمن تحليل البيانات تحليل قياسات الھواء و

ية والمناخية خ@ل جميع وكذلك الظروف الجو (GPS) والعينات بواسطة نظم تحديد المواقع العالمي
الزيارات الميدانية. كما تضمن توصيف الوضع البيئي وا5جتماعي وا5قتصادي الراھن البيانات 

السيول، ونوعية المياه  ،البحر ومياه الرواسب ونوعية البحرية البيئةوالدراسات الخاصة بكل من 
 .مناطق اRثارالجوفية والجيولوجيا وا
نشطة الزلزالية، والمناطق المحمية و

ويتضمن الفصل الخامس من الدراسة بدائل المشروع بما في ذلك بديل "عدم إقامة المشروع"، والمواقع 
التكنولوجيات المستخدمة ، بدائل التخلص النھائي من مياه الصرف المعالجة بدائل البديلة للمشروع، و

 .وبدائل موقع مأخذ مياه البحر والصرف البحري

ادس تحلي@ً لaثر البيئي وا5جتماعي المتوقع من المشروع، ويتضمن تصنيفاً ويعرض الفصل الس
مفص@ً لcثار ا5يجابية والسلبية المحتملة الناجمة عن مراحل المشروع المختلفة بما فيھا آثار ا
حداث 

جراءات العارضة وغير ا5عتيادية (الحوادث). وتعزى اRثار السلبية الرئيسية المحددة قبل تطبيق أي إ
وكذلك اRثار الناتجة عن أنشطة الحفر  على المناطق السياحية، الناجمة عن الضوضاء تخفيف إلى اRثار

بمنطقة الميناء إلى جانب اRثار الناجمة عن الحوادث مثل الحريق وا"نفجار. تم استخدام النماذج 
ثات الھواء، نموذج في ھذا القسم مثل نموذج إنتشار ملو (mathematical models) الحسابية

مستويات الضوضاء، وكذا نموذج لسحب وصرف مياه البحر وذلك لتقييم التأثير البيئي. با5ضافة إلى 
والتي تم القيام بھا خصيصاً  (QRA) ذلك فقد تضمن ھذا القسم نتائج دراسة التقييم الكمي للمخاطر

ا5يجابية للمشروع المتوقعة خ@ل لمشروع مجمع التحرير للبتروكيماويات. كما تضمن الفصل اRثار 
مراحل ا5نشاء والتشغيل والتي تتمثل في اRثار ا"قتصادية بصفة رئيسية نتيجة لaنشطة التالية: شراء/ 

  .تأجير التوريدات، والخدمات، وخلق فرص العمل مباشرة وغير مباشرة، والمقاولة من الباطن
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يف المطلوبة للحد من اRثار السلبية أو تقليلھا. ويھدف ويشمل الفصل السابع من الدراسة إجراءات التخف
تطبيق إجراءات التخفيف المناسبة عدم وجود آثار متبقية سلبية للمشروع. وتعتبر معظم اRثار المتبقية 
الناجمة عن المشروع ضئيلة أو صغيرة، إ" إن القليل من اRثار التراكمية المتوسطة ستنجم عن اRثار 

جة تقليل جودة الھواء الجوي نتيجة لUنبعاثات الغازية وا
تربة والجزيئات العالقة أثناء على الھواء نتي
مراحل ا5نشاء والتشغيل وا
حداث العارضة مثل الحريق وا5نفجار وحوادث المركبات. وسيجري تنفيذ 

الموظفين خطط ا"ستجابة للطوارئ في جميع الحوادث للتعامل الفوري مع الحادث، كما سيتلقى جميع 
 .تدريباً مناسباً لتنفيذ خطط ا5ستجابة في حا"ت الطوارئ

في الفصل الثامن من ا5دارة البيئية وا"جتماعية Uطار ا5رشادي لنظام تم عرض العناصر ا
ساسية ل
  والتي تتضمن السياسة وتحديد المخاطر والتأثيرات وكذلك برامج ا5دارة. الدراسة

5دارة البيئية وا"جتماعية كإطار إرشادي لوضع ممارسات ا5دارة البيئية خطة ا تاسعويعرض الفصل ال
وا"جتماعية المناسبة، مما يضمن ا"لتزام بالتشريعات البيئية وتعزيز ا5دارة البيئية وا"جتماعية الفعالة 

ة للمشروع المقترح خ@ل مراحله المختلفة. كما يتضمن ھذا الفصل ا"طار العام لUدارة البيئي
وا"جتماعية. وتتضمن خطة الرصد برامج الرصد البيئي وا5جتماعي ا5قتصادي والتي تغطي مراحل 

 .المشروع المختلفة والتي تتضمن المياه، الھواء والضوضاء وكذلك المجتمع المحلي

عرض نتائج المسح ا5جتماعي وا5قتصادي لمنطقة العين السخنة. في ھذا  عاشركما يتضمن الفصل ال
ل من الدراسة وبشكل عام، أظھر المجتمع المحلي موقفاً إيجابياً تجاه المشروع المقترح. كما الفص

ا5ستماع والتي عقدت بديوان عام  اتتضمن الفصل المعلومات والبيانات التي تم عرضھا خ@ل جلس
 اتلمناقشمحافظة السويس أثناء عمل دراسة تقييم ا
ثر البيئي وا"جتماعي للمشروع  وكذلك تفاصيل ا

محافظ  بنھاية جلسة التشاور ا
ولى، قام السيد الوزيرا5ستماع.  اتالمفتوحة التي عُقدت كجزء من جلس
الدراسات ال@زمة  بالموافقة على المضى قدماً في عمل وتكملة السويس واللجنة العليا للبيئة بالمحافظة

في حين بنھاية  .الثانية جلسة التشاورعلى ممثلي المجتمع المدني في  وا5نتھاء منھا ومن ثم عرضھا
 قام السيد الوزيروافق اعضاء اللجنة العليا للبيئة على المشروع المقترح وعليه جلسة التشاور الثانية، 

الموضوعات الموافقة على المشروع المقترح شريطة أن يتم ا
خذ في ا5عتبار بإع@ن محافظ السويس 
 .مع تقديم الدراسة إلى جھاز شئون البيئة توحةالتي تم عرضھا أثناء المناقشة المف

وأخيراً، فإن فريق التقييم يستخلصِ أنه وفقاً لنتائج وتوصيات دراسة تقييم ا
ثر البيئي وا"جتماعي 
 للمشروع المقترح، وإذا تم ا"لتزام بإجراءات التخفيف والرصد كما وَرَدَ، فإن القيام بالمشروع المقترح

  .ل التشريعات المصرية والدولية دون حدوث أية آثار سلبية اوخطرة على البيئةسيكون متوافقاً مع ك
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ABBREVIATION LIST 
AT Atmospheric Temperature 

ALARP As Low As Reasonably Practicable  

Av. Average 

AW Average Wind Speed 

BOD Biological Oxygen Demand 

BTEX Benzene, Toulene, Ethylbenzene,and Xylene 

BWRO Backwash RO  

CAA Competent Administrative Authority  

CAPMAS Central Agency for Public Mobilization and Statistics 

CESMP Construction Environmental and Social Management Plan  

CO Carbon Monoxide 

COD Chemical Oxygen Demand 

COPC Contaminant of Potential Concern 

CPI Corrugated Plate Interceptor 

D Decree 

DAF  Dissolved Air Flotation 

DO Dissolved Oxygen 

EDR Electrodialysis Reversal  

EEAA Egyptian Environmental Affairs Agency 

EGAS Egyptian Natural Gas Holding Company  

EGP Egyptian Pound 

EHS Environmental, Health, and Safety   

EIB European Investment Bank  

EP Equator Principles 

EPC Engineering, Procurement and Construction 

ESMP Environmental and Social Management Plans 

ESMS Environmental and Social Management System 

ESPS Environmental and Social Policy Statement 

EU European Union   

FEED Front End Engineering Design 

FRA Flood Risk Assessment  

GDP Gross Domestic Product  

GFW Gram Fresh Weight 

GHG Green House Gases 

GIIP Good International Industry Practice  

HC  Hydrocarbon 

HDI Human Development Index 

HDPE High Density Polyethylene  
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HHP High High Pressure 

HP High Pressure 

HSE Health, Safety and Environment  

IBA Important Bird Area 

IDA Industrial Development Authority 

IEA The International Energy Agency 

IFC International Finance Corporation 

IFC-PS Performance Standards on Environmental and Social Sustainability 

Intl.  International 

IR Individual Risks  

ISBL Inside Battery Limit 

LLDP Linear Low Density Polyethylene  

LP Low Pressure 

MAEs Major Accident Events  

MLA Marine Loading Arms  

MMSCFD Million Standard Cubic Feet per Day  

MP Medium Pressure 

MSDS Material Safety Datasheets  

MW Maximum Wind Speed 

NCD Non-communicable Diseases  

ND Not Detected 

NGO Non Governmental Organization 

NH3 Ammonia 

NO2 Nitrogen dioxide 

O3 Ozone 

OECD Organization for Economic Cooperation and Development  

OESMP Operational Environmental and Social Management Plan 

OPIC Overseas Private Investment Corporation  

ESPG Environmental and Social Due Diligence Procedures and Guidelines  

Org. Organism 

OSBL Outside Battery Limit 

PAH Polycyclic Aromatic Hydrocarbon 

PCBs Polychlorinated biphenyl  

PET polyethylene terephthalate   

PET Polyethylene Terephthalate  

PFO Pyrolysis Fuel Oil  

PGO Pyrolysis Gas Oil 

PM Particulate Matter 

PPE Personal Protective Equipment 

ppm Parts per Million 
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PPP Purchasing Power Parity  

ppt Parts per Thousand 

PS Polystyrene   

PS Polystyrene  

PVC Polyvinyl chloride  

PVC Polyvinyl Chloride  

RBO Regional Branch Office 

RH Relative Humidity 

RO Reverse Osmosis 

SBR Styrene-butadiene rubber 

SO2 Sulphur dioxide 

SPL Sound Pressure Levels  

SWT Sanitary Wastewater Treatment  

TDS  Total Dissolved Solids 

TPH Total Petroleum Hydrocarbons 

TSP Total Suspended Particles 

TSS Total Suspended Solids 

TVBC Total Viable Bacterial Count 

U&O Utilities and Offsite 

UNDP-HDR United Nations Development Program Human Development Report  

UNFCCC United Nations Framework Convention on Climate Change   

UPS Uninterruptable Power Supply 

VR Valued Receptor  

WB-EP World-Bank Equator Principles 

WD Wind Direction 

WHO World Health Organisation 

WRRI Water Resources Research Institute 

WS Wind Speed 

WWT Wastewater Treatment  

ZLD Zero Liquid Discharge 
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1. INTRODUCTION 

Tahrir Petrochemicals Corporation retained WorleyParsons to conduct an Environmental and Social 

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

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

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

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

this ESIA. 

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

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

million m
2
 in addition to 800,000 m

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

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

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

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

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

 

Figure  1-1 Proposed Tahrir Petrochemicals Complex Location 
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1.1 Background 

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

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

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

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

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

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

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

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

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

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

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

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

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

 

Figure  1-2 Main Shareholders   

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

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

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

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

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

initial start-up. The project is expected to be starting production by Q3 of year 2019. 
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1.2 Purpose of the Environmental and Social Impact Assessment 

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

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

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

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

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

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

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

Egyptian Environmental Affairs Agency (EEAA); 

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

and environmental risks and impacts; 

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

and standards, as applicable;  

• Equator Principles;  

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

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

• US EX-IM Bank Environmental Guidelines; 

• Korea EX-EM Bank Environmental Guidelines; and 

• European Investment Bank (EIB). 

Objectives of the ESIA include: 

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

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

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

potentially affected shall be considered. 

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

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

term) during construction and operation phases. 

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

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

resulting from the project. 

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

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

social impacts. 

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

considered and that communication systems are established during the assessment process 

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

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

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

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

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

summarised as follows: 

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

that the project must meet. 

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

the study area. 

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

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

• Develop an Environmental Management Plan including recommendations regarding mitigation 

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

to prevent or reduce significant negative impacts. 

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

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

on received Tahrir Petrochemicals comments. 

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

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

2.1 National Legislation 

2.1.1 Environmental Law 

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

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

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

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

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

9/2009). 

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

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

finally in June 2012 (Decree 710).  

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

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

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

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

commitment to the self-monitoring plan.   

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

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

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

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

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

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

pollutants and the procedures taken to rectify such deviations. 

A IR QUALITY AND EMISSIONS  

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

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

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

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

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

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

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

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

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

Pollutant Average Period 
Maximum Limit for 

Industrial Zones  

Sulphur Dioxide 1 hour 350 

24 hours 150 

1 year 60 

Carbon Monoxide 1 hour 30 000 

8 hours 10 000 

Nitrogen Dioxide 1 hour 300 

24 hours 150 

1 year 80 

Ozone  1 hour 180 

8 hours 120 

Total Suspended Particles 24 hours 230 

1 year 125 

Particulate Matter - PM10 24 hours 150 

1 year 70 

Particulate Matter - PM2.5 
24 hours 80 

1 year 50 

Suspended Particles 

measured as black smoke 

24 hours 150 

1 year 60 

Lead  1 year 1 

Ammonia 24 hours 120 

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

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

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

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

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

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

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

 

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

Pollutant Maximum Limit Notes  

Total Suspended Particles 50 

Applicable for both 

Ethylene and 

Polyethylene Plants 

Nitrogen Oxides  300 

Sulphur Dioxide 500 

Hydrogen Chloride  10 

Phenol Chloride 500 g/t  (Environmental Load) 

Acrylonitrile 5 (or 15 in Drying Units) 

Ammonia 15 

Volatile Organic Compounds 20 

Total Heavy Metal 1.5 

Mercury 0.2 

Formaldehyde 0.15 

Dioxin and Furan 0.1 ng/m
3
 

Benzene 5 Applicable for 

Ethylene Plant only 
1,2-Dichloromethane 5 

Ethylene 150 

Hydrogen Cyanide 2 

Hydrogen Sulphide 5 

Nitrobenzene 5 

Organic Sulphur 2 

Total Phenols 10 
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Pollutant Maximum Limit Notes  

Carbon Lactam 0.1 

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

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

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

D710/2012) 

Pollutant Coke Gas and 

Treatment Gases 

Natural Gas Fuel Oil #2 Fuel Oil #6 

Total Solid 

Particles 

100 50 100 100 

Nitrogen Oxides  500 500 500 500 

Sulphur Dioxide 350 150 1300 1500 

Carbon 

Monoxide 

300 100 250 250 

Total Heavy 

Metals 

5 5 5 5 

The above concentrations are based on the following reference conditions: 

• Temperature: 273 
0
K 

• Atmospheric  pressure: 1 

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

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

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

NOISE EMISSIONS  

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

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

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

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

CONDIT IONS W ITHIN THE WORKPL ACE  

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

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

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

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

be easily accessible (Annex 8/D1095). 

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

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

• The maximum limits for carcinogens and suspected carcinogens.  

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

or be exposed to in any way.  

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

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

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

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

Activity and place types 
Occupancy Density 

(Person/100 m
2
) 

Minimum limit  

(l/s per Person) 

Office Room  5 10 

Reception Area / Main Entrance  30 5.5 

Meeting Room 50 8 

Conference Hall 50 8 

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

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

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

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

workers in different areas of the facility 

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

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

Continuous work 30  26.7 25 

75% work,25% rest 30.6 28 25.9 

50% work, 50% rest 31.4 29.4 27.9 

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

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

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

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

(Annex 7, D1095/2011) 

Type of Place and Activity Maximum Limit 

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

Administrative offices- work rooms for computers and similar 

equipment. 

65 

Work rooms for activities requiring routine mental concentration. 60 

HAZ ARDOUS SUBST ANCES AND WASTES  

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

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

explosive or flammable substances or those with ionising radiation.”  

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

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

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

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

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

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

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

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

D1095.  

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

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

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

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

situation.   

WASTEW ATER D ISCHARGE INTO MARINE ENVIRONMENT  

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

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

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

                                                      

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

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

the identification and monitoring of bathing zones. 

Industrial establishments are licensed to discharge effluents containing degradable substances into 

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

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

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

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

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

Parameters Unit Limit 

Temperature ºC Should not exceed 5 ºC above the prevailing 

temperature, with a maximum ceiling of 38 ºC 

pH - 6 – 9 

Colour Hazen Free from colouring materials 

Biological Oxygen 

Demand 

mg/l 60 

Chemical Oxygen 

Demand (dichromate) 
mg/l 100 

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

environment into which wastewater is 

discharged 

Suspended Solids mg/l 60 

Hydrogen Sulphide  mg/l 1 

Oil and Grease mg/l 15 

Total Phosphorus  mg/l 2 

Total Nitrogen mg/l 10 

Phenols mg/l 0.015 

Ammonia (as N) mg/l 3 

Vanadium  mg/l 0.002 

Selenium  mg/l 0.001 

Mercury mg/l 0.001 

Lead mg/l 0.01 
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Parameters Unit Limit 

Cadmium mg/l 0.01 

Arsenic mg/l 0.01 

Chromium mg/l 0.01 

Copper mg/l 1 

Nickel mg/l 0.1 

Iron mg/l 1.5 

Manganese mg/l 0.1 

Zinc mg/l 1 

Silver mg/l 0.05 

Pesticides of all types
2 

mg/l 0.2 

Cyanide  mg/l 0.01 

Total Coliform  MPN/100 cm
3
 1000 

Boron mg/l 0.4 

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

2.1.2 Other Relevant Regulations 

HAZ ARDOUS SUBST ANCES  

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

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

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

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

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

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

SHORE PROTECTION 

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

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

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

                                                      

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

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

control and protect the coasts.  

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

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

Articles 7-10 present the licence approval procedures.  

WASTEW ATER REUSE IN IRRIG ATION  

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

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

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

workers using such water. 

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

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

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

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

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

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

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

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

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

suggested soil types. 

Table  2-8 Permissible Limits for Reuse of Treated Wastewater 

Parameter Units 
Primary 

Treatment 

Secondary 

Treatment 

Tertiary 

Treatment 

TSS mg/l 350 40 20 

BOD5 mg/l 300 40 20 

COD mg/l 600 80 40 

Oil and Grease mg/l - 10 5 

Copper mg/l - 0.2 0.2 

Nickel mg/l 0.5 0.2 0.2 

Cadmium mg/l 0.05 0.01 0.01 

Arsenic mg/l - - 0.1 

Zinc mg/l - 2 2 

Lead mg/l 10 5 5 
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Parameter Units 
Primary 

Treatment 

Secondary 

Treatment 

Tertiary 

Treatment 

Cobalt mg/l - 0.05 0.05 

Chromium mg/l - - 0.1 

Iron mg/l - 5 5 

Manganese mg/l 0.2 0.2 0,2 

Enteric 

Nematoda (Cells 

or Eggs) 

Counts/l ٥ 1 1 

Sodium 

Absorption Ratio 
% 25% 20% 20% 

Chlorides mg/l 350 300 300 

Boron mg/l 5 3 3 

Molybdenum 

(Green Fodder 

Only) 

mg/l 

- 0.01 0.01 

Max. 

concentration of 

TDS (according 

to the plant 

tolerance) 

Counts/l 2500 2000 2000 

Faecal Coliform MPN/100 ml - 1000 100 

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

proposed project: 

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

• Law 38/1976; Municipal Waste Management; 

• Law 102/1983; Natural Protectorates; 

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

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

SOCIAL AND LABOUR REGUL ATORY CONSIDERATIONS  

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

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

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

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

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

to the following: 

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

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

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

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

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

consecutive years or reaching the age of 50; 

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

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

on rest days and holidays. 

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

being such as: 

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

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

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

whenever needed. 

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

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

hazardous. 

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

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

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

different work and environmental hazardous existing in work place.  

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

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

law. 

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

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

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

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

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

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

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

2009 (2
nd 

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

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

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

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

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

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

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

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

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

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

World Bank. 

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

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

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

following: 

• EEAA; 

• Competent administrative authorities according to project nature and location; 

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

competent administrative authority); 

• Local community councils; and  

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

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

The consultation can also include representatives from: 

• Local non-governmental environmental organizations; 

• Universities and research centres; and 

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

2.2.1 The World Bank 

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

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

that potentially affected people have been properly consulted. 

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

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

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

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

OPERATIONAL POLICY 4.01:  ENVIRONMENTAL ASSESSMENT  

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

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

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

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

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

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

adverse environmental impacts throughout project implementation. The Bank favours preventive 

measures over mitigatory or compensatory measures, whenever feasible. 

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

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

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

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

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

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

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

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

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

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

technical analyses of a proposed project. 

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

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

its potential environmental impacts. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2.2.2 International Finance Corporation (IFC) Sustainability Framework 

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

is an integral part of IFC approach to risk management. 

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

transparency and accountability, and contributes to positive development impacts. 

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

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

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

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

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

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

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

Risks and Impacts 

• Performance Standard 2: Labour and Working Conditions 

• Performance Standard 3: Resource Efficiency and Pollution Prevention 

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

• Performance Standard 5: Land Acquisition and Involuntary Resettlement 

• Performance Standard 6: Biodiversity Conservation and Sustainable Management of 

Living Natural Resources 

• Performance Standard 7: Indigenous People 

• Performance Standard 8: Cultural Heritage 

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

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

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

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

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

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

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

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

respective policies and standards.  

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

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

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

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

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

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

indicators.  

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

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

Table  2-9 IFC Industry-Sector EHS and Applicability 

IFC EHS Guideline Applicability Applicability to the Project 

Large Volume Petroleum-

Based Organic Chemicals 

Manufacturing 

Applicable for the production of 

lower olefins from virgin naphtha, 

natural gas, and gas oil (with 

special reference to ethylene) as 

well as aromatics (with special 

reference to some products 

including benzene) 

Applicable to Ethylene Plant 

Petroleum-based Polymers 

Manufacturing 

Applicable where monomers are 

polymerized and finished into 

pellets or granules for subsequent 

industrial use 

Applicable to Polyethylene 

Plant 

Thermal Power Applicable to combustion 

processes fuelled by gaseous, 

and liquid and designed to deliver 

electrical or mechanical power, 

steam, heat, or any combination 

of these, with a total rated heat 

input capacity above 50 

Megawatt thermal input (MWth). It 

applies to boilers, reciprocating 

engines, and combustion turbines 

in new facilities. 

Applicable to Power 

Generation Unit  
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IFC EHS Guideline Applicability Applicability to the Project 

Crude Oil and Petroleum 

Product Terminals 

Includes information for land and 

shore-based petroleum storage 

terminals receiving and 

dispatching bulk shipments of 

crude oil, middle distillates, 

residual fuel oil, and specialty 

products from pipelines for 

subsequent commercial 

distribution 

Applicable to the Marine 

Terminal area  

Ports, Harbors and Terminals The EHS Guidelines for Ports, 

Harbors, and Terminals are 

applicable to commercial ports, 

harbors, and terminals for cargo 

and passengers transfer. It 

includes procedures for dredged 

materials management. 

Applicable to Marine 

Terminal area 

(Construction/dredging 

works) 

Water and Sanitation Includes information relevant to 

the operation and maintenance of 

(i) potable water treatment and 

distribution systems, and (ii) 

collection of sewage in 

centralized systems (such as 

piped sewer collection networks) 

or decentralized systems (such as 

septic tanks subsequently 

serviced by pump trucks) and 

treatment of collected sewage at 

centralized facilities 

Applicable to the 

Desalination Plant and 

Wastewater Treatment 

System 

IFC  EHS  GENERAL GUIDELINES  

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

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

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

expected to achieve whichever is more stringent. 

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

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

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

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

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

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

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

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

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

assessment and monitoring of impacts. 

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

type should be managed through a combination of: 

• Energy use efficiency 

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

emissions 

• Application of emissions control techniques 

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

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

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

guidelines presented in Table  2-10. 

Table  2-10 IFC Ambient Air Quality Guidelines  

Pollutant Average Period 
Guideline Value  

(µg/m
3
) 

Sulphur dioxide (SO2) 
24 hours 

20 

125 (Interim target
3
-1) 

50 (Interim target-2) 

10 minutes 500 

Nitrogen dioxide (NO2) 
١ year 40 

1 hour 200 

Particulate Matter (PM10) 1 year 

70 (Interim target-1) 

50 (Interim target-2) 

30 (Interim target-3) 

20 

                                                      

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

recommended guidelines.     



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

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

Pollutant Average Period 
Guideline Value  

(µg/m
3
) 

24 hours 

150 (Interim target-1) 

100 (Interim target-2) 

75 (Interim target-3) 

50 

Particulate Matter (PM2.5) 

1 year 

35 (Interim target1) 

25 (Interim target-2) 

15 (Interim target-3) 

10 

24 hours 

75 (Interim target-1) 

50 (Interim target-2) 

37.5 (Interim target-3) 

25 

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

100 

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

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

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

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

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

parameters and locations, baseline calculations and monitoring frequency. 

NOISE EMISSIONS  

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

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

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

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

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

options include: 

• Selecting equipment with lower sound power levels 

• Installing silencers for fans 

• Installing suitable mufflers on engine exhausts and compressor components 

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

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

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

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

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

WASTEWATER  

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

wastewater from utility operations or stormwater to the environment. 

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

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

contaminant concentrations in excess of local ambient water quality criteria.   

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

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

on local regulatory requirements.  

LARGE VOLUME PETROLEUM-BASED ORGANIC CHEMICALS MANUFACTURING  

This Guideline includes industry relevant environmental impacts management techniques, 

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

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

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

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

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

limits are presented for land application. 

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

Manufacturing 

Parameter Unit Guideline Value 

Particulate Matter (PM) mg/Nm
3
 20 

Nitrogen Oxides mg/Nm
3
 300 

Hydrogen Chloride mg/Nm
3
 10 

Sulphur Oxides mg/Nm
3
 100 

Benzene mg/Nm
3
 5 

1,2 Dichloroethane mg/Nm
3
 5 

Vinyl Chloride(VCM) mg/Nm
3
 5  

Acrylonitrile mg/Nm
3
 

0.5 (incineration) 

2 (scrubbing) 
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Parameter Unit Guideline Value 

Ammonia mg/Nm
3
 15 

VOC mg/Nm
3
 20 

Heavy Metals (Total) mg/Nm
3
 1.5 

Mercury
4
 mg/Nm

3
 0.2 

Formaldehyde mg/m
3
 0.15 

Ethylene mg/Nm
3
 150 

Ethylene Oxide mg/m
3
 2 

Hydrogen Cyanide mg/m
3
 2 

Hydrogen Sulphide mg/m
3
 5 

Nitrobenzene mg/m
3
 5 

Organic Sulphide and Mercaptans mg/m
3
 2 

Phenols, Cresols and Xylols (as 

Phenol) 
mg/m

3
 10 

Caprolactam mg/m
3
 0.1 

Dioxins/Furans ngTEQ/Nm
3
 0.1 

PETROLEUM-B ASED POLYMERS MANUFACTURING  

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

Based Organic Chemicals Manufacturing includes the management recommendations for the 

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

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

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

presented for land application 

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

Parameter Unit Guideline Value 

Particulate Matter (PM) mg/Nm
3
 20 

Nitrogen Oxides mg/Nm
3
 300 

Hydrogen Chloride mg/Nm
3
 10 

Sulphur Oxides mg/Nm
3
 500 

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

                                                      

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

g/t e-PVC 500 

Acrylonitrile mg/Nm
3
 

5 

(15 from dryers) 

Ammonia mg/Nm
3
 15 

VOC mg/Nm
3
 20 

Heavy Metals (Total) mg/Nm
3
 1.5 

Mercury
5
 mg/Nm

3
 0.2 

Formaldehyde mg/m
3
 0.15 

Dioxins/Furans ngTEQ/Nm
3
 0.1 

 

THERMAL POWER  

This Guideline includes industry relevant environmental impacts management techniques, 

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

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

effluent guidelines are presented for land application. 

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

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

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

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

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

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

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

engines, and combustion turbines in new and existing facilities. 

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

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

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

environmental assessment. 

 

 

                                                      

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

Guidelines for Combustion Turbines) 

Parameter Unit Guideline Value 

Natural Gas 

Nitrogen Oxides mg/Nm
3
 51 

Fuel other than Natural Gas 

Particular Matter (PM) mg/Nm
3
 

50 (Non degraded air quality)
 6
 

30 (Degraded “poor” air quality) 

Sulphur Dioxides  

Use of 1% or less S fuel (Non degraded 

air quality) 

Use of 0.5% or less S fuel (Degraded 

“poor” air quality) 

Nitrogen Oxides mg/Nm
3
 152 

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

• Dry gas and excess O2 content of 15%. 

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

Emissions Guidelines for Boiler) 

Parameter Guideline Value 

Natural Gas 

Nitrogen Oxides 240 

Other Gaseous Fuel 

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

30 (Degraded “poor” air quality) 

Sulphur Dioxides 400 

Nitrogen Oxides 240 

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

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

                                                      

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

absence, if WHO Air Quality Guidelines are exceeded significantly 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 28 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

Parameter Guideline Value 

30 (Degraded “poor” air quality) 

Sulphur Dioxides 
900-1,500

(1)
 (Non degraded air quality) 

400 (Degraded “poor” air quality) 

Nitrogen Oxides 
400 (Non degraded air quality) 

200 (Degraded “poor” air quality) 

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

• Dry gas and excess O2 content of 3%. 

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

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

efficiencies. 

CRUDE O I L AND PETROLEUM PRODUCT TERMINALS  

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

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

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

commercial distribution. The Guideline provides management recommendations for the different 

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

hazardous materials & oil.  

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

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

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

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

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

of the effluent of the receiving water use. 

PORTS,  HARBORS ,  AND TERMINALS  

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

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

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

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

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

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

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

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

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

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

This Guideline includes environmental management techniques, monitoring recommendations and 

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

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

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

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

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

national requirements.  

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

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

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

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

requirements.  

SOCIAL  

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

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

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

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

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

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

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

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

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

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

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

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

labour and occupational health and safety. 

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

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

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

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

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

avoids or minimizes risks to the affected communities. 

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

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

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

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

practice to help develop an appropriate community development program.  

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

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

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

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

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

project cycle. 

2.2.3 Equator Principles 

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

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

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

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

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

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

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

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

from 4 June 2013, as follows: 

• Principle 1: Review and categorisation 

• Principle 2: Environmental and Social Assessment 

• Principle 3: Applicable Environmental and Social Standards 

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

• Principle 5: Stakeholder Engagement 

• Principle 6: Grievance Mechanism 

• Principle 7: Independent Review 

• Principle 8: Covenants 

• Principle 9: Independent Monitoring 

• Principle 10: Reporting and Transparency 

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

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

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

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

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

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

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

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

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

evaluating prospective projects seeking OPIC support.   

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

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

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

social provisions and the IFC Performance Standards and Guidelines. 

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

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

monitoring compliance. 

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

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

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

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

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

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

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

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

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

host country laws and the IFC Performance Standards.  

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

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

performance. 

2.2.5 US EX-IM Bank Environmental Procedures and Guidelines 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

financed by Ex-Im Bank.   

2.2.6 Korea EX-IM Bank Environmental Procedures and Guidelines 

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

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

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

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

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

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

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

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

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

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

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

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

community health and safety. 

2.2.7 European Investment Bank (EIB) 

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

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

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

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

standards grouped across 10 thematic areas listed below: 

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

2. Pollution prevention and abatement 

3. Biodiversity and ecosystems 

4. Climate-related standards 

5. Cultural heritage 

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

8. Labour standards 

9. Occupational and public health, safety and security 

10. Stakeholder engagement 

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

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

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

best practice. 

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

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

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

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

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

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

determined. 

2.3 Regional / International Conventions 

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

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

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

• Environmental 

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

1933. 

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

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

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

(ratified in 1982). 

- Basel Convention on Transboundary Movements of Waste,1989.   

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

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

December 1994). 

• Social 

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

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

1957) 

- Abolition of Forced Labour Convention (Ratified 1958) 

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

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

1982) 

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

Members of Their Families (December 1990) 

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

Worst Forms of Child Labour(Ratified in 2002) 

2.4 Competent Authorities 

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

Suez Governorate and Ministry of Health and Population.  

2.4.1 Egyptian Environmental Affairs Agency (EEAA)  

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

and procedures directed towards environmental protection addressing industrial pollution, nature 

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

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

Administrative Authority (CAA).  

2.4.2 Suez Governorate  

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

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

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

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

compliance of these projects with environmental laws and regulations. 

2.4.3 Ministry of Housing, Util it ies and Urban Communities 

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

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

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

2.4.4 Ministry of Health 

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

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

allowable limits for potable water. 

2.4.5 Ministry of Agriculture   

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

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

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

agricultural workers using such water. 

2.4.6 Industrial Development Authority ( IDA)  

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

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

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

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

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

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

2.4.7 Ministry of Petroleum  

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

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

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

1352 of the year 2007).   

2.4.8  Egyptian Shore Protection Authority (SPA)  

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

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

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

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

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

responsibilities cover: 

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

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

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

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

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

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

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

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

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

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

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

site and the Tank Farm is about 7.5 km. 

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

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

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

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

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

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

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

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

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

proposed complex. 

3.1 Project Location 

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

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

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

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

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

and outfall, power generation units, desalination plant and storage tanks). 
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Cairo-Sokhna Road

Hurgada-Suez Road

 

Figure  3-1 Proposed Tahrir Petrochemicals Complex Location 

3.2 Project Schedule 

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

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

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

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

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

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

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

years. 
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Table  3-1 Project Schedule 

Task  Expected Date 

Start of construction phase Q2 2015 

Facility commissioning  Q4 2018 

Start of production phase Q3 2019 

3.3 Project Layout 

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

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

Table  3-2 Proposed Complex Components 

Item/Area Description 

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

A2 Pipe way from tank farm to jetty 

A3 Corridor from main production area to port area 

A5 Tank farm and port area utilities 

A6 Jetty and onshore facilities 

A7a Seawater intake and outfall 

A7b Desalination plant 

A8 Pipeline from desalination plant to ISBL 

P1 Ethylene plant 

P2 Polyethylene plant 

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

layout for the proposed marine terminal facilities and Figure  3-5 shows the port area layout.  
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Refer to Figure 3-5

Refer to Figure 3-3

 

Figure  3-2 Overall Plot Plan Layout 
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Figure  3-3 Main Plant Site Layout 
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Figure  3-4 Overall Marine Terminal Layout  
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Figure  3-5 Marine Terminal Facilities Layout 
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3.4 Project Components  

The proposed Tahrir Petrochemicals complex consists of the following components: 

3.4.1 Ethylene Plant (P1) 

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

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

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

3.4.2 Polyethylene Plant (P2)  

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

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

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

processes are presented in Section  3.6.2. 

3.4.3 Util ities &Offsite (U&O) 

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

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

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

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

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

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

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

3.4.4 Sokhna 1 (McDermott) Port   

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

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

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

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

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

Component Description 

Existing Quayside Dolphin 

Function: Will be utilized for  Butadiene product exporting  

New Jetty (Berth 1 and Berth 2) 

Function: Will be utilized for: 
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Component Description 

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

and isopentane 

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

fuel import and Propylene export   

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

2) Dock Safety Unit for Vapour Return lines 

3) Scrapper stations 

4) Gangway with crane  

5) Operator’s shelter 

6) Foam Unit 

7) Slops system 

8) Pipe rack 

In addition to firefighting system (using seawater) 

Jetty Structures 

Comprised of: 1) Platform 

2) Dolphins (Figure  3-7) 

3) Catwalks  

4) Access trestle between the onshore equipment 

area and new jetty berths 

Onshore Equipment for Jetty Operations 

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

Hexene-1, Isopentane / butene, Fuel Oil, 

Propylene, Ethylene, Butadiene) 

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

are routed to Tank Farm Flare) 

3) Slops system (Pump-Out drum with slops 

forwarding pumps) 

4) Vapour Blower Unit (VBU) 

5) Vapour Combustion Unit (VCU) 
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Component Description 

Pipelines from Jetty to Tank Farm Boundaries 

Description: Specifications and capacities of pipelines from jetty to 

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

 

Figure  3-6 New Jetty Berths Layout 

  
 

 

Berthing Dolphin Mooring Dolphin Product Berth Platform 

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

 

Figure  3-9 Pipelines Corridor Layout 

4 2 
3 

1 

5 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 47 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

Table  3-4 Specifications and Capacities of the Main Pipelines between Jetty and Tank Farms 

Service Diameter (inch) Flow rate 

(ton/hr) 

Naphtha Feed 36 4,000 

Fuel Oil(Diesel) 32 4,000 

Propylene 24 1,500 

Ethane/Ethylene 6 300 

Hexene-1 loading 12 300 

Benzene product 12 400 

Butadiene product 10 200 

Iso-Pentane
(1)

  10 50 

Ethylene circulation line 4 5 

Propylene circulation line 4 5 

Butadiene circulation line 4 5 

Firefighting water 10 568 

Nitrogen 6 10.2 

Slopes 4 20 

Instrument air 2 100 

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

Complex. 

3.5 Construction Phase 

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

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

compressors, welding machines, etc.   

3.5.1 Construction Activit ies 

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

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

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

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

commissioning. 
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The construction scope will include:  

• general site grading; 

• building of access and service roads; 

• installation of the main process units;  

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

wastewater collection and treatment system; 

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

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

• construction of various storage tanks; and 

• construction of administrative, control and maintenance buildings. 

• construction of marine terminal facilities 

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

S ITE CLEARING AND GRADING  

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

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

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

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

backfill for utilities and drainage facilities. 

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

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

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

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

and equipment during the construction phase.  

FOUNDATIONS AND SETTING OF MAJOR EQUIPMENT  

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

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

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

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

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

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

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

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

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

foundations and delivery of materials. 

INSTALLATION OF OT HER FACILIT IES  

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

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

trays, conduit and wiring; and instrumentation. 

CONSTRUCTION OF MARINE TERMINAL FACILIT IES 

DREDGING  

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

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

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

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

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

 

Figure  3-10 Areas to be Dredged 
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JETTY STRUCTURES   

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

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

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

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

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

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

Combustion Unit (VCU). 

TESTING  

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

with applicable standards. 

3.5.2 Labour Requirements 

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

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

prepared labour camp.  

3.6 Operation Phase 

3.6.1 Technology 

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

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

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

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

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

presented in Section 5.3 of this report.  

3.6.2 Process Description 

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

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

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

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

units. 
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ETHYLENE PLANT (P1) 

OVERVIEW  

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

• Ethylene 

• Propylene 

• Butadiene 

• Benzene 

• Hydrogen 

• Hexene-1 

• Pyrolysis gas oil  

• Pyrolysis fuel oil 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

C2S stream is directed to the Ethylene Fractionator Unit.  

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

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

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

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

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

ETHYLENE ,  HEXENE-1  AND PYROLYSIS FUEL OIL PRODUCTION PROCESS 

DESCRIPTION  

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

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

collected into two main furnace feed headers. From these headers the furnace feed material streams 

are routed separately to the Cracking Furnace Section where they are distributed to nine furnaces 

(eight in operation one of them is used for recycle gases and one spare). 

The cracking furnaces mainly consist of two sections; the radiant section where the cracking reactions 

to form the main products take place, and the convection section which is used to heat up the cold 

hydrocarbon feed stream. 

The feed to the furnaces is first preheated in the convection section. After mixing the feed with steam, 

the mixture is superheated and transferred to the radiant section. In the radiant section, the cracking 

reactions occur in radiant coils, with heat input by burners located at the firebox floor and firebox 

sidewalls. In the quench exchangers downstream of the radiant section, the cracked gas is cooled 

down in the Primary Fractionator column (Oil Fractionation Unit), while producing saturated very high-

pressure (HHP) steam.  

The Primary Fractionator consists of three sections (lower, middle and upper). In the lower section, 

cracked gas is cooled to about 194 °C, where most coke particles and tar are removed from cracked 

gas. In addition, heavy oil components condense, they build up the Pyrolysis Fuel Oil (PFO). In the 

upper section of the Primary Fractionator, the cracked gas is purified from traces of oily components. 

The Water Quench Unit is the next purification step in which the cracked gas from the Primary 

Fractionator is cooled to ambient temperature and heavy gasoline as well as process steam are 

condensed. The purified and cooled cracked gas leaving the top of the column with approx. 38 °C is 

fed to the Cracked Gas Compression Section. Following this, the cracked gas then enters the Acid 

Gas Removal Unit where condensate is separated. The cracked gas leaving this unit is fed to the 

HP/LP Depropanizer Unit. Several streams generate form this Unit, where one of them is directed to 

the Acetylene Hydrogenation Unit followed by HRS/Dual Demethanizer Unit for further processing. 

The C2S output stream of the HRS/Dual Demethanizer Unit and the De-ethanizer Unit is directed to 

the Ethylene Fractionator Unit. Three output streams generate from this unit. The first stream is a final 

product, namely Ethylene product. The second stream is directed to the Hexene-1 Unit for further 

processing and finally producing Hexene-1 product.  
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The third stream is Ethane that will be recycled along with minor C4- and C8+ by-product streams 

generating from the Hexene-1 Unit to the Feed Preheating Unit.  

PROPYLENE PRODUCTION PROCESS DESCRIPTION  

One of the outputs of the HP/LP Depropanizer Unit, namely C3S is directed to the C3 Purification Unit 

along with another C3S stream generating from the De-Ethanizer Unit. The main output stream of the 

C3 Purification Unit is the Propylene product. Additionally, Propane recycle is directed to the Feed 

Preheating Unit. 

BUTADIENE PRODUCTION PROCESS DESCRIPTION  

The C4+ stream generating from the HP/LP Depropanizer Unit and containing butadiene is fed to the 

first Extractive Distillation Column. Simultaneously solvent is fed to the column. Butanes and butenes 

are drawn off from its top. Crude butadiene and acetylenes are fed to the second Extractive 

Distillation Column and vinyl- and ethyl-acetylenes are drawn off from the Column. The solvent 

containing C4-hydrocarbons is fed to Solvent Stripper. Finally vinyl- and ethyl-acetylenes are drawn 

off from the side stream of Solvent Stripper. The residual C4-hydrocarbons are stripped from the 

solvent in the Stripper. Such stripped C4-hydrocarbons are returned to the Extractive Distillation 

Column without pressurizing by a compressor. The pure butadiene product is produced by separation 

of heavies such as 1,2-butadiene, butadiene dimer, C5, etc.  

BENZENE AND C9+  (FUEL O IL)  PRODUCTION PROCESS DESCRIPTION 

The C4+ stream generating from the HP/LP Depropanizer Unit is directed to the Debutanizer Unit. 

One of the output streams from this unit is mixed with the output stream generating from the Water 

Quench Unit and then directed to another Debutanizer Unit, where it is further processed. Two 

streams generate from this unit. The C5S stream is directed to Gasoline Hydrogenation Unit and the 

output stream (C5 recycle) is mixed with other recycle streams and sent to the Feed Preheating Unit. 

The C6-C9s stream is directed to the HDA Unit where several streams are produced. One of the 

streams is the Benzene product. Furthermore, C6 recycle generating from the HDA Unit is mixed with 

the C5 recycle and sent to the Feed Preheating Unit. The last stream is sent to the Denonaizer Unit 

where the C9+ (Fuel Oil) product is produced along with C7-C8 recycle. The C9+ (Fuel Oil) product 

can be used internally as a fuel source; whereas, the C7-C8 recycle is sent to the Feed Preheating 

Unit. 

HYDROGEN AND FUEL GAS PRODUCTION PROCESS DESCRIPTION  

One of the outputs of the HP/LP Depropanizer Unit is directed to the Acetylene Hydrogenation Unit 

and then directed to the HRS/Dual Demethanizer Unit where both Hydrogen and Fuel Gas are 

produced. The Hydrogen product for the downstream P2 units is compressed in a Hydrogen product 

booster package to the required U&O pressure. A third stream generating from the HRS/Dual 

Demethanizer Unit, namely C2S is directed to the Ethylene Fractionator for further processing. 
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Figure  3-11 Ethylene Plant Block Flow Diagram 
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BUTENE-1  PRODUCTION PROCESS DESCRIPTION  

Ethylene vapour product from the Ethylene product header is routed to Butene-1 Unit where Ethylene 

is converted in a dimerization reaction to Butene-1 product. The reaction takes place in the liquid 

phase and is homogenously catalyzed. Butene-1 is withdrawn after purification as the main product. 

By-products include a small C6 fraction returned to the naphtha feed preheating section. Butene-1 is 

directed and consumed entirely in the Polyethylene production process as an input material. 

POLYETHYLENE PL ANT (P2) 

Figure  3-12 shows the process flow diagram for the P2. The process starts with feeding different 

process inputs to the raw material supply and purification system. Two co-monomers produced from 

the P1 processes, namely Butane-1 or Hexene-1 will be purified before use.  

In addition, several outputs from the P1 unit will be used in the production process. Some of these 

outputs can be utilized directly without further purification, namely hydrogen; whereas, some will be 

first purified such as ethylene. The Ethylene supply from P1 passes through the Ethylene Deoxo 

Vessel to remove oxygen by oxidation of the copper catalyst to copper oxides. Ethylene, after leaving 

the Deoxo Vessel, then enters Ethylene Dryer to remove trace amounts of water and methanol. 

Resin is produced by polymerization of reactants in a fluidized bed reactor as well as certain 

modifiers. An externally cooled cycle of reactant gas fluidizes the reactor bed and removes the 

exothermic heat of reaction. Catalyst and purified reactants (Ethylene, Butene-1 or Hexene-1and 

Hydrogen) are fed continuously to the Reactor.  

Granular resin and reaction gas are discharged intermittently to the Product Discharge Systems from 

the Reactor. The resin and gas are separated. The gas is vented to the top of the Reactor as it is 

displaced by additional resin. The resin flows by gravity to the Product Blow Tanks, from which it is 

conveyed to the Product Purge Bin. Resin leaving the Product Purge Bin passes through the Product 

Purge Bin Rotary Feeder, which is equipped with knives to shear the material not fully contained 

within the feeder.  

Following this, the resin is transferred by gravity flow to the Particle Screener where any oversized 

chunks are separated from the resin. Resin from the Particle Screener drops by gravity to the 

Granular Resin Surge/Vent Hopper, which provides feed to the Granular Rotary Feeder. Resin from 

the Granular Rotary Feeder proceeds by gravity flow to the Mixer Feed Hopper and Vent Filter via the 

Resin/Additive Conveyor where additives are added to the resin. Granular resin and solid additives 

are fed through Mixer Feed Hopper/Vent Filter into the Mixer where they are melted and mixed. The 

molten polymer discharges directly into the Melt Pump. Material exiting the Melt Pump enters the 

Underwater Pelletizer. The pellet-water slurry is pumped to an Agglomerate Remover and Pellet 

Dryer. Dried pellets flow through the Pellet Screener where both over and undersized material is 

separated from the main pellet stream. The pellet stream then flows through the Pellet Mass Flow 

meter and from there to the Resin Handling System. 
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Figure  3-12 Polyethylene Plant Block Flow Diagram  

SOKHNA 1(MCDERMOTT )  PORT  

Three areas in Sokhna 1 (McDermott) Port, as previously shown in Figure  3-4 and Figure  3-5, will be 

used for loading and unloading operations, namely; existing Quayside Dolphin, New Jetty Berth 1 and 

New Jetty Berth 2.   

An occupancy study for Sokhna 1 (McDermott) Port  was conducted. The results of this study 

presented the annual quantities of loading and unloading operations as well as the expected annual 

number of cargos generating from the proposed Complex operations for each area (Table  3-5).  

Table  3-5 Occupancy Study for Sokhna 1(McDermott) Port 

Material Annual 

Quantity 

(KTA) 

Total 

Number of 

Cargo 

Occupation 

Days per year 

Occupation 

% 

Quayside 

Butadiene 237 95 142 41 

New Jetty (Berths 1 & 2) 

Fuel Oil import 320 8 7 2 

Benzene  331 81 124 34 

Isopentane  5.5 4 6 2 
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Material Annual 

Quantity 

(KTA) 

Total 

Number of 

Cargo 

Occupation 

Days per year 

Occupation 

% 

Hexene-1 70.5 28 31 8 

Propylene
1
 735 31 37 10 

Excess Ethylene 40 2 11 3 

Naphtha 3901 51 72 20 

(1) total production of propylene is 874 KTA , where 185 KTA will be sent to local consumers and 

the rest of 734will be exported 

LOADING AND UNLOADING OPERATIONS  

Marine Loading Arms (MLAs) will be used for loading and unloading operations at the existing 

Quayside Dolphin and new jetty (Berth 1 & 2) as follows:  

1- Existing Quayside Dolphin: One (1) MLA will be used for Butadiene (Loading);  

2- New Jetty Berth 1 & 2: Seven (7) MLAs will be used as follows:  

• Naphtha (Unloading) 

• Fuel Oil (Unloading) 

• Benzene (Loading) 

• Hexene-1 (Loading/Unloading) 

• Isopentane / Butene (Unloading)  

• Propylene(Loading) 

• Ethylene (Loading)/Ethane (Unloading) 

The loaded/unloaded liquid products, Fuel Oil and Naphtha will be directed from/to tank farm area via 

pipelines as illustrated in Table  3-4. Eight (8) Metering Skids will be used for measuring the liquid raw 

material and products at the jetty area.  

3.6.3 Material and Resource Consumption 

RAW M ATERIAL  

NAPHTHA  

P1 will use Naphtha as a feedstock. The approximate Naphtha annual demand is 3.9 million ton. The 

Naphtha feed will be mainly imported. The use of part of the locally produced Naphtha will be 

investigated depending on availability. Naphtha will be supplied by ocean vessels to Sokhna 1 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 58 

(McDermott) Port and pumped to the Naphtha storage tanks located at the Tank Farm area through 

the 36’’ pipeline at a rate of 4,000 t/hr. Naphtha will be then pumped to the ISBL. 

Table  3-6provides the analysis and characteristics of Naphtha Feed. 

Table  3-6 Naphtha Feedstock Specifications 

Item Unit Expected Value 

Density Kg/l 0.66 

Reid Vapor Pressure (RVP)  psi 10.82 

Sulfur ppmw 263 

Lead ppbw <10 

Mercury ppbw <1 

Chloride  ppbw <1 

Paraffins Olefins Naphthenes And Aromatics (PONA) 

N Parafins  Vol % 49.79 

Iso Parafins Vol % 41.43 

Naphthenes  Vol % 6.65 

Aromatics Vol % 1.88 

Olifins  Vol % 0.03 

ETHYLENE  

Most of the Ethylene produced from the P1 will be used as input material for P2.  P2 demand of 

Ethylene varies between 46,779 and 56,376 mt/hr per each of the three trains. Table  3-9 shows the 

specifications for Ethylene. 

OTHER CHEMICALS  

In addition to the previously mentioned input materials, P1 and P2 will be utilizing other chemicals 

such as Hexene-1, Butene-1, Nitrogen, Iso-Pentane and Hydrogen as well catalysts. Some of these 

chemicals are self-produced such as Butene-1, Hexene-1 and Hydrogen. It is worth mentioning that 

Butene-1 will be imported for the initial start-up of the P2 plant.  

POWER  

The proposed Complex energy is self-generated. Power demand is provided by running 4 gas 

turbines and 2 steam turbines. It is worth mentioning that during normal operations, the energy 
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demand of the complex is 245 MW. The power plant is located at U&O main plant site (A1) adjacent 

to the P1 and P2 areas indicated in Figure  3-2.   

The fuel required for the furnaces will be produced internally through treatment processes. In addition, 

the national grid will supply a small amount of natural gas (approx. 20 MMSCFD) required for 

furnaces pilots and flares operation. It is worth noting that Tahrir Petrochemicals is already having a 

discussion with Egyptian Natural Gas Holding Company (EGAS) to develop a gas supply agreement 

to support the previously mentioned requirements of natural gas, with a view to optimize Tahrir 

Petrochemicals Complex fuel balance. 

P1 and P2 shall have its own Uninterruptable Power Supply (UPS) system. UPS system shall consist 

of, but not limited to batteries, battery circuit breaker, battery rectifier/charger, inverter, static transfer 

switch, manual bypass line, bypass shielded isolation transformer, output distribution panel boards 

and management system. The UPS static switch shall be arranged to transfer the entire UPS load to 

the alternate AC source (bypass line) in the event of a malfunction of the inverter or to clear a load 

fault.  

WATER  

The different water demands of the proposed Complex will be supplied by a dedicated desalination 

plant located at the jetty area (more details on the desalination plant are presented in Section  3.7.1of 

this report). Deminerlized water is produced by further treating part of the desalinated water ISBL in 

EDI treatment unit. The normal water demands are presented below in in Table  3-7 and Figure  3-13 

shows the proposed Complex water balance. 

Table  3-7 Water Distribution  

Destination  Flow Rate (m
3
/hr)- Normal 

Cooling water (Circulation Water) 192,173 

Cooling water (Make up) 4,210 

Deminerlized  water 190 – 295 
(1)

 

Potable water 10 

Service Water 30 

Firefighting (intermittent , in case of fire 

only) 

Main Plant Site: 4,180 

Port Area: 3,850 

(1) This range depends on the Naphtha feed characteristics  
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Figure  3-13 Water Balance  

3.6.4 Products 

Table  3-8 shows the estimated production capacity of each of the different products. Some of P1 

products will be used as inputs to the P2 process such as Ethylene, Hexene-1 and Butene-1. It is 

worth mentioning that P2 is designed to produce two types of polyethylene, namely High Density 

Polyethylene (HDPE) and Linear Low Density Polyethylene (LLDP).  

Table  3-8 Production Rates 

Product Production Rate (mt/hr) 

Ethylene 180 

Polyethylene 171 

Propylene 105 

Butadiene  28.6 
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Product Production Rate (mt/hr) 

Benzene 40 

Hexene -1 9.5 

Fuel oil mix 20.5 

Ethylene is the raw material used in the manufacture of polymers such as Polyethylene, Polyethylene 

Terephthalate (PET), Polyvinyl Chloride (PVC) and Polystyrene (PS) as well as fibres and other 

organic chemicals. Polyethylene accounts for more than 50% of world Ethylene demand.  

Propylene is a key component of countless end use products. Examples include automobile 

headlights, CDs, eyeglasses, paints; synthetic fibres; and wood products such as plywood. 

The largest single use for Butadiene is in the production of styrene-butadiene rubber (SBR) which, in 

turn, is principally used in the manufacture of automobile tyres. SBR is also used in adhesives, and 

coatings. Other polymers made from butadiene can be used in the production of adhesives, fuel lines, 

gloves, footwear and toys. Benzene is a component in gasoline, diesel fuel and aviation fuel. 

Benzene is used to produce plastics, resins and Nylon. It is also used to make certain types of rubber, 

dyes, detergents, drugs and pesticides. Hexene-1 is used in the manufacture of a variety of other 

chemical products. It can be used as additive in Polyethylene production.  The Fuel Oil mixture can 

be used internally as boilers fuel or it can be sold to be used in different industries as fuel or partially 

(the PFO portion) as feedstock for black carbon manufacturing.  

LLDP can be used in the production of different products, including but not limited to; plastic bags, 

agricultural liners, stretch wrap, containers and lids. Moreover, HDPE is used in the production of high 

performance water/gas distribution pipes. 

Table  3-9 to Table 3-14 show the properties of the different products.  

Table  3-9 Ethylene Specifications 

Item Unit Expected Value 

Ethylene  % 99.90 

Methane plus 

Ethane  

ppm by volume 1000  

Acetylene  ppm by volume  0.4  

Carbon Monoxide ppm by volume <0.1 

Carbon Dioxide ppm by volume <0.3 

Total Carbonyls ppm by volume <0.1 

Sulfur  ppm by weight 0.05 as S 

Oxygen ppm by volume 0.2 
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Item Unit Expected Value 

Water ppm by volume 1 

Methanol ppm by volume <0.1 

Table  3-10 Propylene Specifications 

Item Unit Expected Value 

Propylene Wt-% 99.6 min. 

Methane Wt-ppm 500 ppm 

Ethane Wt-ppm 500 ppm 

Propane Wt-% 0.4 max. 

Propadiene, PD Wt-ppm 5 max. Combined  

Methyl Acetylene, MA 

Ethylene  Wt-ppm 10 max. 

C2H2+MA+PD+BD Wt-ppm 10 max. 

Oxygen Wt-ppm 2 max. 

Carbon Monoxide Wt-ppm 0.04 max. 

Total Sulphur (as S) Wt-ppm 1 max. 

H2S Wt-ppm 0.3 max. 

Water Wt-ppm 1 max. 

Methanol Wt-ppm 1 max. 

Hydrogen Wt-ppm 1 max. 

COS Wt-ppm 0.03 max. 

Butanes+ Butylenes Wt-ppm 10 max. 

Butadiene  Wt-ppm 5 max. 

NH3  Wt-ppm 1 max. 

Green Oil Wt-ppm 20 max. 

As (Arsine) Wt-ppm 0.03 max. 

Phosphine  Wt-ppm 0.03 max. 

Total Chloride  Wt-ppm 1 max. 
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Table  3-11 Benzene Specifications 

Item Unit Expected Value 

Benzene  Wt% 99.99 min. 

Biphenyl Wt% 0.01 max. 

Toluene Wt%t 0.01 max. 

Table  3-12 Butadiene Specifications 

Item Unit Expected Value 

1,3-Butadiene  Wt% 99.5 

1,2-Butadiene  ppm wt 20 max 

Total C5s ppm  wt 10 max 

Pentadiene ppm  wt 5 max 

Isoprene ppm  wt 10 max 

Solvent ppm  wt 5 max 

Propadiene  ppm  wt 10 max 

Butadiene Dimers ppm  wt 500 max 

Total Sulfur  ppm  wt 5 max 

Carbonyls ppm  wt 10 max 

Non Volatiles 

Residue 

ppm  wt 500 max 

Methyl Acetylene  ppm  wt 10 max 

Total Acetylenes ppm  wt 20 max 

Methanol ppm  wt 10 max 

Toluene ppm  wt 10 max 

Organic Chlorides ppm  wt 10 max 

Total Atomic 

Nitrogen  

ppm  wt 2 max 

Diethylhydroxyl 

amine  

ppm  wt 2 max 

Peroxides ppm  wt 5 max 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 64 

Item Unit Expected Value 

TBC inhibitor ppm  wt 150 max 

Oxygen in vapours  % vol 0.1 max 

Water ppm  wt 100 max 

Ammonia ppm  wt 10 max 

Table  3-13 Hexene-1 Specifications 

Item Unit Expected Value 

Mono-olefin % wt 99.96 

n-Alpha Olefins % wt 99.3% 

Parafins % wt 0.04 

Carbon number, C6 % wt 100 

Carbonyls ppm  wt 0.2 

Peroxides ppm  wt 0.2 

Water ppm  wt 18 

Benzene ppm  wt 0.01 

Color Saybolt +30 

Appearance  Clear & free from visible impurities 

Table  3-14 Polyethylene Specifications 

Type Item Unit Expected Maximum 

Value 

LLDP 

Density  g/cc 0.926 

Melt Index g/10 min 20.0 

Tensile Strength (yield)  psi 2100 

Tensile Strength (break) psi 7700 

Elongation at break % 750 

Pellet Surface Moisture  % weight 0.05 

1% Secant Modulus  psi 66000 psi (flexural) 

HDPE Density  g/cc 0.964 
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Type Item Unit Expected Maximum 

Value 

Melt Index g/10 min 20.0 

Tensile Stress (yield)  psi 3900 

Tensile Strain (yield)  % 10 

Tensile Strain (break) % >100 

Flexural Modulus psi 170000 

Environ. Stress Crack 

Resistance 

hr < 20 

Notched izod Impact 

Strength 

ft-b/in 4.8 

Pellet Surface Moisture  % weight 0.05 

3.6.5 Labour Requirements 

During the operation phase, the expected total number of work force needed is about 2,000 workers 

and engineers. The accommodation will be provided offsite. 

3.7 Util ity and Offsite Systems 

A description of the major utility and offsite systems to be installed and utilised for the proposed 

Complex are provided below. As previously mentioned in Section  3.4.3, some of these utilities are 

located at the jetty area (OSBL); whereas, others are located at the U&O main plant site area (A1) 

adjacent to the P1 and P2 areas. 

3.7.1 Water Supply System 

A dedicated desalination plant located at the Sokhna 1 (McDermott) Port area will provide the 

proposed Complex with its water demands. The desalination plant will utilize Reverse Osmosis (RO) 

technology. Water required for the proposed Complex will be supplied from seawater by the 

dedicated intake structure, directed to the desalination plant where the seawater is properly treated to 

meet the applicable legal limits and processes requirements. The seawater desalination unit is 

designed to support the different Complex demands; including but not limited to; cooling water 

makeup ,firewater, potable water, service water and demineralized water. 

The desalination reject stream will be directed to the outfall destination in a manner approved by the 

final permitting requirements. The location of the intake and outfall is illustrated in Figure  3-14. More 

details on the intake and outfall location and discharge characteristics are presented in Appendix 2. 

The desalination plant intake is designed with a capacity of 14,258.5 m
3
/hr; whereas, the outflow is 
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8,983.7 m
3
/hr. The design capacities of the intake and outfall are higher than the actual water 

consumption and discharge by approximately 14% and 10%, respectively as detailed in Figure  3-13.  

For the potable water system, the desalinated water is re-mineralized by addition of calcium chloride 

and sodium bicarbonate. In general, potable water supplied to the Complex will meet both the 

national limits as well as World Health Organization (WHO) requirements for potable water quality. 

Potable water will be regularly tested and analysed to confirm its compliance with the applicable 

limits. 

Some water storage tanks are located at the U&O main plant site area (A1) adjacent to the P1 and P2 

areas; whereas, others are located at the Tank Farm area. More details on water storage tanks are 

presented in Table  3-15. 

Table  3-15 Water Storage Tanks 

Tank Number Area (m
2
) Location 

Fire and fresh water combined storage 2 1,000 A1 

Potable water 1 1,000 A1 

Demineralised water 1 1,000 A1 

Potable water 1 5,000 Tank Farm 

Combined fresh and fire water storage 1 5,000 Tank Farm 

 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 67 

 

Figure  3-14 Intake and outfall Locations 

3.7.2 Firewater System 

The objective of the fire water system is to provide a supply of firewater around the site, with the aim 

of containing and preventing the spread of a fire and extinguishing it at the earliest possible stage. 

Firewater system will be provided for both ISBL (P1, P2 and A1) as well as Tank farm.  Adequately 

sized storage tanks will be utilized for this purpose.  

Looped, underground firewater piping distribution system will be provided. The system will supply an 

extensive network of hydrants, fire monitors, elevated monitors, hose reels, and foam hose reels. 

Firewater mains will be strategically located, ensuring that firewater is always available to each area 

from a minimum of two directions.  

Additionally, fixed firewater spray (deluge) systems, designed and installed in accordance with NFPA 

15 will be provided. Each water spray system will be automatically actuated by a pneumatic/hydraulic 

heat (fire) detection system consisting of pressurized air/water piping and sealed fusible element 

sprinkler heads located near the protected equipment. Manual actuation will also be possible from the 

deluge valve location; from multiple locations around the protected equipment; and from the main 

control room. Seawater shall be only used for firefighting purpose on Jetty.  

Intake 

Outfall 
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3.7.3 Cooling Water System 

Cooling water is supplied from the Desalination Plant located in the jetty area. Cooling water 

demands are presented in Section  3.6.3 (Table  3-7). Cooling water blowdown will be sent to an 

Electrodialysis Reversal (EDR) Unit, a proven technology, that will recover approximately 92% of the 

blowdown for return to the cooling tower. The residual brine will be sent to the Desalination Plant 

intake feed after being appropriately treated at the Backwash RO (BWRO) Unit. 

3.7.4 Steam System   

The steam system is the main energy carrier of the P1 plant. It is designed to supply steam to several 

turbines in the plant, to drive compressors and pumps and to supply steam to process consumers like 

re-boilers and process heaters.  

Four main steam headers deliver steam to the P1 at the following conditions presented in Table  3-16. 

As for P2, Table  3-17shows both the normal and maximum steam requirements. As for the OSBL, 

Table  3-18 shows the steam relevant information.  

Table  3-16 Steam Conditions – P1 

Item Pressure (barg) Temperature (°C) 

High High Pressure (HHP) 113.5 505 – 515 

High Pressure (HP) 45 385 – 395 

Medium Pressure (MP) 16 275 – 285 

Low Pressure (LP) 5.5 185 – 230 

Table  3-17 Steam Requirements (Kg/hr) – P2 

 HP MP LP 

Normal   6,663 7,515 2,681 

Maximum  8,352 19,840 7,792 

In general, steam utilized at different pressure levels is expanded in turbines, which are driving the 

main compressors and main pumps. By means of this concept, a maximum utilization of energy is 

achieved. 

3.7.5 Condensate System 

The Condensate System in the P1 collects hot heater condensates and blowdown water at different 

pressure levels and sends them to BL for further treatment. 

Condensates from the High High Pressure (HHP) and High Pressure (HP) steam consumers as well 

as blowdown water from steam generation in the cracking furnaces are collected in the HHP/HP 
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Condensate Flash Drum. The overhead of this vessel is connected to the Medium Pressure (MP) 

steam header. 

The MP Condensate Flash Drum receives condensates from MP steam consumers and condensate 

from the HHP/HP Condensate Flash Drum. The overhead line of the MP Condensate Flash Drum is 

connected to the Low Pressure (LP) steam header. The LP Condensate Collecting Drum is used to 

collect all hot heater condensates at low pressure. The condensate collected in LP Condensate 

Collecting Drum is sent to U&O at 6 bara under level control by means of the Condensate Pump after 

being cooled down to about 75 °C by demineralized water from U&O. As for P2, the condensate of 

the production process is estimated to be 360 Kg/hr. Table  3-18 shows the OSBL condensate and 

steam relevant information. 

Table  3-18 OSBL Steam and Condensate  

Item Value (t/hr) 

Polished water to ISBL 91 

Steam to ISBL 359 

Condensate from Power Plant 36 

Suspected condensate  312 

3.7.6 Fuel Gas System 

During normal operation, the energy demand of the Complex is mainly covered by consuming the 

self-produced fuel gas. The Methane fraction produced in P1 is used as the primary fuel gas source. 

Most of the cracked gas produced from the cracking process is consumed in the cracking furnaces as 

the main source of energy. The remaining cracked gas is sent to A1 to be used as fuel for the Power 

Plant. The Power Plant shall compensate its need of energy from the PGO steam and/or imported 

diesel. Furthermore, small quantities of natural gas is needed (about 20 MMSCFD) for furnace pilots 

and flare operations. It is worth noting that Tahrir Petrochemicals is already having a discussion with 

Egyptian Natural Gas Holding Company (EGAS) to develop a gas supply agreement to support the 

previously mentioned requirements of natural gas. 

3.7.7 Wastewater Treatment/Final Disposal System 

The Main Plant area (P1, P2 and A1). Internal wastewater reuse will be practiced to the maximum 

extent possible to minimize both the quantity of wastewater requiring treatment as well as the demand 

for raw water. More details on the wastewater streams and quality are presented in Section  3.8.1 

(Table  3-21) of this report.  

Two wastewater treatment units are utilized as part of the proposed Complex, namely Wastewater 

Treatment (WWT) and Sanitary Wastewater Treatment (SWT). The two treatment units are located at 

the U&O main plant site (A1) with a total area of approximately 2,4000 m
2
.  

The effluents to be treated in the WWT are: 
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• Oily wastewater and Accidentally oil contaminated  wastewater  

• Chemical and non-neutral (process) wastewater 

The WWT has a design capacity is 300t/hr and consists of the following Units: 

• Benzene stripping section; 

• Corrugated Plate Interceptor (CPI) feed Sump and Oil skimmer; 

• CPI Unit; 

• Neutralization/flocculation; 

• DAF (Dissolved Air flotation); 

• Homogenization/Equalization; 

• Bio-treatment; 

• Clarification; 

• Tertiary treatment; and 

• Sludge treatment (sludge thickening, conditioning and dewatering) 

Figure  3-15 shows a schematic diagram of the different units of the WWT. 

 

Figure  3-15 Wastewater Treatment (WWT) Units  
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As for SWT it designed to treat sanitary wastewater and it has a capacity of 30t/hr. The unit consists 

of the following: 

• Coarse screening 

• Equalization/homogenization 

• Biological oxidation  

• Clarification  

• Tertiary Sand filtration 

• Disinfection (sodium hypochlorite dosage) 

Figure  3-16shows a schematic diagram of the different units of the SWT. 

 

Figure  3-16 Sanitary Wastewater Treatment (SWT) Units  

Both WWT and SWT are designed in a manner to produce treated wastewater that meets 

environmental legal requirements for reuse in irrigation. In addition, evaporation pond(s) might be 

utilized during peak wastewater generation to handle excess wastewater flows or in case of 

emergency (e.g. treatment units failure) as well as handling excess treated wastewater when 

irrigation is not required. The evaporation ponds will be of the employing natural evaporation type. 

The basin will be of cast concrete complete with a double layer lining system consisting of 2 
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polyethylene layers (0.3mm thickness each)  to prevent leakage. The main characteristics of the 

evaporation ponds are provided below in Table  3-19 and Figure  3-17. 

Table  3-19 Evaporation Ponds Characteristics  

Item Value  

Evaporation rate (minimum) 3.4  mm/day 

Evaporation rate (maximum) 10.3  mm/day 

Evaporation rate (average) 7.2  mm/day 

Total number 4 

Surface area  2*9,500 m
2 

2*5,000 m
2 

As for the Desalination Plant (A7b) wastewater, the desalination process reject/brine will be directed 

along to marine disposal in a manner complying with the relevant environmental limits. More details 

on the outfall location and discharge characteristics are presented in Appendix 2.  As for the EDR Unit 

residual brine, it will be sent to the treatment unit for appropriate treatment. 

3.7.8 Naphtha Receiving,  Storage and Transfer System 

There are Four (4) naphtha feed storage tanks with a capacity of 140,000 m
3
 (90 m diameter and 22 

m height) each, located at Tank Farm area at the Sokhna 1 (McDermott) Port. Naphtha feed pumps 

will deliver naphtha from the Tank Farm area to ISBL via a 14’’ pipeline with a maximum rate of 

554,000 kg/hr.  

3.7.9 Products Handling, Storage and Transfer System 

Table  3-20 presents a summary for the main storage tanks of the different liquid final products located 

at the Tank Farm area showing their number and main dimensions as well as capacities. In addition, 

there are some storage tanks located at P1 for some final products to be used in the P2 (e.g. Butene-

1). The liquid final products will be then exported from the Sokhna 1 (McDermott) Port dedicated jetty 

as previously illustrated in Section  3.6.2. 
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Figure  3-17 Evaporation Ponds Layout and Typical Cross Section
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Table  3-20 Liquid Products Storage Tanks Summary 

Tank Number Volume (m
3
) Dimensions (Dia*H) in m 

Benzene  2 17,000 42*14 

Butadiene  2 19,000 42*15 

Propylene  1 57,000 72*16 

Ethylene  1 42,000 72*14  

Hexene-1 1 10,000 30*16  

As for Polyethylene, the handling area is located next to the three Polyethylene trains at PEP. The 

system comprises of the following units: 

• Pellets Pneumatic Conveying from the Extruder to the Blending Silos 

• Pellets Pneumatic Conveying from the Blending Silos to the Bagging & loading building 

• Bagging and Palletizing inside the Bagging & loading building 

• Pellets Pneumatic Conveying from the Blending Silos to Truck Loading Station 

• Fully automated warehouse  

• Truck Loading by 20 foot Sea Bulk Containers 

• 25 kg Bags Loading to 40 foot Container Truck 

• Diesel Fuel Station 

The Polyethylene product (solid product) will be exported from different marine terminals including but 

not limited to DP Sokhna Port. 

3.8 Emissions and Wastes 

All the wastes and emissions generating from the different phases of the proposed Complex will be 

handled and treated in an environmentally sound manner and complying with all the applicable 

guidelines and legislations. The following sections presents the predicted emissions and wastes 

generating from the proposed project as well as their handling, treatment and disposal methods. 

3.8.1 Liquid Effluents 

CONSTRUCTION PHASE  

During the construction phase, liquid waste will comprise domestic wastewater, vehicle/equipment 

wash down water and surface runoff from the construction area. Domestic wastewater will be the only 

continuous source during construction, with intermittent sources being limited to vehicle/equipment 

wash down water and storm water, which have the potential to be contaminated with hydrocarbons. 
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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 volume of liquid waste to be disposed off-site should be minimized. This 

can be achieved through avoiding the generation of waste. 

OPERATION PHASE  

Table  3-21 shows the wastewater flows generating from the ISBL operations and directed to the 

wastewater treatment Units, namely WWT and SWT at the U&O main plant site (A1) where it is 

treated to meet re-use in irrigation legal requirements. More details on the treatment units are 

presented in Section  3.7.7 of this report. As for the Desalination Plant and as previously mentioned in 

Section  3.7.1, the brine (8,143 m
3
/hr) will be directed to a dedicated outfall to be discharge to the 

marine environment in a manner that meets the applicable legal requirements. The EDR unit residual 

brine will be sent to the wastewater treatment unit. 

Table  3-21  Wastewater Flows to Wastewater Treatment Units 

Source  Flow  Composition  Remarks 

Neutralized oxidized 

spent caustic from 

spent caustic wet 

oxidation 

normal 21 m
3
/h 

max 23 m³/h 

 

• COD 1,000-10,000 mg/l 

• BOD 5,200-5,000 mg/l 

• Oil/HC 200-1,400 mg/l 

• TSS 200-500 mg/l 

• TDS < 100,000 mg/l 

• Benzene < 1 mg/l 

• Phenol < 20 mg/l 

• Na2S < 20 mg/l 

• pH 6-8 

Pre-treated spent 

caustic routed 

directly via separate 

line at pipe rack for 

further treatment at 

WWT Unit. 

Sanitary wastewater 

from Control 

Building 

Number of 

operators in 

Cracker Unit: 

approx. 100 

 
Routed by gravity to 

sanitary lift station 

and from there by 

pump to WWT Unit. 

Oily water Normal: 

47 – 77 m³/h 

1300 - 1850 m³/d 

maximum: 

91 m³/h 

Expected Composition: 

• Benzene : < 1 mg/l 

• Oil/HC: < 30 - 250 mg/l 

• COD: < 450 – 2,200 

mg/l 

Discharged via pipe 

rack to Oily Water 

System for 

treatment. 

Expected loads: 

• Benzene : 1 – 3 
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Source  Flow  Composition  Remarks 

2200 m³/d • BOD5: < 230 – 1,100 

mg/l 

• Phenol: < 40 mg/l 

• TSS < 200 mg/l 

• TDS 500 – 2,000 mg/l 

• Acetonitrile < 3 mg/l 

kg/d 

• Oil/HC: 40-550 kg/d 

• COD: 480 – 4600 

kg/d 

• BOD5: 250 – 2300 

kg/d 

• Phenol: 1 – 11 kg/d 

• TSS: 5 – 70 kg/d 

• TDS 1250 – 1600 

kg/d 

• Acetonitrile 2 – 3 

kg/d 

Surface runoff from 

possibly 

contaminated 

process areas 

Dry weather flow 

0 – 20 m³/h) 

 

• COD 50 – 6,000 mg/l 

• BOD 5 20 – 3,000 mg/l 

• Oil/HC 10 – 2,000 mg/l 

• TSS < 1, 000 mg/l 

• TDS < 100 mg/l 

• pH 6 – 8 

• Phenol 0 - 10 mg/l 

• Benzene 0 – 1,500 mg/l 

In case of leakages or 

maintenance also higher 

contamination to be 

expected. 

Routed by gravity 

via internal 

potentially 

contaminated sewer 

system directly for 

further drainage, 

retention and 

treatment at WWT 

Unit. 

3.8.2 Solid Wastes 

CONSTRUCTION PHASE  

All solid wastes generating during the construction phase will be managed and disposed in 

accordance with applicable regulations and established best management practices.  All generating 

wastes will be reused and/or recycled to the maximum extent possible. All wastes designated for 

disposal will be disposed to approved and regulated offsite waste disposal facilities. Construction 

wastes will be generated only during a relatively short period.  
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The main solid waste source during the construction phase will be the dredged material as part of the 

jetty construction activities (approximately 6 million m
3
). Part of the dredged material will be stockpiled 

at a dedicated and well-prepared stockpiling area North of Sokhna-1 (McDermott) Port where it is 

dewatered. The clarified water resulting from the dewatering process will be reused in land spraying 

for dust control during the construction phase as applicable. 

The dewatered/ dried dredged material will be sampled to determine its composition and whether it 

contains any hazardous substances. Based on the analysis results, the final destination/disposal 

methods will be determined. In case of detecting the presence of any hazardous substance, the 

dredged materials will be appropriately handled by a licensed contractor and disposed of at an 

appropriate disposal facility, namely Al Naseriah.  

On the other hand and in case of not detecting the presence of hazardous substance, the dredged 

material shall be reused as far as practical and the remaining material (if any) will be disposed to an 

approved waste disposal facility.  Another part of the dredged material will be disposed of at an open-

water dedicated disposal area.  Figure  3-18 shows the stockpiling and open-water disposal areas. 

 

Figure  3-18 Dredged Material Stockpiling and Disposal Areas 
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As for the other construction activities, the main source of solid waste will be the domestic waste 

generating from the construction camp as well as some typical waste generating from the different 

construction activities. Table  3-22 shows a description of some typical construction solid waste and 

their proposed treatment and disposal methods.  

Table  3-22  Typical Solid Wastes during Construction Phase 

Waste Type Description Treatment and Disposition 

Cement and 

Concrete Wastes 

(Including Cement 

Contaminated Soil) 

Excess liquid cement that not 

used in cementing operations, 

loose fragments of solidified 

cement , concrete debris from 

construction operations, and 

soil containing cement.  

Dispose to an approved waste disposal 

facility. 

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. 

Disposition: 

-  Preferred: Sell to scrap yard for 

recycling. 

-  Alternative: Dispose to an approved 

waste disposal facility. 

Paint Containers – 

Water Based 

Pails used for latex paint and 

paint related solvent 

containers. 

Treatment: Allow waste in container to 

solidify. 

Disposition: 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. 

Disposition: 

-  Preferred: Return to supplier. 

-  Alternative: Dispose to an approved 

waste disposal facility. 

Welding Rods Generated from piping welding. 

Remaining portions of used 

rods or unused but opened 

packaged. 

Disposition: 

-  Preferred: Return to supplier. 

-  Alternative: Dispose to an approved 

waste disposal facility. 

Wood – Scrap Damaged or non-reusable 

wood packing, pallets, etc.   

Pre-treatment: Chip for volume 

reduction, if practical. 

Disposition: Dispose to an approved 

waste disposal facility 
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Waste Type Description Treatment and Disposition 

Cardboard Packaging material Treatment: Compaction or shredding for 

volume reduction. 

Disposition: Dispose to an approved 

waste disposal facility. 

Domestic Waste  Food waste, paper and 

packaging discarded from 

kitchens, living quarters, 

bathrooms, laundries, 

warehouses and offices. 

Dispose to an approved waste disposal 

facility. 

Tires Worn or damaged tires from 

automobiles 

Disposition: 

-  Preferred: Sell to scrap yard for 

recycling. 

-  Alternative: Dispose to an approved 

waste disposal facility. 

OPERATION PHASE  

Table  3-23 shows a list of the main solid wastes during operation phase, which includes the different 

generating solid wastes from the production process as well as sludge and treatment residues. It is 

also expected to have some solid wastes generating from the regular cleaning of the evaporation 

ponds and sludge treatment unit as well as the different storage tanks (e.g. naphtha storage tanks). 

Some of the generating wastes are classified as hazardous waste according to Ministry of Petroleum 

Decree No 1352/2007. It is worth mentioning that most of the hazardous wastes will be returned to 

the supplier and the remaining hazardous wastes will be disposed of at Al Naseriah approved 

hazardous wastes landfill; whereas, other non-hazardous wastes will be treated/disposed of at an 

approved solid waste treatment facility. The handling of the different wastes will be through a licensed 

waste handling contractor to be assigned at the early stage of Complex start-up.  
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Table  3-23 List of Solid Wastes during Operation Phase 

Source Amount Composition Remark Disposal 

Method 

Coke from coke 

collection basin 

at decoking 

waste gas 

cyclones  

Approx. 2000 kg 

for each 

decoking cycle 

of one 

Naphtha/C4-C6 

recycle feed 

furnace (Liquid 

furnace type) 

Approx. 4200 kg 

for each 

decoking cycle 

of the Gas 

furnace type 

Wet coke Coke 

discontinuously 

removed by 

vaccum truck 

Expected 

frequency 

approx. 48 times 

per year 

Hazardous 

Waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill  

Coke/Oil from 

oil fractionation 

unit 

 

Approx. 95 t/year Oily coke 

Coke density: 

approximately 1,250 

kg/m
3
 

Coke contains traces of 

quench oil 

Expected 

frequency 

approx. 6 -8 

times per year 

(depends on 

vessel volume) 

To transport 

container for 

external 

disposal 

Hazardous 

Waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Skimmed 

hydrocarbons 

from spent 

caustic storage 

tank  

 

Discont. approx. 

5 m³/month 

Benzene 45-60 wt-% 

Toluene 1-12 wt-% 

C5 5-25 wt-% 

C6+ 13-20 wt-% 

H2O 0-10 wt-% 

traces of other 

hydrocarbons, 

polymers 

Drained to 

transport 

container for 

external 

disposal 

Hazardous 

Waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 
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Source Amount Composition Remark Disposal 

Method 

Spent 

adsorbent of 

Cracked Gas 

Driers 

 

Total approx. 66 

m³ (per 

adsorber) 

Mol. sieve and ceramic 

balls (3 m³); Possibly 

contaminated with 

hydrocarbons 

Expected 

lifetime:≥ 5 

years 

Hazardous 

Waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Spent 

adsorbents of 

Cracked Gas 

Condensate 

Driers  

 

Total approx. 75 

m³ (per 

adsorber) 

Mol. sieve and ceramic 

balls (1.2 m³); Possibly 

contaminated with 

hydrocarbons 

Expected 

lifetime: ≥ 5 

years 

Hazardous 

Waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Spent 

Adsorbent of 

Guard Drier  

Total approx.. 

33m
3
 

Mol. sieve and ceramic 

balls (5 m³); Possibly 

contaminated with 

hydrocarbons 

Expected 

lifetime: ≥ 5 

years 

If 

contaminated 

with 

hydrocarbons: 

to be treated 

and disposed 

of at Al 

Naseriah 

Landfill. 

If not: to be 

sent to 

approved 

appropriate 

treatment 

facility. 

Spent catalysts 

of C2-

Hydrogenation 

Reactor 

 

Total approx. 74 

m³ 

PD Catalyst on Al2O3 

carrier 

Expected 

lifetime: ≥ 5 

years 

Returned to 

the 

manufacturer. 

Spent 

adsorbent from 

PSA Unit  

appr. 1.2 tons 

appr. 9.8 tons 

appr. 36.0 tons 

Activated Alumina 

Activated carbon 

Molecular Sieve 

Expected 

lifetime: 4 years 

Hazardous 

Waste to be 

treated and 

disposed of at 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 82 

Source Amount Composition Remark Disposal 

Method 

Al Naseriah 

Landfill 

Spent catalysts 

of C3 

Hydrogenation 

Reactor 

Total approx. 19 

m³ (per reactor) 

PD Catalyst on Al2O3 

carrier 

Expected 

lifetime: ≥ 5 

years 

Returned to 

the 

manufacturer. 

Spent 

adsorbents of 

Propylene 

Guard Bed 

 

Total approx. 14 

m³ (per 

adsorber) 

Metal oxide adsorbent Expected 

lifetime: ≥ 5 

years 

If 

contaminated 

with 

hydrocarbons: 

to be treated 

and disposed 

of at Al 

Naseriah 

Landfill. If not: 

to be sent to 

approved 

appropriate 

treatment 

facility. 

Spent catalysts 

of C4-

Hydrogenation 

Reactor 

Total approx. 20 

m³ 

PD Catalyst on Al2O3 

carrier 

Expected 

lifetime: ≥ 5 

years 

Returned to 

the 

manufacturer 

Spent catalysts 

of Reactor 

Gasoline 

Hydrogenation 

1
st
 stage 

Total approx. 76 

m³ (per reactor) 

PD Catalyst on Al2O3 

carrier 

Expected 

lifetime: ≥ 5 

years 

Returned to 

the 

manufacturer 

Spent catalysts 

of Reactor 

Gasoline 

Hydrogenation 

2
nd

 stage 

Total approx. 53 

m³ (per reactor) 

NiMo / CoMo Catalyst Expected 

lifetime: ≥ 5 

years 

Returned to 

the 

manufacturer 

Residue of 

catalyst effluent 

evaporisation 

Norm.: 13 kg/h 

Max.: 20 kg/h 

1-butene 6 wt-% 

Hexanes and hexanes 

18 wt-% 

Liquid is 

Discharged 

discontinuously 

Hazardous 

waste to be 

treated and 
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Source Amount Composition Remark Disposal 

Method 

from Butene-1 

Unit 

 

Octanes 13 wt-% 

Spent catalyst: 63 wt-% 

Spent catalyst: 

Ti:   4.5 wt-% 

Al:   6.3 wt-% 

C:   63.7 wt-% 

H:   12 wt-% 

N:   1.7 wt-% 

O:   11.9 wt-% 

to drums or 

transport vessel. 

disposed of at 

Al Naseriah 

Landfill 

Waste solvent 

residue from 

Benzene 

Extraction unit  

3 – 7 tons/a Element Analysis: 

C 40 – 60 wt.-% 

H 5 – 9 wt.-% 

N 5 – 10 wt.-% 

S < 1 wt.-% 

Cl < 0.3 wt.-% 

Remainders: inorganic 

components such as 

ash, rust, etc. 

High heating value: 

20 – 30 MJ/kg (dry) 

Density: 1150 – 1250 

kg/m3 (at 50°C) 

Viscosity: approx. 6,000 

cP (at 80°C) 

Discharged to 

drums for 

transport to 

external 

disposal 

Hazardous 

waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Spent 

adsorbents of 

HDA unit 

Clay Towers: 20 

tons 

HPU Unit: 35 

tons 

Filtrol Grade 24 Clay 

Mol. sieve and ceramic 

balls(1.5 m³); Possibly 

contaminated with 

hydrocarbons 

Expected 

lifetime: ≥ 1 year 

Expected 

lifetime: ≥ 3 

years 

If 

contaminated 

with 

hydrocarbons: 

to be treated 
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Source Amount Composition Remark Disposal 

Method 

and disposed 

of at Al 

Naseriah 

Landfill. If not: 

to be sent to 

approved 

appropriate 

treatment 

facility. 

Spent 

adsorbent of 

Butene-1 Unit 

Total approx. 12 

m³ (per 

adsorber) 

Mol. sieve and ceramic 

balls; Possibly 

contaminated with 

hydrocarbons 

Expected 

lifetime: ≥ 5 

years 

If 

contaminated 

with 

hydrocarbons: 

to be treated 

and disposed 

of at Al 

Naseriah 

Landfill. If not: 

to be sent to 

approved 

appropriate 

treatment 

facility. 

C12+ /Spent 

Catalyst from 

Hexene-1 Unit 

 

Norm.: 150 kg/h 

Max.: 200 kg/h 

Decene + cat.residuals 

0.35 wt% 

Dodecene 90 wt% 

Decanol 9.63 wt% 

Cat. residuals include 

metals: Al, Cr 

Liquid is 

discharged 

discontinuously 

by pipeline and 

to be 

transported by 

trucks OSBL. 

Hazardous 

waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Spent 

adsorbent of 

Ethylene Guard 

Driers A/S – 

Hexene-1 Unit  

Total approx. 12 

m³ (per 

adsorber) 

Activated alumina 

adsorbent and ceramic 

balls (~1 m³); Possibly 

contaminated with 

hydrocarbons 

Expected 

lifetime: ≥ 5 

years 

If 

contaminated 

with 

hydrocarbons: 

to be treated 

and disposed 

of at Al 

Naseriah 
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Source Amount Composition Remark Disposal 

Method 

Landfill. If not: 

to be sent to 

approved 

appropriate 

treatment 

facility. 

Spent 

adsorbent of 

Toluene Drier 

A/S – Hexene-1 

Unit  

Total approx. 6 

m³ (per 

adsorber) 

Activated alumina 

adsorbent and ceramic 

balls (~1 m³); Possibly 

contaminated with 

hydrocarbons 

Expected 

lifetime: ≥ 5 

years 

If 

contaminated 

with 

hydrocarbons: 

to be treated 

and disposed 

of at Al 

Naseriah 

Landfill. If not: 

to be sent to 

approved 

appropriate 

treatment 

facility. 

Oil and 

hydrocarbons 

from warm slop 

drum  

norm. 0 m³/h 

max. 5 m³/h 

T amb. 

p 4 bar.g 

HC: < 100 wt.-% 

Benzene: < 70 wt.-% 

Water: < 100 wt-% 

Liquid collected 

in this slop drum 

is normally 

pumped back to 

oil fractionation 

system. 

Generates only 

during shut 

down and it is 

discharged to 

truck for 

external 

disposal. 

Hazardous 

waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Heavy 

hydrocarbons 

from warm blow 

down drum  

norm. 0 - 1 m³/h 

max. 5 m³/h 

T amb. 

p 3 bar.g 

Heavy hydrocarbons 

and hydrocarbon 

contaminated water 

Normally with 

pump back to oil 

fractionation unit 

or during shut 

down to tank 

Hazardous 

waste to be 

treated and 

disposed of at 

Al Naseriah 
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Source Amount Composition Remark Disposal 

Method 

truck. Landfill 

Flare 

Condensate 

from LP Warm 

Flare K.O. 

Drum  

norm. 0 - 1 m³/h 

max. 5 m³/h 

T amb. 

p 3 bar.g 

Heavy hydrocarbons 

and hydrocarbon 

contaminated water 

Normally with 

pump back to oil 

fractionation unit 

or during shut 

down to tank 

truck. 

Hazardous 

waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Separated oil 

from Waste 

Water Pre-

treatment 

norm. 0.2 t/d 

max. 2 t/d 

pump 3 m³/h 

Oil and hydrocarbons Discharged 

discontinuously 

via pump to tank 

truck. 

Hazardous 

waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Oily sludge from 

Wastewater 

Pre-treatment 

appr. 40 kg/d 

pump 1.0 m³/h 

 

3 – 5 wt % solids in 

water; 20000 mg/l oil 

Discharged 

discontinuously 

via pump to tank 

truck. 

Hazardous 

waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

Machinery Total filling appr. 

80 m³ 

Spent lubrication oil Change out 

frequency 

according to 

manufacturer 

standards 

(typical 1 time 

per 3 years) 

Collected in 

barrels 

Hazardous 

waste to be 

treated and 

disposed of at 

Al Naseriah 

Landfill 

3.8.3 Air Emissions 

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, vessels 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). 
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OPERATION PHASE  

During the normal operation of the proposed Complex, there are two main air emissions sources, 

namely production processes and power generation.  Table  3-24 shows the characteristics of the 

main air emissions sources during normal operation. In addition, Table 3-25 shows the expected 

emissions from these sources during normal operations along with the most stringent applicable limit 

(National and IFC guidelines).  It can be concluded from this table (Table 3-25 ) that the air emissions 

of the proposed Complex during normal operations comply with their applicable national and IFC 

limits for air emissions point sources.  More details on the applicable air emissions limits are 

presented in Section 2 of this report. Additionally, detailed air emissions dispersion model was 

conducted to assess the impact of the below mentioned sources on the ambient air quality. The 

results of this model are presented in Appendix 3.  

Table  3-24 Air Emissions Sources Physical Characteristics 

Type Source 
WGS84 Height 

(m) 
 

Diameter 
(m) 

 

Velocity 
(m/s) 

 

Temp 
(
0
K) X Y 

Point 
Sources 

Cracking 
Furnace 01-

F01 
428600.6 3284617.67 50 2.8 23.0 973 

Cracking 
Furnace 02-

F01 
428608.3 3284633.53 50 2.8 23.0 973 

Cracking 
Furnace 03-

F01 
428617 

3284649.41 
50 2.8 23.0 973 

Cracking 
Furnace 04-

F01 
428628.7 3284670.62 50 2.8 23.0 973 

Cracking 
Furnace 05-

F01 
428637.7 

3284686.13 
50 2.8 23.0 973 

Cracking 
Furnace 06-

F01 
428645.7 3284702.10 50 2.8 23.0 973 

Cracking 
Furnace 07-

F01 
428657.3 3284723.56 50 2.8 23.0 973 

Cracking 
Furnace 08-

F01 
428666 3284739.46 50 2.8 23.0 973 

Cracking 
Furnace 09-

F01  (Standby) 
428676 3284753.01 50 2.8 5.1 973 

Heater F-101 
(in HDA unit 

68-Y01) 
428947.4 3284396.93 15 1.2 16.5 523 

Heater F-102 
(in HDA unit 

68-Y01) 
428994.9 3284484.19 15 0.4 14.6 523 
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Type Source 
WGS84 Height 

(m) 
 

Diameter 
(m) 

 

Velocity 
(m/s) 

 

Temp 
(
0
K) X Y 

HP Steam 
Boiler A 

(PGO/PFO) 
428899.4 3284079.67 40 4.7 15 458 

HP Steam 
Boiler B (Fuel 
Gas from the 

Cracker) 

428873.3 3284094.42 40 4.7 15 458 

HP Steam 
Boiler C 

(Natural Gas) 
428847 3284109.00 40 4.7 15 458 

Ship Vapor 
Recovery Unit 

(VCU) 
438562 3284132.00 18.3 1.5 20 298 

Gas Turbine 1 
(Natural Gas) 

428963.6 3283988.42 30.5 3.16 10 456 

Gas Turbine 2 
(Natural Gas) 

428987.3 3283974.92 30.5 3.16 10 456 

Gas Turbine 3 
(Natural Gas) 

429010.9 3283961.42 30.5 3.16 10 456 

Gas Turbine 4 
(Natural Gas) 

429034.4 
3283947.79 

30.5 3.16 10 456 

Flares 

Sour Gas Flare 
90-F02 

428300.72 3284966.17 45 

 
  

LP Tank Farm 
Flare 91-F01 

429427.27 3284435.48 80 
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Table  3-25  Air Emissions Sources Characteristics and Compliance 

Component  Point Source 
Pollutant Concentration (mg/Nm

3
) 

NOx CO SO2 PM 

Production 
Process 

  

Cracking Furnace 01-F01   120 50 - 5 

Cracking Furnace 02-F01   120 50 - 5 

Cracking Furnace 03-F01   120 50 - 5 

Cracking Furnace 04-F01   120 50 - 5 

Cracking Furnace 05-F01   120 50 - 5 

Cracking Furnace 06-F01   120 50 - 5 

Cracking Furnace 07-F01   120 50 - 5 

Cracking Furnace 08-F01   120 50 - 5 

Cracking Furnace 09-F01  
(Standby) 

300 50 - 5 

Heater F-101 (in HDA unit 68-
Y01) 

300 250 100 20 

Heater F-102 (in HDA unit 68-
Y01) 

300 250 100 20 

Applicable Limit 300(
1),(2)

 NA 100
(2)

 20
(2)

 

Power 
Generation 
(Turbines) 

  

Gas Turbine 1 (Natural Gas) 29.59 6.83 - 4.08 

Gas Turbine 2 (Natural Gas) 29.59 6.83 - 4.08 

Gas Turbine 3 (Natural Gas) 29.59 6.83 - 4.08 

Gas Turbine 4 (Natural Gas) 29.59 6.83 - 4.08 

Applicable Limit 51
(2)

 100
(1)

  150
(1)

 50
(1)

 

Power 
Generation 

(Boilers) 
  

HP Steam Boiler A (PGO/PFO) 67.91 7.22 2.15 7.97 

HP Steam Boiler B (Fuel Gas 
from the Cracker) 

26.96 11.92 0.00 1.08 

HP Steam Boiler C (Natural 
Gas) 

38.11 16.85 0.00 1.52 

Applicable Limit 240
(3), (4)

 100
(1)

 150
(3)

 50
(1),(4), (5)

 

Notes: 

(1): National Limit 

(2): IFC Limit 

(3): IFC Limit for Natural Gas Boilers 

(4): IFC Limit for Other Gaseous Fuel/ Coke Gas and Treatment Gases Boilers 

(5) IFC Limit Liquid Fuel/ Fuel Oil #2 Boilers  
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In general, the proposed technology minimizes the coke formation through process optimization. 

Higher levels of emissions are expected during decoking operations; nonetheless, the decoking 

period is extremely limited (less than 3% of the operation time). Process control, visual inspection of 

the emission point, and close supervision of the process parameters (e.g., temperatures) shall be 

implemented during the decoking period. 

3.8.4 Noise Levels 

CONSTRUCTION PHASE  

The possible source of noise levels is the construction phase is equipment and machinery. Table  3-26 

shows the maximum typical sound pressure levels for some of the construction equipment to be used 

in the proposed construction activities as per Defra noise database
7
 for prediction of noise on 

construction and open sites. 

Table  3-26  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 

                                                      

7
 Defra, Update of Noise Database for Prediction of noise on Construction and Open Sites, 2005 

OPERATION PHASE  

The main noise sources during operation phase includes pumps, boilers and generators. 

Table  3-27shows some examples of the different sources of noise levels during operation along with 

their A-weighted sound pressure levels. Detailed noise levels assessment model was conducted for 

the proposed Complex. The findings of this assessment is presented in Appendix 4. 
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Table  3-27  Sound Pressure Levels for Some Equipment during Operation Phase 

Equipment A-weighted Sound Pressure Level, 

LAeq dB 

Safety shower Water Pumps, Potable Water Pumps, 

Oily Water Sump Pump, Safety shower Water Pumps, 

Potable Water Package and Emergency generator 

fuel oil pump 

85 

Potable Water Package, Boiler Feed Water Chemical 

Dosing Package,Tank farm Fresh Water Pumps, 

Naphtha Metering Skid, Boilers Blow down  Flash 

Drum pumps and Ship Loading System -Propylene/ 

Ethylene Liquid 

90 

Sanitary Wastewater Treatment Package, Boiler Feed 

Water Chemical Dosing Package, Demineralised 

Water Pumps, Plant Air Dryer for tank farm, Ethylene 

boil off gas collection and refrigeration Package 

95 

Fresh Water Pumps, Butadiene Pumps, Benzene 

Pumps, Desalinated water Pumps and Hexene-1 

Pumps to jetty 

97    

Plant Air Compressor Dryer, Wastewater Treatment 

Package, Suspect Condensate Pumps , Naphtha 

Transfer Pumps, Propylene Butadiene boil off gas 

collection and refrigeration Package, Steam turbine 

Condensers vacuum system, Waste Water Benzene 

Stripping Blower and Emergency generator  

100 

Natural Gas Compressor Package, OSBL Cooling 

tower Pumps, HP Boiler Feed Water Pumps, OSBL 

Cooling tower Pumps, Diesel Fire Water Pumps and 

P2 Cooling tower Pumps  

105 

3.9 Decommissioning Phase 

The operational phase of the proposed facility is expected to be 25years or more. Following the 

facility’s lifespan a decommissioning plan will be developed which will be cognisant 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 recover the pre-operational aspects as much as possible. 

As such, a detailed discussion of the management of the plant’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. 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 92 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

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 plant site as well as all plant-associated offsite facilities. 

3.9.2 Decommissioning 

Prior to the actual deconstruction and demolition of the plant 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 plant will be reused 

and recycling where possible, or disposed to approved waste disposal facilities where necessary.  A 

brief description of the decommissioning tasks includes: 

• Installations dismantling of tanks, buildings, and auxiliary installations, and pipes should be 

removed from site. 

• Materials should be disposed of in controlled/authorised landfills suitable for the materials 

being disposed. 

• Removal of asphalt/pavement. 

• Rehabilitation. 

3.9.3 Deconstruction and Demolition 

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. 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. 

3.9.4 Remediation 

Following deconstruction and demolition of the plant facilities, 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. 
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3.9.5 Rehabilitation 

Once all remediation actions have been completed, the affected sites 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.  

3.9.6 Post-Closure Monitoring and Maintenance 

Post-closure monitoring and maintenance, if necessary, will be conducted to demonstrate that the 

site(s) 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 RECEIVING ENVIRONMENT 

4.1 Air and Climate  

4.1.1 Ambient Air Quality 

Concentrations of ambient air pollutants vary according to both time and location. Concentrations are 

affected by many factors, including but not limited to, the size, number, and location of emission 

sources and the prevailing weather condition.  This section presents overview of ambient air quality 

for the Suez governorate in order to provide a general idea about the concentrations of primary air 

pollutants at the study area, followed by an ambient air quality survey at the project location.  

OVERVIEW  

Data presented in this section are extracted from the EEAA ambient air quality monitoring station 

results located in Suez governorate (approximately 30 km from the proposed Complex location). 

Table  4-1 presents the annual average concentrations of Nitrogen Dioxide (NO2) and Sulphur Dioxide 

(SO2) in the air for the period from 2000 to 2008.   

Table  4-1 Annual Average Concentrations of NO2 and SO2 at Suez Governorate 

Parameters

   

National 

Limit (µg/m
3
) 

2000 2001 2002 2003 2004 2005 2006 2007 2008 

NO2  80  33 37 60 36 35.5 40.5 27.2 8.8 5.8 

SO2 60  17 22 22 29 44.3 15.7 12.3 41.8 27.2 

Annex 5 of the Executive Regulation (D710/2012) set the limits for ambient air quality in industrial 

areas, where the maximum acceptable annual concentration for NO2 is 80 µg/m
3
.  Furthermore, the 

World Health Organization (WHO) has set a guideline value of 40 µg/m
3
, referred to in the IFC EHS 

Guidelines. Accordingly, the annual average concentrations of NO2 recorded between 2000 and 2008 

complied with the national limits. Moreover, with the exception of the value recorded in 2002 and 

2005, annual NO2 concentrations were below the WHO guideline value. 

The national limit for annual concentration of SO2 is 60 µg/m
3
. There is no WHO guideline value for 

SO2. As shown in Table  4-1 and Figure  4-1, SO2 annual average concentrations were below the 

national limit for all years between 2000 and 2008.  
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Figure  4-1 SO2 Annual Average Concentrations 

The NO2 recorded monthly averages ranged between 10.8 and 84.4 µg/m
3
in 2007 and between 11.7 

and 77.3 µg/m
3
during 2008.  Figure  4-2 presents the monthly averages of NO2 for 2007 and 2008. 
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Figure  4-2 NO2 Monthly Average Concentrations 

The SO2 monthly average concentrations ranged between 4.4 and 19.3 µg/m
3
 during the year 2007 

and between 5.3 and 13.4 µg/m
3 
during 2008, as illustrated in Figure  4-3. 
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Figure  4-3 SO2 Monthly Average Concentrations in 2007 and 2008 

Nevertheless, considering the long distance between the permanent air quality monitoring station and 

the proposed Complex (approximately 30 km), these concentrations are unlikely to be representative 

of the ambient air quality within the area surrounding the proposed Complex location. Therefore, a 

site-specific air measurement campaign was conducted in the proposed Complex location in order to 

assess the baseline air quality as discussed in the following section.  

H ISTORICAL AMBIENT AIR  QUALITY MEASUREMENTS  

Several ambient air quality measurement campaigns were conducted during the period between 2009 

and 2013 in Ain Sokhna area as shown in Figure  4-4. In general, the results were below their 

respective limits set in the Executive Regulation D710/2012  as well as the WHO Ambient Air Quality 

Guidelines referred to by the IFC EHS General Guidelines, where applicable (Table  4-2). 
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Figure  4-4 Historical Air Measurement Locations with Respect to Proposed Complex 

Table  4-2 Ambient Air Quality Historical Data 

Parameter (Duration) Unit Min Max National 

Limit 

International 

Guideline  

CO (1-hr) mg/m
3
 0.34 5.95 30 Not applicable 

CO (8-hr) mg/m
3
 0.1 1.8 10 Not applicable 

NO2 (1-hr) µg/m
3
  4.4 61.6  300 200  

NO2 (24-hr) µg/m
3
  1.86 32.4 140 Not applicable 

SO2 (1-hr) µg/m
3
  0.75 85.7 350 Not applicable 
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Parameter (Duration) Unit Min Max National 

Limit 

International 

Guideline  

PM10 (24-hr) µg/m
3
  29.5 132  150 150 (Interim 

Target-1) 

PM2.5 (24-hr) µg/m
3
 18 64 80 75(Interim 

Target-1) 

S ITE-SPECIFIC AIR QUALITY ME ASUREMENTS 

WorleyParsons team of experts conducted two ambient air monitoring campaigns to assess the 

baseline air quality at the proposed Complex area. The first campaign was conducted  from 11 to 12 

August 2014 while the second was conducted from 12 to 13 November 2014. 

METHODOLOGY 

For both measurement campaigns, the active air sampling techniques was used. During the first 

campaign, ambient air sampling was undertaken at one location, namely “A1”, adjacent to the 

Complex ISBL area; whereas, during the second, the ambient air sampling was undertaken at one 

location near the port area (A2). The locations of the two sampling points are shown in Figure  4-5 and 

Table  4-4. 

 

Figure  4-5 Active Air Sampling Locations 

 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 99 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

Table  4-3 Ambient Air Sampling Locations 

Sampling Point  Location 

E N 

A1 32°17'6.10" 29°40'56.80" 

A2 32° 19’ 59’’  29° 39’ 58’’ 

Active air quality measurements were conducted over 24 hours for the following parameters: 

• Total Suspended Particulate (TSP) 

• Particulate Matter (PM10) 

• Particulate Matter (PM2.5) 

• Black Smoke  

• Nitrogen dioxide (NO2) 

• Sulphur dioxide  (SO2) 

• Carbon Monoxide (CO) 

• Ammonia (NH3) 

• Ozone (O3) 

• Lead (Pb) 

• Hydrogen Sulfide (H2S) 

• BTX (Benzene, Toluene, Xylene).  

• Ethyl Acetate 

The equipment and methods used for active air measurements are as follows:  

• 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    
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• 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), Hydrogen Sulfide (H2S), BTX & Ethyl Acetate were 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 

Figure  4-6 shows the air quality measurement equipment used in the campaigns. In addition, field 

equipment included the following: 

• GPS unit (Etrex - 12 channel – Garmin) 

• Digital Camera 

F INDINGS  

In general, air quality measured at the project area complied with the national regulation, where the 

measured levels of all parameters were below their respective limits set in the Executive Regulation 

D710/2012 as well as WHO Ambient Air Quality Guidelines referred to by the IFC EHS General 

Guidelines, where applicable. 

Recorded one-hour maximum, maximum of eight hours averages, and 24 average levels of the 

measured parameters as compared to national limits and international guidelines are presented in 

Table  4-4 and Figure  4-7 to Figure  4-9.  

Detailed original laboratory report; including measured concentrations as well as meteorological 

conditions at the monitoring locations; is presented in Appendix 5.   
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Figure  4-6 Active Air Measurements Equipment 

Table  4-4  Baseline Ambient Air Quality Measurements 

Parameter Unit Period A1 A2 
National 

Limit 
International 
Guideline

8
 

TSP µg/m
3
 24 Hr 102 218 230 NA 

PM10 µg/m
3
 24 Hr 76 123 150 150 

PM2.5 µg/m
3
 24 Hr 19.5 20 80 75 

Black Smoke µg/m
3
 24 Hr 35 66 150 NA 

Pb µg/m
3
 24 Hr ND 0.033 NA NA 

NO2 µg/m
3
 

1 Hr 7.43 24.61 300 200
9
 

24 Hr 3.66 9.75 150 NA 

SO2 µg/m
3
 

1 Hr 0.90 2.22 350 NA 

24 Hr 0.17 1.13 150 125 

CO mg/m
3
 

1 Hr 0.86 0.43 30 NA 

8 Hr 0.20 0.29 10 NA 

O3 µg/m
3
 

1 Hr 38.70 43 180 NA 

8 Hr 30.24 34.73 120 160 

                                                      
8
 Values represent interim target-1; interim targets are provided in recognition of the need for a staged 

approach to achieving the recommended guidelines. 
9
 No interim target value for NO2, this value represent the guideline value. 
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Parameter Unit Period A1 A2 
National 

Limit 
International 
Guideline

8
 

NH3 µg/m
3
 24 Hr Nil Nil 120 NA 

H2S µg/m
3
 24 Hr Nil Nil NA NA 

BTX µg/m
3
 24 Hr Nil Nil NA NA 

Ethyl Acetate µg/m
3
 24 Hr Nil Nil NA NA 

 

Figure  4-7 24-Hour Average Concentrations of TSP, PM10, PM2.5, and Black Smoke in Air 
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Figure  4-8 Concentrations of NO2, SO2, and O3 in Air 

 

Figure  4-9 Concentrations of CO in Air 

4.1.2 Greenhouse Gases 

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. The power generation and transport sectors are among the most carbon 

intensive producing sectors in Egypt. The International Energy Agency (IEA) estimates the CO2 

emission in Egypt by sector are presented in Table  4-5.  
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Table  4-5 CO2 emissions by sector in 2012 (million tonnes/year), Egypt 

Total CO2 

emissions from 

fuel combustion 

Electricity 

and heat 

production 

Other 

energy 

industries 

Manufacturing 

industries and 

construction 

Transport 
Other 

sectors 

196.9 72.9 14.7 36.4 50.4 22.5 

Source: CO2 Emissions from Fuel Combustion Highlights, IEA (2014 Edition) 

4.1.3 Climatology 

TEMPERAT URE  

The Ain Sokhna area is known for its mild climate all over the year.  In January, the average 

temperature ranges from a minimum of 12.2 
o
C to a maximum of 21.2

 o
C and ranges in July from a 

minimum of 22.5 
o
C to a maximum of 35 

o
C.  

Table  4-6 provides the recorded average monthly temperature levels for Suez Governorate during 

2010.  The temperature ranged from a minimum of 13.7 
o
C in January to a maximum of 38.3 

o
C in 

August.  

Figure  4-10 shows the mean annual daily temperature in Suez area with the proposed Complex area 

indicated in a Blue circle.  

Table  4-6 Monthly Average Minimum and Maximum Temperatures in Suez for the Year 2010 

Month / 

Property 
Jan Feb Mar Apr May Jun July Aug Sept Oct Nov Dec 

Min. 

Temp. (o
C) 

13.7 14.6 16.3 18.0 21.1 24.4 25.5 26.9 25.4 23.3 19.7 14.6 

Max. 

Temp. (o
C) 

22.5 23.8 26.4 29.9 33.9 36.4 36.8 38.3 35.4 32.6 28.7 22.9 

Source: Suez Marine Meteorological Station, 2012 
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Figure  4-10 Mean Annual Daily Temperature in Suez Area in 2003 

Source: Suez Environmental Profile, 2004 
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HUMIDITY  

The average relative humidity in Ain Sokhna is 53.6%, where it ranges between 45% and 60%. 

Table  4-7 provides the monthly average relative humidity records of Suez Governorate for 2010 and 

shows that the highest humidity levels occurred during January and November, while the lowest 

occurred during April.  The annual average relative humidity in 2010 was 52.6%. 

Table  4-7 Monthly Average Relative Humidity in Suez for the Year 2010 

Month / 

Property 
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Relative 

Humidity 

(%) 

57 52 55 46 45 49 55 56 53 52 57 54 

Source: Suez Marine Meteorological Station, 2012 

RAINFALL AND DEW POINT  

The annual average number of rainy days in Ain Sokhna is 11 days.  The rainy season occurs 

between November and May and the average annual amount of rainfall is about 10-15 mm.  

Figure  4-11 shows the annual average precipitates in Suez area in 2003 with the proposed Complex 

area indicated in Red circle. Table  4-8 presents the total monthly rainfall in mm and average dew 

point (
o
C) for Suez Governorate in 2010.  The annual average number of rainy days and average dew 

point for the sampling period from 1996 to 2003 is 2 days and 5 
o
C, respectively (CAPMAS, 2008). 

Table  4-8 Monthly Total Rainfall and Average Dew Point in Suez for the Year 2010 

Month / 

Property 
Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec 

*Rainfall 

(mm/month) 
0.4 4.3 0 0 0 0 0 0 0 0 0 1.6 

Dew Point 

(
o
C) 

9 8 5 1 -2 - 4 5 7 8 12 12 

Source: Suez Marine Meteorological Station, 2012 
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Figure  4-11 Annual Average Precipitates in Suez Area in 2003 

Source: Suez Environmental Profile, 2004 

Furthermore, Table  4-9 provides the total annual rainfall for the sampling period from 2001 to 2010, 

as recorded by Suez marine meteorological station. It can be noted that the annual rainfall is highly 

variable, ranging between 2.5 and 15.9 mm over the sampling period.  
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Table  4-9 Annual Total Rainfall for Suez 

Year / 

Property 
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Rainfall  

(mm/year) 
3.7 9.5 10.6 15.4 12.2 15.9 3.2 9.5 2.5 6.3 

Source: Suez Marine Meteorological Station, 2012 

W IND  

A 35-year Suez database (1972-2007) indicated that the wind speed in Ain Sokhna area ranged 

between 6 to 11 Knots (11.1 to 20.3 km/hr) with a mean annual average 8.83 Knots (16.4 km/hr).  

The prevailing wind direction lies between north and northwest with variation in trends between 

November and January.  

The prevailing wind at Sokhan area is northerly wind with a secondary maximum of winds from the 

North-Northwest. Wind speeds and directions measured for 35-year monthly rates are shown in 

Table  4-10 . The general wind speed regime in Egypt based on the period from 1991 to 2001 is 

illustrated in Figure  4-12, with the location of the proposed Complex is indicated by a black circle. 

 

Table  4-10 Wind Speed Information for Ain Sokhna (35-year monthly rates) 

Month  Av. Monthly 

Speed 

(Knots) 

Highest 

Hourly Av. 

(Speed/ 

Direction) 

Date of 

Occurrence 

(Day/Year) 

Highest Sudden 

Blast of Wind 

(Speed/Direction) 

Date of 

Occurrence 

(Day/Year) 

January  7 26/220 17/1981 45/240 17/1981 

February  8 30/190 18/1981 50/220 3/1992 

March  9 28/190 22/1985 50/180 22/1985 

April  10 32/200 16/1981 49/340 12/1971 

May  10 28/280 2/1997 54/290 2/1997 

June  10 20/360 5/1977 35/240 13/1971 

July  9 16/030 3/1978 27/010 9/1984 

August  11 14/010 24/1977 23/360 29/1969 

September  10 20/070 29/1977 33/020 11/1971 

October  9 33/240 9/1989 33/240 23/1976 
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Month  Av. Monthly 

Speed 

(Knots) 

Highest 

Hourly Av. 

(Speed/ 

Direction) 

Date of 

Occurrence 

(Day/Year) 

Highest Sudden 

Blast of Wind 

(Speed/Direction) 

Date of 

Occurrence 

(Day/Year) 

November  7 22/240 28/1969 38/220 24/1976 

December  6 25/260 14/1977 45/260 14/1977 

Annual 

Average  

8.83     

Source: Suez Meteorological Monitoring station, 2006 

  

Figure  4-12  Wind Resource Map of Egypt (m/s) 

Source: Wind Atlas for Egypt, 2006. 
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4.2 Ambient Noise 

Different sources of information are presented in this section in order to assess the ambient noise 

conditions in the proposed project area. Historical noise measurements in Sokhna area are presented 

in Section  4.2.1; whereas, site-specific ambient noise measurement is presented in Section  4.2.2. It is 

worth mentioning that both sources (historical and site-specific) showed that in general, noise levels 

in the area of the proposed Complex comply with the national limits as well as international guidelines 

as detailed below. 

4.2.1 Historical Noise Measurements 

A noise monitoring survey was undertaken on 3 March 2008 in Sokhna area. Information about this 

survey is presented here for an illustration of historical noise levels in the area.  

METHODOLOGY  

Noise measurements were taken at six locations (Figure  4-13) and Table  4-11. A 15-minute average 

of energy equivalent noise levels (Leq) have been recorded over in three intervals, ‘Day’, ‘Evening’, 

‘Night’, according to the applicable Executive Regulation at that time (D1741/2005).  

The following devices were used for noise measurements: 

• ISO-TECH SLM-1353 Integrating Sound Level Meter (Type II), Range 30-130 dB, Data-

logger. 

• ISO-TECH SLC-1356 Sound Level Calibrator. 

Moreover, meteorological conditions were recorded. 

Proposed Complex ISBL

 

Figure  4-13 Historical Noise Measurement Locations with Respect to Proposed Complex 
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Table  4-11 Historical Noise Measurement Locations 

Location 
GPS Coordinates (WGS 84) 

North East 

Noise 1 29º41'25.79'' 32º18'48.97'' 

Noise 2 29º41'14.14'' 32º19'17.2'' 

Noise 3 29º41'06.33'' 32º19'33.23'' 

Noise 4 29º41'14.63'' 32º18'54.15'' 

Noise 5 29º41'09.34'' 32º19'11.67'' 

Noise 6 29º41'02.93'' 32º19'27.27'' 

F INDINGS  

Measurement results were compared with the applicable limits set in Annex 7 of the Executive 

Regulation (D1741/2005) for each interval as shown in Table  4-12. Only two readings (indicated in 

bold) slightly exceeded the applicable limit. In addition, the same table (Table  4-12) presents the GPS 

coordinates, measurement time, wind direction, maximum wind speed (MW), and average wind 

speed (AW) at each measurement location.  

Table  4-12 Results of Historical Noise Measurements 

Location Interval Time 
Wind 

Direction 

MW 

(m/s) 

AW 

(m/s) 

Noise level (dBA) 

Reading Limit 

Noise 1 

Day 9:00-11:00 W-NW 3.9 2.7 43.4 70 

Evening 18:00-18:30 E-NE 3.1 1.9 53.3 65 

Night 22:15-23:50 W 1.5 1.1 55.9 60 

Noise 2 

Day 9:00-11:00 W-NW 3.9 2.8 60.1 70 

Evening 18:00-18:30 E-NE 2.9 2.3 60.4 65 

Night 22:15-23:50 W 2.3 1.4 62 60 

Noise 3 

Day 9:00-11:00 W-NW 4.6 3 55.4 70 

Evening 18:00-18:30 E-NE 3.2 2.4 58.3 65 

Night 22:15-23:50 W 1.4 1.2 61.9 60 
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Location Interval Time 
Wind 

Direction 

MW 

(m/s) 

AW 

(m/s) 

Noise level (dBA) 

Reading Limit 

Noise 4 

Day 9:00-11:00 W-NW 3.3 2.2 52 70 

Evening 18:00-18:30 E-NE 3.4 2.7 46.4 65 

Night 22:15-23:50 W 1.7 1.3 58.9 60 

Noise 5 

Day 9:00-11:00 W-NW 4 3.1 54.3 70 

Evening 18:00-18:30 E-NE 2.7 2.3 57.7 65 

Night 22:15-23:50 W 1.8 1.3 57.1 60 

Noise 6 

Day 9:00-11:00 W-NW 5.2 2.9 52.4 70 

Evening 18:00-18:30 E-NE 2.6 1.9 56.8 65 

Night 22:15-23:50 W 1.8 1.2 57.3 60 

4.2.2 Site-Specific Noise Measurements 

WorleyParsons field team conducted two ambient noise monitoring campaigns to assess the baseline 

noise levels at the proposed Complex area. The first campaign was conducted from 12 to 14 August 

2014 and the second was conducted from 12 to 13 November 2014. The two campaigns were 

conducted in accordance to the latest Executive Regulations updates in 2012, where two intervals 

(Day and Night) and their perspective limits were considered. 

METHODOLOGY  

For the first monitoring campaign, the field team conducted 24-hour measurements at four locations 

along the imaginary boundary of the Main Plant area. Measurement locations were chosen to be 

relevant as possible to the project design and the locations of predicted noise sources. Furthermore, 

24-hour background noise levels were recorded at one location in the vicinity of the touristic areas 

near Sokhna-1 (McDermott) Port. 

It is anticipated that these locations would remain the same for the purpose of construction 

monitoring, performance guarantee tests, and operation monitoring. Figure  4-14 shows the locations 

of the different noise monitoring points; furthermore, Table  4-13 represents the GPS coordinates of 

measurement locations. 
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Figure  4-14 Noise Measurement Locations 

Table  4-13 Noise Measurement Locations 

Location 
GPS Coordinates (WGS 84) 

North East 

N1 29°41'1.90" 32°17'1.60" 

N2 29°41'3.25" 32°16'15.50" 

N3 29°41'41.50" 32°15'50.80" 

N4 29°41'37.10" 32°16'36.60" 

N5 29°39'58.07" 32°20'0.75" 

Measurements were recorded over two intervals ‘Day’ and ‘Night’ as per the national Executive 

Regulation (Decree 710/2012). For better implementation of results and as an essential input for 

noise modelling, 1/3 octave band logging was employed.  

The following devices were used for both campaigns: 
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• Two B & K 2238 Mediator, Integrating Sound Level Meters, Type I (precision grade), compliant 

with IEC 1672 Class 1 standard 

• B & K 4231 Sound Level Calibrator, compliant with IEC 942 Class 1 standard; 

• B & K 4198 Outdoor Weatherproof Microphone Kit; 

• GPS unit (Garmin etrex); and  

• Digital Camera. 

Figure  4-15 shows noise measurement equipment at location N1. The sound level meters were 

calibrated before sound measurements to ensure reliability and precision. 

 

Figure  4-15 Noise Measurement at Location N1 

The following noise level parameters were recorded: 

• Equivalent continuous noise level (LAeq) 

• 95
th
 percentile noise level (LA95) 

• 90
th
 percentile noise level (LA90) 

• 50
th
 percentile noise level (LA50) 

• 10
th
 percentile noise level (LA10) 

• Peak sound pressure level (LCpeak) 
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F INDINGS  

Table  4-14 presents the results of ambient noise measurements. The results were compared the 

national limits set in Annex 7 of the Executive Regulation (D710/2012) and the guideline values of the 

IFC General Guidelines for the ‘Day’ and ‘Night’ intervals (Figure  4-16). 

Table  4-14 Ambient Noise Levels Readings 

Location Interval LAeq LA10 LA50 LA90 LA95 LCpeak 

N1 

Day 41.6 42.57 37.94 33.82 32.72 92.98 

Night 39.14 41.07 36.6 32.4 31.27 93.84 

N2 

Day 47.21 49.83 33.11 25.57 24.78 104.74 

Night 42.47 35.73 30.32 26.22 25.15 89.41 

N3 

Day 45.04 49.57 33.77 25.85 24.96 102.6 

Night 41.54 37.34 30.79 26.86 25.89 97.33 

N4
(1)

 Day 40.87 43.78 35.69 31.46 30.5 97.91 

N5 

Day 56.5 58.18 54.67 53.3 52.95 110.57 

Night 54.26 55.42 53.59 52.58 52.31 96.41 

(1) Night measurements were not recorded at N4 due to an error in device readings. 

It can be noted that all readings recorded during the first monitoring campaign comply  with both 

Egyptian and IFC standards (70 dBA) for both the day and night noise levels. For the ‘Day’ interval, 

readings ranged between 40.87 dBA at location N4 and 47.21 dBA at location N2. For the ‘Night’ 

interval, readings ranged from 39.14 dBA at location N1 to 42.47dBA at location N2.  

Similarly, both the day and night noise levels recorded at N5; 56.5 dB and 54.26 dB, respectively 

comply with the national limit for “Areas located on roads 12-metres wide or wider” (60 dB(A) night-

time / 70 dB(A) daytime). It is worth mentioning that there are no applicable IFC limits for similar areas 

at which these measurements were recorded. 
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Figure  4-16 Ambient Noise (N1-N4) Level Readings (LAeq)  

4.3 Land 

4.3.1 Topography  

The Eastern Desert is marked with the Eastern Mountains that extend along the Red Sea with peaks 

that rise to about 1,000 m above mean sea level (AMSL) as shown in Figure  4-17 with the project 

area indicated with a Black circle. Moreover, investigations at the proposed Complex site revealed 

that land elevation ranged between 33 to 54 m AMSL.  

4.3.2 Seismic Conditions 

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). 
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Figure  4-17 Topography of the Proposed Complex Area 

Source: General Authority for Roads and Bridges and Land Transport
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 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  4-18.   

 

Figure  4-18  Seismicity Map of Egypt (1900 - 2009)  

Source: Dahy (2012) 

Haggag et al. 2008 study on the seismic activity in Upper Egypt analysing the earthquake history of 

the Upper Egypt area since 1982 revealed some characteristics of the seismic activity in the area. 

Construction of a seismicity map according to the seismicity level in the Upper Egypt showed that the 

seismic activity is intense around the strait of the Gulf of Suez, along the Red Sea axis (Trend 1 

shown on Figure  4-19). Gulf of Suez – Red Sea fault trend is among the many fractures that strike in 

this trend, the most important are those that delimit the Gulf of Suez -Red Sea graben. Grabens  

parallel to this trend and to that of the following category are abundant in Sinai. The activity along this 

trend is attributed to the Red Sea rifting.  
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Figure  4-19  Gulf of Suez Seismic Trend  

In the same study (Haggag et al. 2008) some historical data for seismic activities in Gulf of Suez and 

Aqaba were presented (Figure  4-20). For example, On March 31, 1969 a strong earthquake with 

magnitude 6.3 has been occurred in Shedwan island which lies at the mouth of the Gulf of Suez in the 

northern end of the Red Sea. Furthermore, Figure  4-21 shows the nearest seismic spots to the 

proposed project location. 
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Figure  4-20 Seismicity Map of Upper Egypt during the Period from 1981 to 2006 
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Figure  4-21 Nearest Seismic Spots to the Proposed Project and Gulf of Suez  

4.3.3 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 km
2
 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 (Geotechnical Investigation Report for the 

project site, 2012). 

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 
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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). 

Based on the available information from WorleyParsons database, generally the top layer of Ataka 

and Galalah Plateaux is comprised of units of Eocene rock (middle and upper). The upper Atakah 

formation consists of a 150 m layer of sandstone (with thin clay carbonaceous bands) known as the 

Upper Palaeozoic formation (Kostandi 1959). The Cenomanian section, known as the “Galalah 

Formation” has an exposed section at Ataka, it is mainly composed of shale, marl and limestone and 

is of approximate thickness ranging from 70– 70 m. 

At Khashm El-Galala area, an approximately 150 m thick layer of Cretaceous sand stone reveals 

below the Cenomanian section. The upper Senonian formation is of variable thickness; it is mainly 

composed of dolomite rock and crops from the foot of Ataka Mountain and Galala Plateaux. The 

lower Senonian is mainly clay, more sandy at the top, and disappears towards the north direction of 

Ataka. An unexposed unit of Paleocene rock also exists at Ataka and the Galalah plateaux. The foot 

and northern parts of the Galalah plateaux as well as wadi Araba include Oligocene rocks of basaltic 

nature. Miocene rock exists at the foot of Ataka Mountain, the rock is exposed at the “Sadat Quarry” 

and the formation is generally known as “Sadat Formation”. Other Miocene rocks also exist in 

formations known as “Hommath” and “Hagul”. Figure  4-22 present the geological map of the study 

area, where the Complex location is indicated with a black circle. 

 

Figure  4-22 Geological Map of Study Area 

Source: El Osta et al., 2010 
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4.3.4 Flood 

Wadis in general represent water courses after rainfall; however, during periods of heavy rainfall, 

wadis can lead to flash floods and result in major damages. The hazard probability varies for the 

different Wadis according to their morphometric parameters, particularly the drainage frequency and 

density. This is in addition to the Wadi area, slope, amount and velocity of runoff water flowing 

through the Wadi. The Suez area in general is subject to flash flood hazards, where the storm water 

is directed towards the Gulf of Suez (Mapping in Engineering Geology, 2002). 

A study for the protection of the North-West Gulf of Suez Economic Zone from flash flood risks, 

Southern Area was conducted in 1998. The study included results of field surveys conducted at the 

discharge basins affecting the Southern area and the results of surveys at the protection works 

proposed locations. The study also included results of metrological, topographical, geomorphological, 

and geological studies conducted in the area and calculations of flash flood water quantities and flow 

rates from different valleys and estimating the amount of sediment material flowing with flash flood 

water.  

The filed survey concluded that two of the four main valleys, namely; Ghouiba and Bedaa exist at and 

directly influence the southern part of the Economic Zone. In addition, the investigation revealed that 

a number of subsidiary hydrologically active valleys pour into these two main valleys. Ghouiba’s 

valley flash flood discharge channels are characterized with their hydraulic activity and determinant 

geomorphological and topographical properties. 

On the other hand, Bedaa Valley is characterized with its hydraulic activity and non-determinant 

geomorphological and topographical properties. 

 

Figure  4-23 and Figure  4-24 show the different flood protection systems (e.g. barriers and dams) both 

existing and proposed in Ain Sokhna Area with the proposed Complex location indicated in a Red 

circle. It can be noted that the proposed Complex area is well protected with six existing obstruction 

barriers from the West side. Furthermore, other existing obstruction barriers and protection dams are 

located to the South of the proposed Complex location. Some proposed dams and barriers are to be 

located to the North as well. 
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Figure  4-23 Completed Flood Protection in Ain Sokhna Area and Proposed Works in the   

Northern Part   

 

Figure  4-24  Completed Flood Protection in Ain Sokhna Area and Proposed Works in the 

Southern Part   

It is worth noting that, the Egyptian government is in the process of validating the current flood 

protection status of the Sokhna region taking into account the previous installed structures and the 

SIDIC 
Industrial 

Zone 
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proposed new ones, the study is to be conducted for a 1 in 100 year return period flood event.  Water 

Resources Research Institute (WRRI) is the technical arm leading this initiative and they are 

supporting for regional protection plan rather than having individual plans which may increase flood 

risks.   

The study is expected to commence in 2015 and the construction works to start in 2016.  Tahrir 

Petrochemicals has attended one of the technical discussions regarding this matter at WRRI 

premises in December 2014 and confirmed the rational of having regional flood protection for the 

Sokhna region.  It is worth mentioning that while this report is being issued, discussions has been 

ongoing between Ministry of Water Resources and Irrigation, Suez Governorate and other 

stakeholders to conduct the required study validation and execution. In conclusion, the flood 

protection study and construction shall be conducted by the Ministry of Irrigation and water resources 

with the financial support of the beneficiaries. 

A summary of the main findings of different flood risk assessment studies previously conducted in Ain 

Sokhna area are presented below. 

FLOOD R ISK ASSESSMENT (FRA)  STUDY AT SIDC  ZONE 1-  SOUTHERN PART  

WorleyParsons was retained in July 2004 to conduct a Flood Risk Assessment (FRA) Study at SIDC- 

Zone 1 within the southern part as shown in Figure  4-23 where SIDC area is located to the right side 

of Cairo – Sokhna New Road. The overall objective for the completion of this Flood Risk Assessment 

(FRA) is to estimate the magnitude of the 1 in 100 year return period flood event. The conclusion of 

this study can be summarized in the following points: 

• The entire study area lies within the delta of the Wadi Ghewaiba and may be subject to extreme 

flood events. 

• An assessment of the flood risk of the study area has been conducted for a 1 in 100 year return 

period flood event. The catchment area is ungaged and no rainfall data or flow data exist within 

the study area. Data limitations have been augmented with published data and regional 

observations in an attempt to reduce the uncertainty in the estimate. A worst-case approach 

has been adopted to assess the flood risk and therefore the resulting estimates are considered 

conservative. 

• The results of this assessment indicate that the existing flood defense program will not protect 

the study area from a 1 in 100 year return period flood. However, this flood defense program 

will protect the site from a 1 in 50 year flood. 

PRELIMINARY FL ASH FLOOD EVALUATION STUDY AT THE NORTHERN PART  

According to the Preliminary Flash Flood Evaluation Study10 conducted in January 2008 at the 

Northern Part shown in Figure  4-23, the maximum discharge anticipated at the study area from any 

direction is not expected to exceed 23 m
3
/sec. If this discharge is divided over the width of the main 

                                                      

10
 Preliminary Flash Flood Evaluation Study, ARDAMAN-ACE, Ain Sokhna, Suez, Egypt, July 2004 
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stream at this area in a direction perpendicular to the flow (150 meters), the discharge will be 0.15 

m
3
/sec/m. Thus, water depth is not expected to exceed 0.31 meters. This flow depth is limited, and 

the flow condition can be controlled at the study area. 

FLOOD R ISK ASSESSMENT (FRA)  STUDY AT ECONOMIC ZONE  

A flood risk assessment study was conducted in 1998 at the Economic Zone. The study stated that 

although the study area is located at an arid region; nonetheless, occasional flash floods might occur. 

The drainage system of the area is external, well developed and highly integrated. The area is 

intensely dissected by a large number of wadis issuing from the mountainous terrain and trend 

towards the Red Sea. They are mostly oriented E-W, (WNW-ENE), NNW and NE. According to the 

study, Wadi Badaa has a catchment area of 576 km
2
, length of 54 km and basin slope of 0.0092. 

Table  4-15 shows the probability of occurrence of a rainstorm. Furthermore, the results of the study 

showed that peak surface runoff flow in Wadi Badaa is 407 m
3
/sec in 50 years return period and it can 

reach up to 743 m
3
/sec in 100 years return period. 

Table  4-15 Rainstorm for Different Return Periods 

Return Period (Years) Rainstorm (mm) 

2 6 

5 13 

10 22 

25 39 

50 57 

100 81 

4.3.5 Land Use 

The proposed project is located within the Economic Zone, west of the upper portion of the Gulf of 

Suez. Figure  4-25 presents an aerial photograph of the general project area. The area in general has 

two main characteristics, the presence of dedicated industrial zones west of the Suez-Hurghada road 

and tourism development areas on the east of the same road.  Moreover, the DP Sokhna port is a 

major landmark in the area comprising a huge container platform as well as a tax free zone hosting 

some industrial establishments. 

The industrial zones in Sokhna area host different array of industries, which include fertilizers 

(nitrogenous and phosphate fertilizers), petrochemicals, building materials, ceramics, steel flat sheets, 

and other industries. 
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Figure  4-25 Land Use at Project Area 

4.4 Groundwater 

4.4.1 Overview 

According to WorleyParsons previous assessment studies conducted in Ain Sokhna area, there are 

different aquifers in Ain Sokhna area including but not limited to the Pleistocene, the Miocene, the 

Oligocene, Quaternary and Nubian aquifers. However, these aquifers are of variable degrees of 

importance depending upon thickness, extension, lithology and chemistry of the groundwater. 

According to a research by El Osta et al. carried out in 2010 on Wadi Badaa and Wadi Ghweiba 

areas adjacent to the proposed Complex area, activities in Ain El Sokhna area depend mainly on the 

groundwater of the Quaternary aquifer, which forms the main water bearing strata in the Delta of both 

Wadi Badaa and Ghweiba.  
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This aquifer is built-up of sand and gravel with clay and limestone intercalations. The penetrated 

thickness of this aquifer reaches about 400 m at the mouth of Wadi Ghweiba and decreases towards 

the North and Northeast. The groundwater of the Quaternary aquifer occurs under free water table 

condition at depths varying between 9.4 m in the East and 39.9 m in the Northwest.  Its recharge 

depends mainly on the infiltration of surface runoff water and upward leakage from deep Pliocene and 

Miocene aquifers, while its discharge occurs either towards the Gulf of Suez or due to artificial 

pumping for different purposes.   

Figure  4-26 presents the study area, where the red circle indicates the proposed project location. 

Figure  4-27 and Figure  4-28 represent the hydrological cross sections near to the project area, (A-A` 

and C-C` indicated in Figure  4-26). 

The salinity measurements of groundwater in the Quaternary aquifer in August 2009 indicated that it 

belongs to the slightly fresh to brackish water. The TDS concentration ranged between 560 mg/l and 

4,670 mg/l .Generally, the higher values of TDS were recorded towards the Gulf of Suez 

(Figure  4-29). 

 

Figure  4-26 Wadi Badaa and Wadi Ghweiba Study Area 
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Figure  4-27 East West Hydrological Cross Section (A-A`) 

 

Figure  4-28 North South Hydrological Cross Section (C-C`) 
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Figure  4-29 Salinity Distribution Contour Map  

Furthermore, in 2009, a hydro-geophysical method employing geoelectric resistivity measurements 

through forty-three vertical electrical soundings distributed along sixteen profiles, using Syscal R2 

terrameter and applying Schlumberger configuration down to 200 m was applied to investigate the 

groundwater resources/aquifers in Ain Sokhna area.  

The interpretation through Zohdy (1989) and Resist (1999) programs subdivides the considered depth 

range into four layers. The first layer is formed from dry gravels and sands, the second layer is made 

up of sands and gravels saturated with fresh water, the third layer consisted of sandstones and 

shales saturated with saline water, and the fourth layer in constituted from dry massive limestone and 

dolomite. 

Two underground water aquifers are encountered in the considered section, the higher aquifer 

(second layer) is thinner and contains fresh water, while the lower aquifer (third layer) is thicker and 

includes saline water. Accordingly, the higher aquifer is of phreatic type and recharged from the 

interstitial fresh water comes from the rainfall, while the lower aquifer is of semi-confined type and 

recharged from the salt water intrusion of the Gulf of Suez.  
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Meanwhile, the main flow directions of these water supplies are from the north, west, south and east. 

The true resistivities, thicknesses and depths of the two aquifers make them water producing in most 

parts of the study area, but with excess amounts in the lower aquifer due to its larger thickness, 

bigger porosity, wider extension and intensive supply of water. 

4.4.2 Groundwater Quality 

Based on WorleyParsons previous assessment studies in Ain Sokhna area, generally the 

groundwater in the area is of low quality and is highly affected by saline intrusion from the sea or 

Suez Gulf. A small number of wells have been drilled near the proposed Complex location. These 

wells are generally deep (>50 m) and produce saline water which may be due to saline intrusion, 

where high salinity is common in arid climates because of the high evaporation rates. 

A groundwater quality assessment campaign was conducted on 3 March 2014 in Ain Sokhna area. 

The groundwater sampling locations, OW1 and OW2, are shown in Figure  4-30 and Table  4-16.  

Groundwater Sampling Area

Proposed Complex

 

Figure  4-30  Wells Locations with Respect to Proposed Complex Location 

Table  4-16 Groundwater Sampling Locations 

Location GPS Coordinates 

OW1 29°44'0.53" N 32°21'48.21" E 

OW2 29°43'58.26"N 32°21'55.50"E 
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Prior to the site visit day, pre-labelled sample bottles and ice-boxes were collected from the 

laboratory. All the bottles were prepared by adding the appropriate preservative for each parameter.  

Prior to sampling, purging of each well was carried out to remove stagnant water from the well; 

hence, obtain representative sample of actual conditions.  

Field equipment were checked and calibrated before use. The equipment used for on-site 

measurements included the following: 

• GPS unit (Etrex - 12 channel – Garmin);  

• YSI-USA Model PH100 for on-site pH measurement;   

• YSI-USA Model DO200 for on-site DO measurement;   

• YSI-USA Model EC300 for on-site electric conductivity measurement;   

• US EPA approved poly bailers (1.5" X 36"); and 

• Water level meter (Geotechnical Instruments – Groundwater level monitoring). 

The National Research Centre (NRC), water pollution research department, conducted the analyses 

for the tested parameters.  

Table  4-17 below shows the groundwater quality results. It is worth mentioning that there are no 

national guidelines for groundwater quality. The original laboratory report is presented in Appendix 6.   

Table  4-17 Groundwater Quality Results 

Parameter Unit OW1 OW2 

Temperature
11

 ºC 28.3 27.1 

Turbidity NTU 0.78 0.88 

Conductivity mS/cm 10.11 16.01 

TDS g/L 7.184 11.264 

TSS mg/L 9 11 

pH - 7.8 8.01 

DO mg/L 7.1 7.3 

BOD mg/L 10.2 13.2 

COD mg/L 17.5 16.5 

                                                      

11
 On-site measurements  



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 133 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

Parameter Unit OW1 OW2 

TOC mg/L 4.7 4.8 

Oil and Grease mg/L 1.26 1.16 

Total Bicarbonates (CaCO3) mg/L 100 118 

Chloride mg/L 3600 5900 

Sulphates mg/L 310 308 

Calcium mg/L 415 565 

Magnesium mg/L 227 243 

Sodium mg/L 1625 2800 

Potassium mg/L 20 28 

Ammonia (N) mg/L ND ND 

Nitrate mg/L 2.1 2.21 

Nitrite mg/L ND ND 

Cyanide mg/L <0.01 <0.01 

Total Coliforms MPN-index/100ml 70 480 

Fecal Coliforms MPN-index/100ml 30 150 

Arsenic mg/L <0.005 <0.005 

Cadmium mg/L <0.01 <0.01 

Chromium mg/L <0.01 <0.01 

Aluminium mg/L <0.01 <0.01 

Copper mg/L <0.01 <0.01 

Lead mg/L <0.01 <0.01 

Mercury mg/L <0.001 <0.001 

Nickel mg/L <0.01 <0.01 

Zinc mg/L <0.01 <0.01 

TPH mg/L ND ND 

Protozoa mg/L ND +ve 
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Parameter Unit OW1 OW2 

 Total Hardness (CaCO3) mg/L 1960 2400 

Calcium Hardness (CaCO3) mg/L 1030 1400 

Magnesium Hardness(CaCO3) mg/L 930 1000 

Total Alkalinity (CaCO3) mg/L 100 118 

Hydroxide Alkalinity (CaCO3) mg/L ND ND 

Carbonate Alkalinity (CaCO3) mg/L ND ND 

Bicarbonate Alkalinity (CaCO3) mg/L 100 118 

Total Chlorine mg/L ND ND 

Residual Chlorine  mg/L ND ND 

4.5 Seawater  

4.5.1 Overview 

In order to assess the seawater quality in Gulf of Suez area where Sokhna 1 (McDermott) Port is 

located, several sources were utilized including but not limited to the EEAA Coastal Water Monitoring 

reports as well as WorleyParsons previous marine surveys conducted in Gulf of Suez area.  

The EEAA has monitoring stations along the Gulf of Suez as part of its program to monitor seawater 

quality. The purpose of this program is to obtain baseline information on the quality of the Egyptian 

coastal waters and to establish a continuous survey of these waters. The outputs are also used to 

establish quantitative relations between pollution sources and pollution impacts. There are three 

groups of monitoring stations; the first is located in Gulf of Suez (SU), the second in Gulf of Aqaba 

(AQ), and the third in the Red Sea (RE).  

This part of the report will focus on results of SU monitoring stations as the Sokhna 1 (McDermott) 

Port is located at Gulf of Suez as shown in Figure  4-31. It is worth mentioning that the nearest 

monitoring stations to Sokhna 1 (McDermott) Port are SU1, SU2, SU3 and SU4 as shown in 

Figure  4-32.  During 2013, the EEAA conducted four campaigns (in March, May, July and 

September). Furthermore, one additional campaign was conducted in March 2014.  
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Figure  4-31 EEAA Costal Monitoring Stations 
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Sokhna 1 Port

 

Figure  4-32 Nearest EEAA Monitoring Stations to Sokhna 1 Port 

Additionally, WorleyParsons’ database includes monitoring results for some seawater quality 

parameters that were collected as part of marine surveys conducted in the Gulf of Suez area between 

2009 and 2013. Some of these parameters were tested in the vicinity in Sokhna (McDermott) Port 

area, indicated as WorleyParsons marine survey hereafter, as shown in Figure  4-33 and Table  4-18. 

The following sections present the results of the latest EEAA monitoring campaigns conducted in 

2013 and 2014 in addition to some of the results extracted from WorleyParsons marine surveys 

results. 
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Sokhna1 Port

Project Area

 

Figure  4-33 WorleyParsons Seawater Sampling Locations 

Table  4-18 WorleyParsons Sampling Locations 

Location 
GPS Coordinates (WGS 84) 

North East 

S1 29°40'43.90" 32°21'50.60" 

S2 29°41'1.30" 32°22'8.49" 

S3 29°41'20.25" 32°22'20.87" 

S4 29°41'5.76" 32°22'40.77" 

S5 29°40'46.89" 32°22'25.93" 

S6 29°40'25.85" 32°22'11.25" 

S7 29°41'17.91" 32°23'25.13" 

S8 29°39'23.87" 32°22'57.84" 

S9 29°37'52.52" 32°23'13.85" 
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4.5.2 Seawater Quality 

PHYSIC AL PARAMETERS  

Reported dissolved oxygen (DO) concentrations for all EEAA 2013 campaigns and the first monitoring 

campaign in 2014 were above the minimum value for the protection of aquatic according to the US 

EPA Criteria
12

 (4 mg/L) as shown in Figure  4-34 to Figure  4-38. Similar observation was recorded 

during WorleyParsons marine survey as the DO concentrations ranged between 4.8 and 6.4 mg/L. 

Moreover, normal temperatures for the respective seasons were recorded during all EEAA 

campaigns. Average pH and Salinity for all EEAA campaigns are presented in Figure  4-38 and 

Table  4-19. Similar pH range was recorded as part of WorleyParsons marine survey (8.21-8.27).  
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Figure  4-34 DO Concentrations during 2013 First Campaign 
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Figure  4-35 DO Concentrations during 2013 Second Campaign 

 

 

                                                      

12
 Ambient aquatic life water quality criteria for dissolved oxygen (saltwater), 2000 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 139 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

 
C

o
n

c
. 

(m
g

/
l)

Minimum LimitDO

 

Figure  4-36 DO Concentrations during 2013 Third Campaign 
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Figure  4-37 DO Concentrations during 2013 Fourth Campaign 
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Figure  4-38 DO Concentrations during 2014 First Campaign 
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Table  4-19 Gulf of Suez Average pH and Salinity in 2013 and 2014  

Parameter 
First 

Campaign 
2013 

Second 
Campaign 

2013 

Third 
Campaign 

2013 

Fourth 
Campaign 

2013 

First 
Campaign 

2014 

pH 8.2 8.2 8.17 8.18 8.2 

Salinity (%) 40.93 40.22 40.85 40.62 41.95 

BACTERIOLOGICAL PAR AMETERS   

According to EEAA, the Egyptian and European standards for seawater set a limit for the total 

coliform of 500 CFU per 100 ml of water. As illustrated in Figure  4-39 to Figure  4-42, counts of total 

coliform at SU stations for all 2013 campaigns were below the maximum allowable limit except at SU3 

station during the third monitoring campaign only.  Similar observation was made during the first 

monitoring campaign in 2014 as the total coliform exceeded the allowable limit at SU1. It is worth 

mentioning that the distances between Sokhna 1 (McDermott) Port and S1 and S3 are approximately 

23 and 35 km, respectively. 
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Figure  4-39 Total Coliform during 2013 First Campaign 
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Figure  4-40 Total Coliform during 2013 Second Campaign 
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Figure  4-41 Total Coliform during 2013 Third Campaign 
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Figure  4-42 Total Coliform during 2013 Fourth Campaign 
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EUTROPHICATION PARAMETERS  

Discharge of organic matter and nutrients stimulates the growth of organisms, especially algae; this 

process is called eutrophication. The consumption of organic matter and nutrients consumes oxygen, 

therefore, when the loads of organic matter and nutrients are very high, oxygen depletion may occur, 

which may, in turn, adversely affect the marine flora and fauna.  

A summary for concentrations of the eutrophication parameters, namely chlorophyll-a, total 

suspended particles, transparency, total nitrogen, nitrate, nitrite, ammonium, and reactive phosphate 

are presented in Table  4-20. According to the EEAA, high concentrations detected can be attributed 

to the direct effect of industrial and sanitary waste on the northern area of the Gulf of Suez (SU1-3). 

Some of these parameters were tested as part of WorleyParsons marine survey. Relatively low 

ammonia concentrations were recorded during this survey as it ranged between 34 to 57.8 µg/L. 

Similarly, Nitrate concentration during this survey was lower than those reported by the EEAA as it 

ranged between 12.5 and 52 µg/L.  

Table  4-20 Concentrations of Eutrophication Parameters  

Parameter 
First 

Campaign 
2013 

Second 
Campaign 

2013 

Third 
Campaign 

2013 

Fourth 
Campaign 

2013 

First 
Campaign 

2014 

Chlorophyll-a 

Low 
concentrations 
in general; 
high 
concentration 
at the SU3 
(2.16 µg/L) 

Low 
concentrations 
in general; high 
concentrations 
at SU1-3 
(1.85 – 2.02 
µg/L) 

High 
concentrations 
at SU1-SU3 in 
general 
 (0.78 -1.23 
µg/L) 

0.11-6.22 
µg/L with an 
average of 
1.4 µg/L 

Low 
concentration
s in general 
with an 
average of 
0.5 µg/L  
except for the 
relatively high 
concentration 
at the SU1 
(1.45 µg/L) 

Total 
Suspended 
Particles 

High 
concentrations 
in general 
ranging 
between  
(2.72 – 31.1 
mg/L) 

High 
concentrations 
in general, 
especially at 
SU1-3 (32.93 -  
57.16 mg/L) 

Concentrations 
at SU1-3 
(35.41 – 41.72 
mg/L). 

Ranged  
between 
6.54-32.83 
mg/L in Gulf 
of Suez  

High 
concentration
s in general, 
especially at 
SU1-3 (13.55 
-  46.31 
mg/L) 

Transparency 

Entire water 
column 
transparent 
except at 
Northern part 
of Gulf of 
Suez 

Entire water 
column 
transparent, 
except at SU1-
3 

Entire water 
column 
transparent, 
except at SU1-
3 

Entire water 
column 
transparent, 
except at 
SU1-2  

Entire water 
column 
transparent, 
except at 
SU1-3 
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Parameter 
First 

Campaign 
2013 

Second 
Campaign 

2013 

Third 
Campaign 

2013 

Fourth 
Campaign 

2013 

First 
Campaign 

2014 

Nitrate 

High 
concentrations 
at Northern 
part of Gulf of 
Suez with 
average of 
346.16 µg/L. 
For the rest of 
the SU 
stations (8.92-
98.62 µg/L) 

21.73 – 926.35 
µg/L high 
concentrations 
at SU1-3 

Relatively high 
concentrations 
at SU1-3 with 
average of 
109.63 µg/L. 

3.2-632 µg/L 
with average 
of 150.44 
µg/L 

High 
concentration
s at Northern 
part of Gulf of 
Suez with 
average of 
364.04 µg/L. 
For the rest 
of the SU 
stations 
(11.14-45.97 
µg/L) 

Ammonia 

High 
concentrations 
at Northern 
part of Gulf of 
Suez with 
average of 
296.6 µg/L. 
For the rest of 
the SU 
stations (4.05-
28.51 µg/L)  

10.94 – 312.08 
µg/L high 
concentrations 
at SU1-3 

Relatively high 
concentrations 
at SU1-3 with 
average of 
176.91 µg/L. 

5.27-268.58 
µg/L with 
average of 
92.3 µg/L  

High 
concentration
s at Northern 
part of Gulf of 
Suez with 
average of 
64.13 µg/L. 
For the rest 
of the SU 
stations 
(5.27-27.02 
µg/L) 

Total 
Nitrogen 

0.537 – 0.7 
mg/L 

2.44  -  4.07 
mg/L 

0.277-0.582 
mg/L 

0.776-2.825 
mg/L 

0.148-0.503 
mg/L 

Effective 
Phosphates 

< 3 µg/L, 
except at SU7 
(4.33 µg/L) 

< 3 µg/L; 
except at SU2 
(4.95 µg/L), 
SU7 (8.2 µg/L), 
and SU7 (6.8 
µg/L) 

4.52-36.91 
µg/L 

065-2.28 
µg/L 

< 3 µg/L, 
except at 
SU2 (4.33 
µg/L) 

HEAVY MET ALS  

Average concentrations of heavy metals recorded at the Gulf of Suez, Gulf of Aqaba, and the Red 

Sea stations are presented in Table  4-21. According to the EEAA, concentrations of all metals for all 

campaigns were below the international maximum allowable limits.  

Some heavy metals were tested as part of WorleyParsons marine survey. Their concentrations were   

relatively similar to those reported by the EEAA. For example, copper concentration ranged between 

4.1 and 6.2 µg/L; furthermore, mercury was under detection limit at some monitoring stations. 
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Table  4-21 Average Concentrations of Heavy Metals (µg/L)  

Parameter 
First 

Campaign 
2013 

Second 
Campaign 

2013 

Third 
Campaign 

2013 

First 
Campaign 

2014 

Iron 39.06 43.7 29.8 39.8 

Manganese 2.52 3.51 2.03 3.1 

Copper 2.86 7.36 5.8 3.99 

Zinc 17.94 16.3 13.3 16.7 

Chromium 1.05 1.33 0.82 0.94 

Nickel 1.37 1.942 1.55 2.94 

Cadmium 0.64 0.657 0.43 0.42 

Lead 3.74 4.284 3.3 2.73 

Mercury 0.085 0.071 0.06 0.06 

OTHER PAR AMETERS  

Ranges for chemical oxygen demand (COD) and biological oxygen demand (BOD) recorded at Gulf 

of Suez stations are presented in the Table  4-22. Moreover, average concentrations for total 

petroleum hydrocarbons (TPH) are presented in the same table.  

According to the EEAA, TPH concentrations at the majority of the monitoring stations were below 

allowable limits for all campaigns, they were relatively high at a number of stations, which can be 

attributed to their proximity to oil fields. 

Similar BOD and TPH concentrations were recorded during WorleyParsons marine survey. BOD 

concentrations ranged between 1.8 and 2.6 mg/L and TPH concentrations ranged between 0.33 and 

3.09 µg/L. On the other hand, lower COD concentrations were recorded as they ranged between 4.8 

and 9.6 mg/L. 

Table  4-22 COD, BOD, and TPH Concentrations in Gulf of Suez  

Parameter Unit 
First 

Campaign 
2013 

Second 
Campaign 

2013 

Third 
Campaign 

2013 

Fourth 
Campaign 

2013 

First 
Campaign 

2014 

COD mg/L 4.11-11.43 8.69-13.47 8.21-16.82 9.6-12.03 12.51-23.75 

BOD mg/L 0.65-2.43 0.4-4.48 0.32-3.2 0.64-1.92 0.58-6.9 

TPH µg/L 2.71 0.339 1.34 0.52 1.35 

In general, according to the reports of all the campaigns conducted in 2013 and 2014, the EEAA 

concluded that the effect of discharges and anthropogenic activities on the levels of the 

aforementioned parameters is considered limited and that the Gulf of Suez water is maintaining its 

health and nature.  
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S ITE-SPECIFIC SEDIMENTS QUALITY ASSESSMENT  

In this section, the findings of WorleyParsons marine survey for sediments quality assessment at 

Sokhna 1 (McDermott) Port area are presented. WorleyParsons field team conducted  this campaign 

from 17 to 20 March 2009, where sediments samples were collected at nine locations (S1-S9) as 

shown in Figure  4-33 and Table  4-18. 

F INDINGS  

The analysis results for the collected sediments samples are presented in Table  4-23. Original 

laboratory results are presented in Appendix 7.  It can be shown from Table  4-23 for sediment 

samples (taken at depths between 12 and 15 m), the nutrient salts represented by phosphates and 

the 16 measured heavy metals reflected normal concentrations in the marine environment. The 

indicators of oil-contaminated soils, TPH and PAHs, showed non-pollution pattern. The 

microbiological examination of the sediment revealed elevated values for faecal coliforms especially 

at location S2, close to the shoreline, and location S8, where fishing activities took place.
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Table  4-23 Analysis Results of Sediment Samples 

Parameter Unit S1 S2 S3 S4 S5 S6 S7 S8 S9 

Total Phosphorus 

(TP) 

Mg/g 

1.21 ± 0.06 1.35 ± 0.07 1.53 ± 0.09 1.21 ± 0.06 1.45 ± 0.08 

1.63 ± 

0.09 

1.11 ± 

0.05 

1.25 ± 

0.05 

1.33 ± 

0.06 

Heavy Metals 

Manganese (Mn) µg/g 337 ± 19 301 ± 16 316 ± 19 387 ± 21 367 ± 20 339 ± 19 357 ± 21 321 ± 19 346 ± 20 

Zinc (Zn)  µg/g 28.7 ± 1.6 25.6 ± 1.5 23.2 ± 1.4 26.7 ± 1.6 23.6 ± 1.5 21.2 ± 1.4 31.7 ± 1.6 24.6 ± 1.5 28.2 ± 1.4 

Copper (Cu) µg/g 5.81 ± 0.28 6.15 ± 0.27 5.54 ± 0.25 6.51 ± 0.28 5.85 ± 

0.27 

6.81 ± 0.31 5.69 ± 

0.28 

7.15 ± 

0.31 

7.81 ± 0.3 

Chromium (Cr) µg/g 18.6 ± 1.15 15.2 ± 1.22 13.1 ± 1.26 16.6 ± 1.19 18.2 ± 

1.21 

21.1 ± 1.25 22.6 ± 

1.15 

16.2 ± 

1.28 

17.1 ± 

1.42 

Cobalt (Co) µg/g 4.33 ± 0.25 4.77 ± 0.25 4.54 ± 0.29 5.13 ± 0.30 5.27 ± 

0.31 

5.74 ± 0.33 4.83 ± 

0.30 

4.55 ± 

0.26 

6.11 ± 

0.30 

Arsenic (As) µg/g 2.13 ± 0.13 1.81 ± 0.11 1.95 ± 0.10 2.09 ± 0.11 2.41 ± 

0.16 

2.15 ± 0.14 1.93 ± 

0.11 

1.78 ± 

0.10 

3.05 ± 

0.14 

Silver (Ag) µg/g 2.53 ± 0.13 2.91 ± 0.16 3.15 ± 0.14 3.63 ± 0.13 3.21 ± 

0.16 

3.55 ± 0.14 3.93 ± 

0.13 

2.81 ± 

0.16 

3.15 ± 

0.14 

Cadmium(Cd)  µg/g 2.15 ± 0.09 2.04 ± 0.08 2.25 ± 0.08 1.95 ± 0.07 2.14 ± 

0.08 

1.91 ± 0.08 1.87 ± 

0.06 

2.21 ± 

0.09 

2.45 ± 0.1 
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Parameter Unit S1 S2 S3 S4 S5 S6 S7 S8 S9 

Nickel (Ni) µg/g 12.8 ± 0.6 14.8 ± 0.8 18.7 ± 0.9 16.8 ± 0.9 15.8 ± 0.8 13.7 ± 0.7 17.8 ± 0.9 14.8 ± 0.7 12.7 ± 0.6 

Mercury µg/g 0.82 ± 0.03 0.94 ± 0.04 0.79 ± 0.02 0.72 ± 0.02 0.84 ± 

0.03 

0.91 ± 0.04 0.98 ± 

0.04 

0.75 ± 

0.02 

1.01 ± 

0.05 

Aluminium µg/g 19.6 ± 1.05 17.6 ± 0.89 22.5 ± 1.1 19.6 ± 1.11 17.6 ± 1.1 22.5 ± 1.15 19.6 ± 

1.15 

17.6 ± 

1.03 

22.5 ± 

1.25 

Barium µg/g 22.6 ± 1.6 25.7 ± 1.5 20.7 ± 1.7 24.6 ± 1.6 22.7 ± 1.5 30.7 ± 1.7 26.6 ± 1.6 27.7 ± 1.5 25.7 ± 1.7 

Iron µg/g 2115 ± 155 2235 ± 156 2316 ± 142 2136 ± 165 2035 ± 

156 

2189 ± 152 2007 ± 

145 

2205 ± 

143 

2386 ± 

162 

Lead µg/g 6.45 ± 0.31 5.93 ± 0.38 7.09 ± 0.35 8.25 ± 0.41 8.53 ± 

0.48 

7.59 ± 0.41 5.95 ± 

0.31 

8.3 ± 0.38 7.29 ± 

0.51 

Boron µg/g 26.6 ± 1.4 24.8 ± 1.5 29.1 ± 1.8 28.6 ± 1.4 25.8 ± 1.5 31.1 ± 1.8 24.6 ± 1.4 32.8 ± 1.5 29.9 ± 1.8 

Molybdenum µg/g 1.01 ± 0.05 0.89 ± 0.04 0.93 ± 0.04 0.71 ± 0.02 0.81 ± 

0.03 

1.01 ± 0.04 0.82 ± 

0.03 

0.90 ± 

0.04 

1.11 ± 

0.06 

Microbiology 

Total Coliforms CFU/100g  90 430 40 40 40 30 230 210 30 

Fecal Coliforms CFU/100g 90 150 0 40 40 0 0 70 30 

Organic pollutants 
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Parameter Unit S1 S2 S3 S4 S5 S6 S7 S8 S9 

Total Petroleum 

Hydrocarbon 
µg/g 1234.6 1432.1 954.2 1672.3 865.3 2064.2 1169.5 1058.1 1137.2 

16 EPA PAHs µg/g ND ND ND ND ND ND ND ND ND 
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4.6 Terrestrial Biological Environment 

4.6.1 Overview 

PROTECTED HABITATS  

STATUTORILY PROTECTED AREAS  

The area of interest is not located within any statutorily Protected Area as shown in Figure  4-43, 

which presents both the current protected area (indicated in green) and the future protected areas 

(indicated in red) as well as the proposed project location (indicated with a black circle). 

 

Figure  4-43   Protected Areas of Egypt  

Source: EEAA, 2012 
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IMPORTANT B IRD AREAS  

Ain Sokhna lies within the Important Bird Area (IBA) of EG34 as shown in Figure  4-44, 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. Oil pollution is perhaps the most serious threat to migrating birds in this area. 

The Ain Sokhna oil terminal (an offloading and storage facility located in the heart of the IBA, often 

causes minor spills in the Gulf of Suez. Oil from the storage facility at this terminal has also been 

released onshore on several occasions and has contaminated freshwater pools where birds of prey 

and other species regularly come to drink and bathe.  A large cement factory located some 30 km to 

the north-west of Ain Sokhna has been active for a number of years now and spews out tonnes of 

dust every day, killing all desert vegetation within a radius of 15 km around the facility. During north-

westerly winds, the prevailing wind in the region, visibility at Ain Sokhna deteriorates drastically. Fast-

growing tourist developments, overgrazing, misuse of off-road vehicles, land reclamation, unregulated 

quarrying and solid-waste dumping are all causing rapid degradation of the natural habitats of the 

region (Bird Life International, 2009).  

 

Figure  4-44   Important Bird Areas of Egypt  
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PROTECTED SPECIES  

IUCN  RED L IST  

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.  This 

system is designed to determine the relative risk of extinction and highlight those plants and animals 

that are facing a higher risk of global extinction; those listed as Critically Endangered, Endangered 

and Vulnerable. The IUCN Red List also includes information on plants and animals that are 

categorized as Extinct or Extinct in the Wild; on taxa that cannot be evaluated because of insufficient 

information; and on plants and animals that are either close to meeting the threatened thresholds or 

that would be threatened were it not for an ongoing taxon-specific conservation programme.  For the 

purposes of this study, the listing was limited to terrestrial species within Egypt. Species Extinct, 

Extinct in the Wild or of Least Concern were not included. Table  4-24 shows the Red List Species of 

Egypt and Figure  4-45 presents a sample of such species.  

Table  4-24 Red List Species of Egypt  

Species Status 

Population 

Trend 

Fauna 

Acanthodactylus pardalis (Leopard Fringe-fingered Lizard) Vulnerable Decreasing 

Acinonyx jubatus (Cheetah) Vulnerable Decreasing 

Addax nasomaculatus (Addax) Critically Endangered Decreasing 

Allactaga tetradactyla (Four-toed Jerboa) Vulnerable Unknown 

Ammotragus lervia (Aoudad) Vulnerable Decreasing 

Aquila clanga (Greater Spotted Eagle) Vulnerable Decreasing 

Aquila heliaca (Eastern Imperial Eagle) Vulnerable Decreasing 

Capra nubiana (Nubian Ibex) Vulnerable Decreasing 

Caretta caretta (Loggerhead) Endangered 

(needs 

updating) 

Chelonia mydas (Green Turtle) Endangered Decreasing 

Chersophilus duponti (Dupont's Lark) Near Threatened Decreasing 

Chlamydotis undulata (Houbara Bustard) Vulnerable Decreasing 

Circus macrourus (Pallid Harrier) Near Threatened Decreasing 
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Species Status 

Population 

Trend 

Coracias garrulus (European Roller) Near Threatened Decreasing 

Crocidura floweri (Flower's Shrew) Data Deficient Unknown 

Crocidura religiosa (Egyptian Pygmy Shrew) Data Deficient Unknown 

Emberiza cineracea (Cinereous Bunting) Near Threatened Decreasing 

Eretmochelys imbricata (Hawksbill Turtle) Critically Endangered (not given) 

Falco cherrug (Saker Falcon) Endangered Decreasing 

Falco concolor (Sooty Falcon) Near Threatened Decreasing 

Falco naumanni (Lesser Kestrel) Vulnerable Decreasing 

Falco vespertinus (Red-footed Falcon) Near Threatened (not given) 

Felis margarita (Sand Cat) Near Threatened Unknown 

Ficedula semitorquata (Semi-collared Flycatcher) Near Threatened Decreasing 

Gazella dorcas (Dorcas Gazelle) Vulnerable Decreasing 

Gazella gazella (Mountain Gazelle) Vulnerable Decreasing 

Gazella leptoceros (Slender-horned Gazelle) Endangered Decreasing 

Geochelone sulcata (African Spurred Tortoise) Vulnerable 

(needs 

updating) 

Geronticus eremita (Northern Bald Ibis) Critically Endangered Decreasing 

Hippopotamus amphibius (Common Hippopotamus) Vulnerable Decreasing 

Hyaena hyaena (Striped Hyaena) Near Threatened Decreasing 

Meriones sacramenti (Buxton's Jird) Vulnerable Decreasing 

Milvus milvus (Red Kite) Near Threatened (not given) 

Monachus monachus (Mediterranean Monk Seal) Critically Endangered Decreasing 

Neophron percnopterus (Egyptian Vulture) Endangered Decreasing 

Numenius arquata (Eurasian Curlew) Near Threatened Decreasing 

Oryx leucoryx (Arabian Oryx) Endangered Decreasing 

Panthera leo (Lion) Vulnerable Decreasing 
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Species Status 

Population 

Trend 

Panthera pardus (Leopard) Near Threatened Decreasing 

Paragomphus sinaiticus Vulnerable Unknown 

Pelecanus crispus (Dalmatian Pelican) Vulnerable Decreasing 

Philochortus zolii Critically Endangered Decreasing 

Pipistrellus ariel (Desert Pipistrelle) Data Deficient Unknown 

Plecotus christii Data Deficient Unknown 

Rhinolophus mehelyi (Mehely's Horseshoe Bat) Vulnerable Decreasing 

Serinus syriacus (Syrian Serin) Vulnerable Decreasing 

Spalax ehrenbergi (Middle East Blind Mole Rat) Data Deficient Decreasing 

Telescopus hoogstraali Endangered Decreasing 

Testudo graeca (Spur-thighed Tortoise) Vulnerable 

(needs 

updating) 

Testudo kleinmanni (Kleinmann's Tortoise) Critically Endangered Decreasing 

Testudo werneri (Negev Tortoise) Critically Endangered Decreasing 

Torgos tracheliotos (Lappet-faced Vulture) Vulnerable Decreasing 

Trapelus savignii (Savigny's Agama) Vulnerable Decreasing 

Flora 

Dracaena ombet Endangered (not given) 

Medemia argun Critically Endangered (not given) 
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Torgos tracheliotos (Lappet-faced Vulture) Trapelus savignii (Savigny's Agama) 

Figure  4-45 Sample of Red List Species of Egypt 

IBA  B IRD SPECIES  

Figure  4-46 presents a sample of avifauna in the Ain Sokhna IBA. To determine the IBA status of the 

Ain Sokhna zone, qualifying factors have been used as shown in Table  4-25, where A1 represent a 

species that is also an IUCN Red List Species, and A3 represent a species where a significant 

component of the global species is present in the IBA.  

 

Pharaoh Eagle-owl (Bubo ascalaphus) Bar-tailed Lark (Ammomanes cinctura) 
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Trumpeter Finch (Bucanetes githagineus) Greater Hoopoe-lark (Alaemon alaudipes) 

Figure  4-46 Sample of Avifauna in Ain Sokhna IBA 

Table  4-25 Qualifying Avifauna in the Ain Sokhna IBA   

Species Season Criterion 

Sand Partridge (Ammoperdix heyi) Resident A3 

Lesser Kestrel (Falco naumanni) Passage A1 

Pallid Harrier (Circus macrourus) Passage A1 

Greater Spotted Eagle (Aquila clanga) Passage A1 

Eastern Imperial Eagle (Aquila heliaca) Passage A1 

White-eyed Gull (Larus leucophthalmus) Winter A1 

Spotted Sandgrouse (Pterocles senegallus) Resident A3 

Pharaoh Eagle-owl (Bubo ascalaphus) Resident A3 

Pale Crag-martin (Hirundo obsoleta) Resident A3 

Greater Hoopoe-lark (Alaemon alaudipes) Resident A3 

Bar-tailed Lark (Ammomanes cinctura) Resident A3 

Desert Lark (Ammomanes deserti) Resident A3 

Streaked Scrub-warbler (Scotocerca inquieta) Resident A3 

White-tailed Wheatear (Oenanthe leucopyga) Resident A3 

Hooded Wheatear (Oenanthe monacha) Resident A3 

Mourning Wheatear (Oenanthe lugens) Resident A3 

Trumpeter Finch (Bucanetes githagineus) Resident A3 
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ECOLOGY OF THE STUDY AREA  

HABITATS AND VEGETATION  

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. Further downstream, the 

wadi meets the littoral salt marsh vegetation. 

Zahran & Willis (2009) describes the central region of Ain Sokhna littoral salt marsh as covered by the 

green growth of Juncus rigidus which forms a pure mat around the source of the spring, along the 

path of the drainage towards the sea and spreading near the shore. To the north of the spring are 

scattered bushes of Nitraria retusa, with abundant Limonium pruinosum and Arthrocnemum glaucum 

dominating locally. At the shore-line is a sand bar vegetated with J. rigidus and T. nilotica and a few 

clumps of Phoenix dactylifera. 

FAUNA  

A reliable comprehensive detail of fauna, other than avifauna listed in the IBA section, for the general 

study area is not freely available. The Egypt State Information Service (2009) states that desert 

animals include Gazella dorcus, Vulpes zerda, Capra nubiana, Lepus capensis and two species of 

jerboa (Dipodidae Family).  Also present is Canis aureu, several species of the Felidae family and 

Herpestes ichneumon. Several varieties of lizards may be present, including Varanus griseus. More 

than 200 migrating species of birds, as well as more than 150 resident birds are listed as present, 

with resident desert birds numbering approximately 24 species. Figure  4-47 shows some of the 

species that are commonly found in Suez governorate.  

  

Gazella dorcus Lepus capensis 
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Vulpes zerda Capra nubiana 

Figure  4-47 Common Fauna Species within the Desert of Suez Governorate 

4.6.2 Ecological Field Survey 

WorleyParsons team undertook an ecological field survey for the proposed project area and the route 

of the pipeline from 11 to 14 August 2014. The objectives of the field survey were as follows: 

• Identify and map key areas of semi-natural habitat present on and adjacent to the site 

• Identify species present, including problem or nuisance plants and evidence of protected 

species 

• Identify suitable habitat for notable or protected species 

A walkover methodology has been used for surveying the study area. The survey followed the Joint 

Nature Conservancy Council (JNCC) Phase 1 Habitat classification and associated field survey 

technique, which provides a relatively rapid system to record semi-natural vegetation and other 

wildlife habitats (JNCC, 2010). The Extended Phase 1 Habitat Survey also incorporates notes on the 

presence of protected species, including signs and habitats, with a focus on the footprint of the 

development. The survey was adapted for use in arid environments. The results of the habitat survey 

were then classified into vegetation communities using “The Vegetation of Egypt” publication (Zahran 

& Willis, 2009). The publication has an updated ecological assessment, which classifies the 

vegetation components into standardised phytosociological features. 

HABIT ATS AND VEGETATION  

The area of the project is site is gravel-sandy to stone-sandy soil with no vegetation cover except in 

few wet soil areas (Figure  4-48) or within the flood diversion in the Northern side of the project site. 

Plants are scattered in the Eastern and Western sides. Figure  4-49 shows the location of dry shrubs 

and trees within and adjacent to the project site. Zygophyllum coccineum, Zilla spinosa and 

Hammada Elegans were the only species recorded within the boundaries of the project area. Acacia 

trees were observed outside the project area to the North (Figure  4-50).    
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Automobile tracks of various sizes are abundant across the site particularly in the Northern part of the 

site. Litter is frequent in the Northeastern part, often trapped in the vegetation. Tracks suggest this 

litter is attracting pest species. 

 

 

Figure  4-48 Vegetation in Flood area within the Eastern Side of the Project Area 
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Figure  4-49 Dry Shrubs and Trees within the Project Area 

 

Figure  4-50 Acacia Tree 
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The main pipelines route originates at an area characterised by a number of excavated and mounded 

soils. The route extends towards Sokhna–Cairo old road then parallel to it until it crosses Suez–

Hurghada road and reaches the marine terminal, where vegetation tends to be sparse and highly 

limited in terms of species (Figure  4-51). This is particularly true for the area currently underlain by 

existing pipelines, where the habitat above is almost completely devoid of vegetation. 

 

 

Figure  4-51 Snapshots along the Pipeline Route 

FAUNA 

Evidence of fauna is extremely limited across the majority of the study area and along the route of the 

pipelines.  This may be partially attributed to industrial facilities surrounding the project site and the 

soil crust making impressions less likely.  However, the soft sand mounds by the vegetation have no 

such crust and yet no tracks were evident.   
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MAMMALS  

Evidence of Mammals is extremely limited across the majority of the study area; neither tracks nor 

burrows of mammals, including rodents, were observed.  

AVIFAUNA  

A Milvus migrans (Corvus corone)) was observed over the plant site and adjacent to the plant site 

(Figure  4-52). 

 

Figure  4-52 Milvus Migrans  

INVERTEBRATES  

Invertebrates were low in intensity, except for the Z. spinosa community. Several species of Diptera 

and Grass-hoppers and a single butterfly were observed.  

HERPETILES  

No evidence of herpetiles was observed during the field survey.  There is some suitable habitat 

around the Z. spinosa community, with prey invertebrate species in the Eastern and Western sides of 

the project area. However, suitability is limited by a lack of connecting habitat, a general sparseness 

of suitable vegetation habitat and the site being delineated by mounds of earth causing obstruction to 

the fauna.  
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4.7 Marine Environment 

4.7.1 Overview 

GENERAL CHARACTERISTICS  

The Red Sea is a semi enclosed basin which separates Africa from Arabia. The Red Sea connects to 

the Indian Ocean via the Straights of Bab el Mandeb and the Gulf of Aden, and extends 

approximately 2000 km in the NW-SE direction. The Sinai Peninsula, the Gulf of Aqaba, and the Gulf 

of Suez (leading to the Suez Canal) are located to the north of the project site. The sea is underlain 

by the Red Sea Rift which is part of the Great Rift Valley. Water level variations are governed by the 

astronomical tide, especially in the northern and southern Red Sea. Meteorological forcing is also 

believed to be a major contributing factor to the sea level variations in the central part of the Red Sea. 

Tidal currents are noted as being predominantly weak in the Red Sea (UKHO, 2004).  

The predominant currents tend to set in the north-west or south-east direction, however with 

significant variation. Due to the weak tidal currents it is expected that wind and wave driven currents 

will govern current speeds in the shallow areas.  

Figure  4-53 presents the bathymetry in the vicinity of the proposed the Sokhna 1 (McDermott port). 

 

Figure  4-53 Bathymetry of Sokhna 1 (McDermott) Port 
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CORAL REEFS  

The Gulf of Suez is shallow, with high sedimentation and is not part of the deep Red Sea rift, which 

continues from the Indian Ocean. In the northern part of the Gulf of Suez, reefs are small-submerged 

coral patches, with height of 1-3 m, laying on silty and sandy substrate from 1-5 m.  The limiting 

growth factor arises from the high sedimentation, which comes from shallow soft substrates.  The 

abundant corals dominating these areas are those corals of branched shape with high sediment 

rejection capability (e.g. Acropora, and Stylophora and soft coral Heteroxenia). The well-developed 

reefs appear in the southern part of Gulf of Suez, where fairly shallow patches and broad fringing 

reefs represent a complex shallow system. 

Generally, the reefs of the western side of Gulf of Suez are more developed than those of the eastern 

side.  There is a well-developed fringing reef south of the Sokhna area, at a distance 50 km from 

Suez city, making a long stretch of fringing reefs running southward.  The reef is about 30-50 m 

offshore with gentle slope to sandy bottom at 4-5 m. About more than 15 genera are reported on the 

outer reef slope, dominated by Acropora, Stylophora, and Porites. The only patch reef found in the 

western side of the Gulf of Suez is found in Ras-Sudr offshore water. Abel Salam, et al. (1995) 

studied the coral reefs south of the Sokhna area and identified 24 hard corals and 3 soft corals. 

According to Sheppard and Sheppard (1991), the coral reef community in the Gulf of Suez is exposed 

to temperature as low as 18 
o
C in winter, which is beyond the temperature tolerance of several 

species and high salinity as high as 41 ppt. As a result, there is low diversity, and main species are 

Acropora horrida and Stylophora pistillata. 

Well-developed extensive reefs starts to appear in southern Gulf of Suez in Sinai and around Ashrafi 

Island. This area has deeper eliminated water and less sedimentation that support flourishing coral 

growth and large number of species. About 47 genera and 120 species were reported from the Gulf of 

Suez, while central Red Sea of 49 genera and 143 species of over approximately 200 species 

recorded from the whole Red Sea.  

ZOOPLANKTON 

Zooplanktons contribute significantly to the recycling of nutrients and provide a food base for 

predatory invertebrates and vertebrates (Baduini, 1997). In addition, their diversity has gained further 

importance due to the ability of certain species to indicate the deterioration in water quality caused by 

pollution and eutrophication (Khan, 2003).  

The Gulf of Suez contains about 50% of the total zooplankton species recorded in the Red Sea. 

Dowidar (1994) reported 158 species in the Gulf of Suez (86 copepods, 47 protozoans, 10 

hydromedusa, 7 ostracods, 5pelagic mollusks and 3 cladocera). Abdel-Rhaman (1993) reported 63 

species in Suez Bay area north of the Gulf, mainly from Red Sea origin. Copepods, protozoans, and 

tunicates represent about 60.8%, 31.4%, and 4.5% of the total zooplankton, respectively. According 

to Abdel-Rhaman (1993), the main peak of abundance of total zooplankton occurs in mid-November 

and April, while January and February sustain the lowest density. 

The zooplankton community in the Gulf of Suez is generally characterized by the low species diversity 

compared to the Gulf of Aqaba (Almeida Prado-Por, 1983; Khalil & Abd El-Rahman, 1997). 
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PHYTOPLANKTON  

There is scarce information on phytoplankton in Gulf of Suez. Species are mainly euryhaline which 

characterizes the Red Sea nertic water.  November seems to be the time of year of the greatest 

abundance of diatoms (Dowidar, 1976). 

SEAWEEDS  

Algal community of the Sokhna area is very poor. The main limiting factor determining their 

abundance is the lack of solid substrate. Algal species were recorded where solid substrate existed in 

the study area, these include Sargassum dentifolium, Laurancia papillosa, L..obtuse ,Dictyota 

dichotoma, Zonaria spp., Padina pavonica, Digenia simplex and Ligora farinose. 

SEAGRASSES  

Geneed (1995) reported two species of seagrass, Halodule uninervis and Halophila ovalis, in area 

close to the Sokhna Port area (Mina Oasis). Earlier surveys recorded small patches of seagrass, 

Halodule uninervis, of about 40% cover in the port area with associated bivalve Pinctada radiata and 

mussels Brachiodontes variables. 

SEABIRDS  

The Sokhna area is an important route for bird migration.  Sea birds are observed along the offshore 

water in particular, the white-eyed Gull and Swift Tern. 

F ISHERIES  

The main fishing species caught in the Sokhna area are mullet (Valamugr sehli , Mugil cephalus and 

Crenimugil sp  ), and sea bream (Acanthopagrus sp, Rhabdosargus haffara, R.sarba and Diplodus 

noct ). Moreover, hand- line technique is used to less extent in the area for the (Epinephelus sp ) 

snapper   (Llutjanus sp), emperors (Letherrnus sp) and jacks (Caranx sp).  

4.7.2 Marine Survey 

As previously mentioned in Section  4.5.2 and Section  0, WorleyParsons field team conducted a 

marine survey from in 2009. As part of this marine survey, the status of the marine environment was 

evaluated. Fauna, flora and benthic communities were analysed at Sokhna 1 (McDermott) Port as 

detailed below. 

METHODOLOGY  

The marine survey covered nine sampling locations (Figure  4-54), where S1, S7, S8, and S9 

represent the coral reef patches of the area. GPS coordinates of those locations are presented in 

Figure  4-54. 

Bathymetry of the area was carried out using GARMIN, Echo-sounder and GPS Map 520S with GPS 

Unit Colorado 300.  Points were recorded with notes on the depths and the habitat (sandy, Sea 
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grasses, or rocky) along the entire route. The depths were verified not only depending on the saved 

admiralty charts within the devices but also on the actual depths measured by the Echo-sounder. 

The survey was conducted along transects from the sampling locations to the shoreline to assess the 

benthic cover.  At each coral reef patch, the team investigated the status of the patch and evaluated 

living coral cover by skin diving and snorkelling. Sampling and analysis methods for the different biotic 

organisms are discussed below. 

 

Figure  4-54 Marine Sampling Locations and Observed Coral Species 

ZOOPLANKTON  

Zooplankton samples were collected by vertical hauls of subsurface and near the bottom 

(representing photic and aphotic zones) using plankton net of 55-µm mesh diameter. Samples were 

preserved in 5% neutral formalin. Zooplankton species were identified and taxon abundance was 

estimated for a 3 ml sub-sample taken after thorough mixing of the entire sample (50 ml). The major 

groups of Zooplankton were subjected to detailed microscopic analysis.  

PHYTOPLANKTON  

Phytoplankton qualitative samples were collected using standard plankton net of 40-cm diameter and 

mesh size of 20-µm. One litre quantitative samples were collected from the different locations using 
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Niskin’s water sampler (of 1.8 litre capacity), and formaldehyde was added to reach a final 

concentration of 4%. At the laboratory, 500 ml of each sample were poured into 1L glass cylinder and 

Logul’s Iodine was added until the sample colour became feint tea. Five days later, the samples were 

siphoned using net plankton of 20-µ pore size fixed at one end of capillary tube (APHA, 1992). The 

phytoplankton species were enumerated and identified to the species level by inverted microscope 

(Ziess, Axiover 25C) at 40X and 100X, if necessary. Identification was undertaken according to 

James (1997) Dillard (1991), Patrick & Rediner (1975), Hendedy, (1964), and Cleve-Euler (1953). 

MEIOFAUNA  

Macro-benthic samples were collected using the Ekman grab with an opening area in about 250 cm². 

Samples were washed in the field through a small hand net of 500-µm mesh diameter. The samples 

were stained with Rose Bengal and stored in plastic jars after adding 7% formaldehyde solution. 

Sorting of different species were carried out in the laboratory. The different groups were counted and 

weighed after drying on filter paper to remove excess water adhering to their bodies. Results were 

given as a total numbers of bottom fauna per square meter as well as their biomass in gram fresh 

weight per square meter. 

Samples of meiofauna were taken from the sampling sites by the same sediment sampler. At each 

site, an area of 10 cm
2
 was taken from the upper sediment surface. The samples were stained with 

Rose Bengal and preserved in 4% formaldehyde solution. In the laboratory, the collected meiofauna 

samples were passed through two sieves, the top one with a mesh opening of 500 µm (captured the 

macrofauna) and the bottom one with a mesh opening of 55 µm animals retained on the lower mesh 

were considered as meiofauna. The samples were stained with Rose Bengal. Quantitative analysis of 

meiofaunal composition was carried out under a dissecting microscope for sorting and identification to 

the taxa level. 

F ISH LARVAE  

Sampling of fish larvae took place by using the standard fish larvae net with mesh size of 350 µm, 

where the filtrate were preserved using formalin solution.  Samples were examined under a 

microscope in the laboratory. 

F INDINGS  

HABITATS  

SANDY SUBSTRATE  

The entire bottom along the survey transects was mostly sandy except at the coral patch locations. 

Seagrasses were observed at location S7 starting from 2 m depth and down to 10 m and no algal 

cover was observed.  
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CORAL REEFS  

Figure  4-55 shows the shapes and locations and of the coral reef patches present in the survey area. 

In general, the reef wall extends from 2 m to 8 m, the reef flat is dominated by  hard corals; mainly 

Acropora sp and Stylophora sp, soft corals; Litophyton sp, dead corals, corals rubbles, bare coral 

rocks, sand and echinoderms and calcareous algae. Coral patches are more or less impacted by high 

sedimentation and fishing activities, where fishing lines and nets were encountered. Moreover, 

anchoring damages were observed. 

 

Figure  4-55 Shapes and Locations of Coral Patches 

The coastal coral patch, at location S1, is 50 m long and 40 m wide. It is located south of the 

proposed Sokhna 1 (McDermott) jetty location and approximately 250 m from the shoreline. Fishing 

nets and lines were observed entangled in corals colony (Figure  4-56). The percentage cover of 

corals ranged from 10% to 12%, while soft corals cover was 6 to 8%. The patch was mostly covered 

by rocks and corals debris. This may be attributed to the close vicinity to the shore and consequently 

to the fishing activities and human impacts. 

The northern coral patch, at location S7, is 500 m long and 250 m wide, the patch is more or less 

elliptical in shape. It is located to the north of the Sokhna 1 (McDermott) port entrance and 

approximately 2.2 km from the shoreline. It is the largest patch recorded in the vicinity of the project 

area.  
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Illegal fishing practices including, dynamite fishing and net fishing over the corals were recorded at 

this site (Figure  4-57 to Figure  4-59). Relative abundance of coral reef fishes was recorded mostly 

from Pomacentridae and Pseudochromidae.   

The middle coral patch, at location S8, is 300 m long and 100 m wide, elongated in a northwest-south 

west direction. It is located at the northeastern side of the port entrance and approximately 2 km from 

the shoreline. The reef wall extends to 3 m deep in northeast side and about 12 m deep in the 

southwest side. The reef flat is dominated by hard corals of about 16.3% (mainly Acropora sp), soft 

corals 16.2%  (Litophyton sp), 31.5% dead corals, 8.5% corals rubbles, 16% bare coral rocks, 2% 

sand, and 8.5% echinoderms and calcareous algae.  The area is very turbid which gives the 

opportunity for soft corals to flourish and dominate (Figure  4-60 and Figure  4-61). 

The southern coral patch, at location S9, is 150 m long and 50 m wide, elongated in a northwest-

south west direction. It is located to south of the port entrance and approximately 3 km from the 

shoreline. The reef wall extends to 8 m in northeast side and 12 m in the southwest side. The reef flat 

is dominated by hard corals of about 22.1% (mainly Stylophora sp and Acropora sp shown in 

Figure  4-62 and Figure  4-63), 27.1% soft corals (Cladiella sp), 3.5% dead corals, 28.5% corals 

rubbles, 12.2% bare coral rocks, 5% sand and less than 1% echinoderms.         

  

Figure  4-56 Nets Entangled in Corals due to Fishing Activities 
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Figure  4-57  Broken Corals Resulted from Illegal Fishing Practices  

 

Figure  4-58 Sea Urchins and Soft Corals Growing on Broken Corals 
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Figure  4-59  Mussels Scattered on Soft Substrate   

 

Figure  4-60 High Turbidity Encountered at Locations S8 and S9 

 

 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 171 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

 

 

Figure  4-61  Soft Corals Dominate on Turbid Water 

 

Figure  4-62 The Dominant Species of Stylophora 
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Figure  4-63 The Dominant Species of Acropora 

B IOTIC ORGANISMS  

ZOOPLANKTON  

A total of 36 zooplanktonic species (13 protozoa, 12 copepoda, 1 rotifera, 1 cladocera, 2 

appendicularians, 1 pteropoda and 6 meroplankton) were recorded in the surveyed sites. Zooplankton 

showed marked variations in species composition and distribution among the different studied 

localities. Location S7S (surface) maintained the highest zooplankton density of 17700 Org.m
-3

, while 

S4B (bottom) sustained the lowest density (4500 Org.m
-3

) with a mean average of 8339 Org.m
-3

 

(Figure  4-64).  

As shown in Figure  4-65, copepods appeared as the most dominant group, contributed about 55.5% 

of the total zooplankton (ranged 32.1% at S2S and 81.9% at S7B. Naupilus larvae, cyclopoid and 

calanoid copepodid were the most common copepod stages with adult stages of Clausocalanus 

furcatus, Acartia centrura and Paracalanus crassirostris (Calanoida), Oithona nana (Cyclopoida), 

Euterpina acutifrons.  

Harpacticoida seems to be the most dominant species. Protozoa represented by 13 species came 

next, contributing 19.4% by total zooplankton density (Range 2.3% at S7B and 49.1% at S3B). 

Tintinnopsis tubulosa, Favella panamensis and Metacylis jorgensenii were dominant over other 

species.  Rotifera (Synchaeta sp) and Meroplankton (6 taxa) were formed 12.5 and 10.1% of total 

zooplankton density. 
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Figure  4-64 Standing Crop of the Different Zooplankton Groups (Org. m
-3

) 
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Figure  4-65 Dominance of Different Zooplankton Groups 

A total of 36 zooplankton species were recorded in the surveyed locations. S7 maintained the highest 

number, 19 species, while the lowest number, 11 species, was detected at S4B and S9B.  

PHYTOPLANKTON  

A total of 137 species belonging to 3 classes and 42 genera were recorded. Diatoms (108 species) 

represented 79% of the total number of species belonging to 33 genera.  
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The genus Chaetoceros was the most important; it was represented by 20 species, whereas 

Rhizosolenia was represented by 11 species. Nitzschia and Navicula were considerably present, 

represented by 9 and 7 species, respectively. Dinophyceae were recorded at 27 with percentage 

occurrence of 19% (Figure  4-66).  

Bacillariophyceae

79%

Dinophyceae 

19%

Cyanophyceae 

2%

  

Figure  4-66 Percentage of Different Phytoplankton Groups 

Ceratium was the most important genus, where it was represented by 15 species. Cynaophytes were 

represented by only 2 species. 18 species showed more than 50% frequency. The most frequent 

species were,  Chaetoceros concavicornis, C. didymus, C. simplex, C. teres, Dactyliosolen blavyanus, 

Hemiaulus hauckii, Leptocylinderus danicus, L. minimus, Pseudonitzschia delicatissima, Rhizosolenia 

alata, R. calcar-avis R. imbricate, Thalassionema nitzschiodes, Ceratium declinatum, C. furca C. 

trichoceros, Prorocentrum lima and Oscillatoria sp..  

Diatoms and chlorophytes shared dominance of phytoplankton standing crop with percentage 

abundances of 45.2% and 43.9%, respectively. Cyanophytes and Dinophytes were rarely present, 

their percentage abundance were 7.2% and 3.3%, respectively. Cryptophytes were scarcely and 

sporadically found as illustrated in Figure  4-67. 

. 
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Figure  4-67 Percentage of Different Phytoplankton Groups 
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The maximum and minimum diatoms abundance of 136 cells x 10
3
 L

-1
 and 27 cells x 10

3
 L

-1
 were 

recorded at S6S and S9S, respectively. The maximum chlorophytes abundance of 128 cells x 10
3
 L

-1
 

was recorded at S9B, while the minimum abundance of 27 cells x 10
3
 L

-1
 was recorded at S8S. 

Cyanophytes were highest at the bottom layers in most cases, their highest abundance of 50 cells x 

10
3
 L

-1
 were found at the S8B. Dinophytes were marginally present; their average percentage 

abundance did not exceed 13 cells x 10
3
 L

-1
. 

The phytoplankton abundance was higher at the bottom of the different locations compared to its 

surface except at S6 where the highest abundance of 308 cells x 10
3
 L

-1
 were recorded. The 

phytoplankton abundance of 59 cells x 10
4
 L

-1
 was found at S9S. 

The distribution of species occurrence showed no obvious trend between surface and bottom layers. 

The total number of species recorded at the different locations was significantly different. The highest 

number of species, 58, was recorded at the S8B, whereas the least number of species, 17, was 

recorded at S2S. In average, the highest number of species was recorded at S8 while the minimum 

number of species was recorded at S2 as illustrated in Figure  4-68. 
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Figure  4-68 Abundance of Major Phytoplankton Groups (cells x 10
3
 L

-1
) 

MEIOFAUNA  

Macrobenthic community consisted mainly of 12 species belonging to three groups: Annelida (5 

species), Arthropoda (3 species) and Mollusca (4 species). The diversity of macrobenthic species in 

this area is low compared with other parts of the Red Sea.   

The average standing crop of macrobenthos in the whole sampling area is 1725 Org.m
-2

 weighing 

21.4 GFW.m
-2

 (gram fresh weight per squared meter).These values are high in number and weight 

than that recorded in different parts of the Gulf of Suez.  
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In terms of number of individuals, the Annelida was the most dominant group constituting 64.41% of 

the total macrobenthic number in this area. Mollusca come next to Annelida constituting 20.07% of 

the total number. Arthropoda occupied the lowest percentage (15.25 %) of the total number 

(Figure  4-69).  

Regarding biomass, Mollusca occupied the first position of the total biomass sampled, constituting 

76.47%, because the presence of the heavy gastropod species Nucula nucleus in S5 abd S6. 

Annelida occupied the second position with a percentage of 12.35% followed by Arthropoda 

(10.36%). 

 

Figure  4-69 Macrobenthos Community Composition by Count (A) and Weight (B) 

The average standing crop of meiobenthos in the whole sampling area is 4820 Org./10 cm
2
 weighting 

0.90 GFW/10 cm
2
 . Three major meiobenthic groups were recorded in the benthic samples 

(Foraminifera, Nematoda and Ostracoda). The first group represented by three species (Ammonia sp. 

Elphidium sp., Quinqueloculina sp.), while the second and third groups represented by one 

unidentified species for each group. The Foraminifera were the most abundant group representing 

65.15% and 4.98% of the total number and weight of organisms. Nematoda come next in their 

abundance constituting 28.22% and 2.21% of the total number and weight of meiobenthos, 

respectively. Ostracoda occupied the major share of biomass with a percentage value of 92.81% 

(Figure  4-70). 

A 

B 
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Figure  4-70 Meiobenthos Community Composition by Count (A) and Weight (B)  

The distribution of numbers of macrobenthic fauna showed a remarkable change from a location to 

another. S5 is the most productive one where 620 Org.m
-2 

were observed, due to the high number of 

Annelid species in the location. S4 and S9 were the poorest locations in the investigated area with a 

similar value of 40 Org.m
-2

. 

Concerning biomass, S6 showed the highest value (5.91 GFW/ m
-2

), due to presence of Abra ovate 

and Nucula nucleus. The lowest biomass values were recorded at S9 (Figure  4-71). 

A 

B 
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Figure  4-71 Macrobenthos Distribution at Different Locations by Count (A) and Weight (B)  

The distribution of numbers of meiobenthic fauna showed a small change from location to another. S8 

is the most productive one where 1240 Org/10 cm
2
 were observed which is due to high number of 

foraminifera and Nematoda in this location. S3 and S9 were the poorest locations in the investigated 

area where 240 Org./10 cm
2
 were recorded for each. 

Biomass showed their highest value (0.472 GFW/10 cm
2
) in S6 while the lowest biomass value 

(0.002 GFW/10 cm
2
) was recorded in S3 (Figure  4-72). 
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Figure  4-72 Meiobenthos Distribution at Different Locations by Count (A) and Weight (B)  

F ISH LARVAE  

The scarcity of fish larvae may be attributed to the shallowness of the area as well as the high 

turbidity and salinity. In addition, the minimum availability of food such as phytoplankton and 

zooplankton reduces fish larvae. 

CORAL REEF F ISH  

The recorded fish in coral reef patches include the Damselfishes (Promacentridae), which are the 

most abundant group at this area. This group is represented by Amphiprion bioinotus, Dascyllus sp., 

Chromis sp., Pomacentrus sp., Plectroglyphidodon sp. and Abudefduf sp. Several species appear to 

be endemic to the Gulf of Suez, such as damselfish of the genus Neopomacentrus and a blenny of the 

genus Ecsenius (Blennudae).  
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The abundance of butterflyfishes (Chaetodontidae) is rare and represented by Chaetodon auriga, C. 

fasciatus, , Heniochus intermedius, while the abundance of angelfishes (Pomacanthidae) is moderate. 

The most dominant species of angelfishes is Pomacanthus maculosus. One of the common species of 

fish in the Gulf of Suez are the dotty back (Pseudochromidae) Pseudochromis flavivertex 

(Figure  4-73). Wrasse (Labridae) is represented by Minilabrus striatus and Bodianus sp. The Groupers 

(Serranidae) are represented by Epinephelus chlorostigma and E. summana. 

  

Figure  4-73 School of Fusiliers Fish and Dotty Back 

Table  4-26 presents fish species that were recorded during the marine survey. 

Table  4-26 Fish Species Recorded During the Marine Survey 

Common Family Name Common Species Name Latin Name  

Surgeonfishes Striped Bristletooth Ctenochaetus striatus 

Wrasses Kluzingers Wrasse Thalassoma kluzingeri 

Ring Wrasse Hologymnosus annulatus 

Anthias Basslets Pseudoanthias spp 

Caesio suevica 

Caesio striata 

Snapper  Lutjanus monostigma 

Fusiliers  Caesio suevica 

Caesio striata 

Snapper  Lutjanus monostigma 

Damselfishes Sergeant Major Abudefduf vaigensis 

Dotty Back  Pseudochromis springeri  
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4.8 Socio-Economic Environment 

4.8.1 Context  

Suez Governorate is located at east of Egypt. The capital of the governorate is Suez. It bounded by 

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 to the east as shown in Figure  4-74. The governorate 

is divided into three main administrative cities and comprises five districts. 

 

Figure  4-74 Suez Governorate Location and Districts 

According to Suez statistical book for 2008, Suez governorate covers an area of 9002.2 km². The 

total inhabited area is 9002.2 km² representing 100% of the total area. The proposed project is 

located in Ataka district, which covers an area of 8,827.9 km², approximately 89% of the Suez 

governorate area (Figure  4-74). 

The development of the Ain Sokhna industrial zone, where the proposed project is located, 

commenced during the early 1990s at the western coast area.  Due to the various industrial and 

leisure activities present, the Ain Sokhna area is expected to experience economic growth attracting 

increased migration to the area. Therefore, it will be incumbent on the developer to mitigate possible 

adverse effects of in-migration by adhering to accepted standards relating to labour and working 

conditions.  
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HUMAN DEVELOPMENT INDEX  

Since 1990, each year the United Nations Development Program (UNDP) publishes the Human 

Development Index (HDI) as part of its Human Development Report (HDR) that looks beyond Gross 

Domestic Product (GDP) to a broader definition of well-being.  As shown in Figure  4-75, the HDI 

provides a composite measure of three dimensions of human development: living a long and healthy 

life (measured by life expectancy), being educated (measured by adult literacy and enrolment at the 

primary, secondary and tertiary levels) and having a decent standard of living (measured by 

purchasing power parity (PPP) income).  According to the HDR published in 2014, Egypt’s HDI value 

of 2013 is 0.682, which ranks Egypt at 110 amongst 187 countries. More information about Egypt’s 

HDI is provided in Table  4-27. 

 

Figure  4-75 HDI Components 

Table  4-27  HDI Rank of Egypt among Other Countries 

Country Rank 

(2013) 

HDI 

(2013) 

Life Expectancy 

(years) at Birth  

(2012) 

Mean Years 

of 

Schooling 

(2012) 

Gross National 

Income per 

Capita (2011 

PPP $)
 

Norway 1 0.944 81.5 12.6 63,909 

Mexico 71 0.756 77.5 8.5 15,854 

Egypt 112 0.682 71.2 6.4 10,400 

Angola 149 0.526 51.9 4.7 6,323 

Niger 187 0.337 58.4 1.4 873 

Source: UNDP, Human Development Report, 2014. 
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According to Egypt’s HDR of 2010, Suez governorate is one of the top five governorates in Egypt in 

terms of HDI level. The HDI for Suez governorate is 0.776, which ranks it the second among 26 

governorates with the available data. More information about governorates’ HDI is provided in 

Table  4-28. 

Table  4-28 HDI Rank of Suez among other Governorates 

Governorate Rank HDI 
Life 

Expectancy at 
Birth (years) 

Literacy 
Rate (+15) 

Gross 
Enrolment 
Ratio (%) 

Real GDP per 
Capita (PPP $) 

Port Said 1 0.783 72.7 83.6 70.1 9,591 

Suez 2 0.776 72.3 82.9 77.5 7,951 

Alexandria 3 0.765 72.0 80.5 71.7 8,162 

Giza 8 0.752 69.5 80.3 77.5 7,493 

Cairo 13 0.743 71.3 80.7 63.1 7,024 

Source: UNDP, Egypt’s Human Development Report, 2010. 

4.8.2 Population 

According to government statistics, Egypt's population has grown by more than 20% in the past 

decade and has 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 2013 is 83 667 047 

capita. Further information about the demographic indicators for Egypt is detailed in Table  4-29. 

Table  4-29 Demographic Indicators for Egypt 

Demographic Indicator Value 

Total population according to CAPMAS estimate in 2013 88.66 million  

Annual population growth rate (per 1,000 capita) in 2010 21.2 

Urban population in 2012 42.9% 

Rural population in 2012 57.1% 

Birth rate (per 1,000 capita) in 2010 27.5 

Total fertility rate in 2008  3 children per woman 

Source: CAPMAS 

According to CAPMAS, the total population of Suez governorate in 2013 is approximately 592 

thousands residents (301 thousands males and 291 thousands females) representing 0.7% of Egypt's 

total population. The total population in Suez governorate is considered as urban population as there 
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is no rural population. Further information about the demographic trends in Suez governorate is 

detailed in Table  4-30. 

Table  4-30 Demographic Indicators for Suez Governorate 

Demographic Indicator Value 

Average household size in 2006 4.2 

Urban population (% of Egypt's Population) in 2006 1.6% 

Rural population (% of total of Egypt's Population) in 2006 0.0% 

Population less than one year (% of total) 2006 1.7% 

Population at age 1-5 in 2006 8.9% 

Population at age 5-15 in 2006 20.5% 

Population at age 15-45 in 2006 49.9% 

Population at age 45-60 in 2006 13.3% 

Population at age 60 and above in 2006 5.8% 

Source: CAPMAS, 2008 and 2013. 

It is worth mentioning that the Ataka District, where the proposed Complex is located, as a total 

population of approximately 27,887 inhabitants.  

Originally, the Ain Sokhna area was occupied by Bedouin communities who were considered to be 

the only locals in the area. Bedouins, workers from different industrial facilities, and tourist resorts 

employees currently inhabit the area. It is isolated and generally depends on goods brought from 

Suez or Cairo.   

Some Bedouin communities are still living along the mountains in the area of Ain Sokhna.  Each 

Bedouin community has a “Sheikh” leader who is responsible for all issues concerning the day-to-day 

life of his community. Bedouins live in humble one storey wooden houses, with the exception of a few 

brick or concrete buildings (Figure  4-76), and generally have a lower than average level of formal 

education and living standards. Some of the Bedouins work as security guards at nearby facilities and 

some depend on collecting waste materials of industrial projects to sell. 
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Figure  4-76 Bedouin Community Houses 

Generally, the area of the existing Sokhna port was previously an area where the Bedouin 

communities used to grow certain crops, including olives trees and tomatoes. The government 

compensated those Bedouins for the whole development area, including the proposed project site.  

The location of the proposed project is currently unoccupied as it lies in an area designated for 

industrial use. 

4.8.3 Education 

In 1966, illiteracy in Egypt was estimated at more than 70% and in 1995, it dropped to 48.6% (males, 

36.4%; females, 61.2%).  In 2006, illiteracy rate in Egypt was 29.3% and was estimated at 17.3% for 

Suez, which is considered as one of the lowest percentages across the country.  However, the 

percentage of the inhabitants with university degree or above was estimated at 10.3%. This is 

considered as one of the highest percentages across the country. Table  4-31 indicates the 

educational status in Ataka District. 

Table  4-31 Ataka District Education Status 

Parameter Illiterate Illiterate 
Erase 

Read 
and 

Write 

Intermediate University 
Degree  

Above 
University 

Degree Below Inter. Above 

Male 789 272 1,335 2,232 4,607 504 1,346 29 

Female 1,327 140 1,347 1,972 3,508 398 1,085 7 

Total 2,125 412 2,682 4,204 8,115 902 2,431 36 

Source: CAPMAS, 2008 
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4.8.4 Housing 

According to the 1996 local census, there were about 9.6 million apartments and 4.5 million rural 

homes throughout the country. Approximately 2.6 million units were built between 1981 and 1999, 

and yet housing shortages were an issue. According to CAPMAS (2008), the total number of urban 

buildings in Suez is 59,841 and the unoccupied units are 22.3%. Table  4-32 shows the distribution of 

buildings in Suez governorate. 

Table  4-32 Suez Buildings Distribution 

Unit Type Number  

Building  14,274 

House 29,857 

Rural House 3,553 

Villa 1,812 

Chalet 2,711 

Working Building 2,924 

Mall 2 

Shop 1,109 

Kiosk 1,362 

Tent or Hut 146 

Other 2,091 

Source: CAPMAS, 2008 

4.8.5 Infrastructure 

The project area is served with a well-established roads network as shown in Figure  4-77, where the 

project location is indicated with a black circle. In general, Suez has a major road network including: 

Suez-Cairo Road, Suez-Hurghada Coastal Road, Suez-Ismailia Road, Al-Katamey Ain Sokhna Road, 

and Suez-South Sinai Road. It is planned to improve Suez-Cairo road by creating a third lane for 

heavy transport in order to reduce the number of accidents (IDA, Suez Report, 2011).  

Ain Sokhna Port is one of the three important commercial ports in Suez governorate.  This port is a 

pivotal, comprehensive, integrated and multi-purpose port. It is located on the western coast of Suez 

gulf and away from Suez city by 43 Km. The total area of the port is 87.8 km
2 
and has a maximum 
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Capacity of 8.5 million ton per year. The entrance channel has a length of 3,650 m, width 250 m and 

a depth from 18 m up to 17 m and with a draft of 17 m as shown in Figure  4-77 (Maritime Transport 

Sector, September 2011).  

Ain Sokhna port has an electronic network for exchanging documents linked with local and 

international banks' information networks specialized in maritime transport. Moreover, the port uses a 

developed automated system in customs and control bodies to speed goods release. In addition, the 

port uses closed-circuit television systems for monitoring and following-up actions.  

 

 

Figure  4-77 Roads Network within the Proposed Project Area 

As for power plants, there are several power plants within Suez governorate. The nearest power plant 

to the proposed project is Sokhna Power Plant as shown in Figure  4-78. This power plant started 

operation in 2002.  
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Figure  4-78  Nearest Power Plant to the Project Location 

There is a sewage treatment plant in Ataka with capacity of 56,000 m
3
 per day. This treatment plant is 

approximately 17 km from the proposed project location. As for the potable water production, 

according to Suez governorate report the produced potable water in 2006 is around 546,000 m
3 
per 

day. The per capita share of potable water production in the same year is 1,068.63 litre per day. 

According to Country report on the solid waste management in Egypt released in 2014, the generated 

municipal solid waste is estimated to be 400 ton in 2012. As for the solid waste management facilities, 

Suez governorate has one management facility with an average efficiency of 60% (EEAA Website). 

Furthermore, Al Naseriah hazardous wastes landfill, located in Alexandria governorate, occupies 

14,000 m
2
 and has a depth of 2 meters. It also has four evaporating ponds with an area of 5000 m 

2
 

lined with insulating layers and connected with landfill by pipelines. The landfill is equipped with 

incinerators for thermal treatment of organic waste and two treatment Units of waste containing 

mercury (fluorescent lamps). 
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4.8.6 Industries 

According to Industrial Development Authority (IDA), Suez governorate has ten industrial zones, 

including Suez district, Al-Arbain district, Al-shat district, Suez Port Police department, Faisal district, 

Al-Ganain District, Light Industries Industrial Zone, Ataka Industrial Zone, Ain Sokhna (Al-Sokhna) 

Industrial Zone, and the Economic Zone. There are 161 industrial facilities in Suez governorate 

employing 37,683 workers (IDA statistics, 2012).  Table  4-33 shows the main industries distribution in 

the Economic Zone.  

Table  4-33 Activities in Economic Zone  

Activity  Number of 

Factories 

Production 

Value 

(EGP 1000) 

Investments Number of 

Workers 

Wages 

(EGP 1000) 

Food and beverages 1 1,327,800 800,000 600 3,000 

Textile, cloth, and 

leather 

2 131,343 79,314 380 525 

Paper, paper 

products, printing, 

and publishing 

1 7,200 1,263 15 90 

Basic chemicals and 

their products 

5 3,456,598 1,449,942 888 28,388 

Building materials, 

ceramics, and 

refractories 

2 384,000 1,079,700 350 1,350 

Basic metallic 1 42,000 120,000 100 1,250 

Engineering, 

electronic, and 

electrical industries 

4 4,857,622 1,936,201 2,134 11,944 

Total 16 10,206,563 5,466,420 4467 46,547 

Source: IDA statistics, 2012 

4.8.7 Fishing 

The Gulf of Suez is the most productive fishing ground along the Egyptian portion of Red Sea, where 

more than 64% of Egyptian Red Sea fish production was harvested (Mehanna and El Gammal, 

2007). According to Fishing Statistical Book (2010), Suez governorate fish production was 14,027 ton 

representing about 32% of the total production of the Red Sea. Furthermore, 580 machinery boats 

are registered in Gulf of Suez area.  There are about 617 skilled workers in Suez governorate in the 

fishing industry according to CAPMAS (2008).  In general, fishing activities in Sokhna area is very 
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limited and is mainly artisanal fishing. Based on WorleyParsons experience in Sokhna area and 

based on the socio-economic survey of the project area (more details are provided in Section 10 of 

this study) there are some fishing activities in the vicinity of the project area as shown in Figure  4-79.  

 

  

Artisanal and Recreational Fishing  Commercial Fishing 

Figure  4-79 Fishing Activities  

4.8.8 Agriculture  

Agriculture is not the major economic sector in Suez. According to Suez governorate report, the total 

cultivated land in Suez is approximately 19.1 thousand acres divided into cultivated old land that is 

around 17.2 thousand acres, while the cultivated new land is about two thousand acres. The total 

cultivated land represents about 0.9 % of the gross area of the governorate. The total cropped area is 

28.6 thousand acres; thus, the land is almost cultivated twice a year. The main crops are wheat, 

maize, barley, broad beans, and sesame. However, the industrial area, specifically the project 

location, does not include any agricultural areas. According to CAPMAS (2008), there are about 5,165 

skilled workers in the agriculture industry. 

4.8.9 Grazing 

There are grazing activities taking place by local farmers settling in Ataka district, where their own 

farm animals (cattle and sheep) graze on their local irrigated land. In addition, some Bedouins arrive 

seasonally after the harvest of certain crops, where crop leftovers have not yet been removed, and 

rent the land for a certain period for grazing their animals. This is normally undertaken based on a 

verbal agreement between the landlord and the herders. Normally the Bedouin herders arrive in 

families and stay onsite in tents for a relatively long period that might last for one or two months. 

4.8.10 Tourism  

The tourism industry is one of the most important sectors in the economy in terms of high 

employment and incoming foreign currency. Egypt offers tremendous cultural heritage and natural 

beauty.  

The name Ain Sokhna, translated as "hot spring", originates from sulphur springs in Gabal Ataka, a 

nearby Eastern Desert mountain. It is a region that stretches from south of Suez down the Gulf of 
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Suez coast for about 60 km having a series of resort complexes with few independent restaurants, 

gas stations, and other facilities scattered along the coastal road. It seems only natural for this region 

to be so developed, considering that it represents the closest beaches to Cairo.  

According to the latest statistics of the ministry of tourism in 2009, the total hotel capacity in 

Ain Sokhna is 38 hotels. Table  4-34 presents the hotel numbers and capacity according to its rating.  

The hotels and resorts in the ISBL are Marina Wadi Degla Resort (10 km away), Stella Di Mare 

Resort (7.5 km away), and from Mövenpick Hotel (12 km away) as shown in Figure  4-80. 

Furthermore, Stella di Mare is the nearest resort to the port area and located at a distance of 0.9 km 

South of Sokhna 1 (McDermott). 

Table  4-34  Hotel Capacity in Ain Sokhna by Rating (2009) 

Total 5 Stars 4 Stars 3 Stars 2 Stars 1 Star Under Rated Parameter 

4,013 885 704 743 120 30 1,531 Capacity 

38 3 3 14 1 1 16 Number 

 

Figure  4-80 Hotels and Resorts in the Project Area 
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Traditionally, Ain Sokhna has been purely an Egyptian retreat, only recently it became an 

international destination. In fact, most of the resort complexes consist mainly of vacation villas owned 

by upper and upper middle class Egyptians. As an international tourist destination, Ain Sokhna makes 

considerable sense, particularly if a beach vacation is secondary to other tourism. A well-arranged 

tour around Ain Sokhna could allow a visit to the Suez Canal and the Eastern Desert. 

4.8.11 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  4-81.  The site has a number of 

middle and modern ages Pharaonic monuments.  This site is located at a distance of approximately 

13 km far from the proposed Complex location.  

  

Figure  4-81 Archaeological Sites in Ataka District 

4.9 Health  

The Egyptian government has adopted a Health Sector Reform Program (HSRP) to improve the 

health status for all Egyptians.  According to WHO, the total expenditure on health per capita in 2012 

is 323 $. The WHO Non-communicable Diseases (NCD) Country Profiles released in 2014 stated that 

NCD is responsible for 85% of total deaths (Figure  4-82).   
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Figure  4-82 Death-Causing Diseases Distribution 

Source: WHO Country Report, 2014 

The leading causes of ill health from non-communicable diseases in Egypt include diabetes, and 

hypertension. Other common diseases include neuro-psychiatric disorders, diseases of the digestive 

system, chronic respiratory diseases, and cardiovascular diseases. Cancer is also increasing in 

incidence in the population and the most common forms of cancers are of the breast, liver, bladder 

and lymph nodes. 

In addition, significant public health problems in Egypt connected with communicable diseases 

including Hepatitis A and C and Tuberculosis (TB). Other communicable diseases of concern include 

diarrhoeal diseases, especially in children, colds and flu, fevers and inflammations or infections of the 

ear, nose or throat as well as skin rashes and infections. The key health indicators in Egypt are 

presented in Table  4-35 as per United Nations Development Programme, Human Development Egypt 

Report, 2014. 

Table  4-35 Egypt Health Indicators 

Indicator Value 

Life expectancy at birth 71.16 

Infant mortality rate (per 1000 live births) 18 



  

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

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 194 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

Indicator Value 

Under five mortality rate (per 1000 under five children) 21 

Antenatal coverage (% of live births) 73.6 

HIV prevalence (% ages 15-24), total (male and female) 0.1 

Adult mortality rate (per 1000), female 85 

Adult mortality rate (per 1000), male 141 

Age standardized obesity rate (% of ages 20 and older) 34.6 

Health expenditure (% of GDP) 4.88 

Furthermore and according to CAPMAS, in 2012 the numbers of birth, death and natural increase in 

Suez recorded by the government were 18,605, 3606, and 14,999, respectively with rates of 31.9, 6.2 

and 25.7 per 1000, respectively.  According to the Suez statistical book (2008), the health insurance 

program covers 55% of the inhabitants and the future plan aims to cover the other 45%.   

Table  4-36 shows the statistics for public health services in Ataka district. Furthermore, according to 

CAPMAS, the number of beds in governmental hospitals in Suez governorate was 920 in 2011, 

whereas the number of beds in private hospitals in the same year was 535. The number of first aid 

centres in Suez governorate was 25 in 2010.  

Table  4-36 Ataka Health Services   

Service   Number 

Clinic centres  5 

Health units  1 

Emergency units  12 

Ambulances 14 
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5. PROJECT JUSTIFICATION AND ANALYSIS OF 
ALTERNATIVES  

5.1 The “No Action” Alternative 

The “No-Action” alternative (not constructing the proposed Complex) is not a feasible alternative, as it 

would lead to loss of investment and expected employment of Egyptians during both the construction 

and operation phases.  

The proposed project will require around US$1.5 billion of goods and services from Egypt during the 

construction phase and shall increase total Egyptian exports by approximately 25% during the 

operation phase. 

Approximately 20,000 employment opportunities will be created during the construction phase. In 

addition, during the operation phase, approximately 2,000 engineers and technicians will be 

employed. 

Furthermore, the proposed Complex is designed to produce approximately (in MT/hr) 180 of 

Ethylene, 171 Polyethylene, 105 Propylene, 28.6 Butadiene, 40 Benzene and 9.5 Hexene-1 and 20.5 

PGO/PFO.  All of those products are either final consumer products or input materials for other 

important industries; hence, not producing those materials would result in significant loss to the 

national economy and industrial sectors.   

Ethylene, for instance, can be used in different industries such as Polyethylene. Polyethylene can be 

used in different plastic industries such as moisture barriers in construction, freezer bags, water 

pipes, wire and cable insulation, extrusion coating and packaging materials. Propylene is typically 

used as an input material for different industries such as solvents and isolating materials and paints. 

Benzene is an important input material for different industries including car tyres, printing ink, and 

paints. Butadiene can be used in rubber and car tyres manufacturing. Hexene-1 is used as additive in 

polyethylene production and PGO/PFO is used as boilers fuel. 

Should the “No-Action” alternative be selected, the proposed project location will still be designated 

for other industrial activity. 

5.2 Location 

5.2.1 Ethylene and Polyethylene Units    

The Complex Main Plant is located in the Economic Zone, Ain Sokhna, 33 Km southwest of the city of 

Suez and is situated close to Suez-Hurghada Road from the East and Cairo-Sokhna Road from the 

South. Furthermore, the proposed Complex is perfectly placed for the handling of maritime traffic into 

and out of Egypt and the wider region- and to other markets around the globe- through Sokhna 1 

(McDermott) Port in addition to other ports in the area, including DP Sokhna Port. Three alternative 

sites were identified and evaluated as follows:  
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• The Ninth industrial zone, 24 km south of Suez city and about 10 km from DP World  Port. The 

approximate area available for the proposed facility is 1 million square meters. 

• The First industrial zone, 40 km south of Suez city and about 9 km from Sokhna 1 Port. The 

approximate area available for the proposed facility is 2 million square meters. 

• The Economic Zone, 33 km south of Suez city and about 7 km from Sokhna 1 (McDermott) 

Port. The approximate area available for the proposed facility is about 2.6 million square 

meters. 

A sustainable development approach considering environmental, social and economic aspects of 

these three sites was undertaken according to the following criteria: 

• Environmental & Social considerations  

• Required plot size 

• Site constructability (soil and elevation) 

• Naphtha feedstock importing  

• Location to the port and the highway road 

The assessment concluded that the third alternative, the Economic Zone site location, is the most 

sustainable and preferred alternative for the construction and operation of the proposed Complex due 

to several factors as discussed below. 

The selected location is the most economically feasible location for this type of industry due to its 

proximity to Sokhna 1 (McDermott) Port, where naphtha feedstock will be imported and where there is 

available storage area (800 thousand m
2
) for the different liquid products to be exported from the 

same port. Furthermore, the location is close to the Cairo-Ain Sokhna highway and has good access 

to the existing other infrastructure like natural gas supply. 

The selected site is sufficient for the construction of the proposed Complex.  In addition, the type of 

soil and the elevations of the third alternative are more appropriate for the construction and operation 

activities.  

It is worth mentioning that, according to the ecological survey conducted for the third alternative site, 

there are no threats to biodiversity or ecology in this site and the site grading will be minimal due to 

the current nature of the site. For more details please refer to Section 4.6.2 of this report.  

5.2.2 Util ities and Offsite Location 

Different alternatives for the location of the utilities and offsite (OSBL) components of the proposed 

Complex were examined. Three alternatives were studied as illustrated below: 

• Alternative A : Locating the OSBL in DP World Port area and locating the ISBL in the First 

industrial zone (Figure  5-1) 

• Alternative B: Locating the OSBL in Sokhna 1 (McDermott) Port area and locating the ISBL in 

the First industrial zone (Figure  5-2) 
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• Alternative C: Locating the OSBL in Sokhna 1 (McDermott) Port area and locating the ISBL in 

Economic Zone (Figure  3-1). 

Alternative C was the preferred alternative, as it has the following advantages over the other 

alternatives: 

• Optimization by combining the Tank Farm, Desalination Plant, and Jetty into a single area 

• Optimization by relocating the ISBL component closer to Sokhna 1 (McDermott) Port, where the 

storage area is located and the exporting and importing activities are taking place 

 

Figure  5-1 Alternative A- DP World Port 
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Figure  5-2 Alternative B- Sokhna 1 (McDermott) Port area 

5.3 Technology 

A consortium of technology providers and Engineering, Procurement and Construction (EPC) 

contractors has been carefully selected for developing the proposed Complex (Figure  5-3). Linde has 

been selected as the Ethylene Plant technology provider, SK E&C is the contractor for the 

Polyethylene Plant, Maire Tecnimont and Archirodon are selected as the EPC for OSBL, which 

include the utilities and offsite.  

There are few key competent players in the market that have the qualifications, technology and 

capability to develop such mega projects. Tahrir Petrochemicals has applied technology optimization 

in the selection process to get maximum added value to the project. The main selection criteria are 

based on meeting the functional requirements, environmental requirements, and EPC qualifications 

and experience as illustrated below. 
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Figure  5-3 EPC Contractors 

5.3.1 Functional Requirement 

The selected technology allows the Complex to handle wide range of feedstock, full range naphtha, 

which enables the interaction with the market dynamics, both in upstream (feed stock availability and 

prices) and downstream market of products that will come out from the Complex. In addition, it has 

the ability to run the process with different operational modes, which increases its flexibility to adjust 

to feedstock changes, while maintaining market requirements. 

The applied technology provides minimum energy consumption per ton of products by applying state 

of the art technologies among the process streams and using process heat integration to accomplish 

this. For example, for naphtha furnaces, heat is recovered from the evolved process heat to produce 

Steam required for the process.  

Advantages of heat integration and recovery are savings in power and a reduction in emissions to 

environment. With the selected technology, power consumption of the three large compressors is 

approximately 5% lower than other technology providers in the market. In addition, the selected 

technology provides maximum availability and reliability. The Ethylene Plant & Polyethylene Plant 

have an overall availability of up to 95%.  

5.3.2 Environment and Safety  

Environmental and safety control considerations and measures are integrated into the selected 

technology design. For example, in order to reduce the particulate emissions produced from the 

periodic furnaces decoking operations, the coke is removed from the decoking tail gas by a coke 
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separator, such as a cyclone, or the decoking gas is fed back to radiant section, where the coke is 

burned. Both systems significantly reduce the solid particles in the decoking tail gas and meet 

applicable regulations. Additionally, the selected firing systems are designed to comply with the most 

recent safety standards (e.g. EN 746-2, NFPA). Sophisticated burner management systems ensure 

safe and easy operation and can encompass complete remote operation of the units.  

5.3.3 Qualifications and Experience 

The selected EPC (Linde, SK E&C, Maire Tecnimont, and Archirodon) have amassed experience in 

the Ethylene and Polyethylene manufacturing  based on a combination of outstanding technology as 

well as EPC execution competence for similar large scale plants. 

Ever since building the world’s first Ethylene plant in 1931, based on cryogenic separation of Ethylene 

from coke oven gas, Linde has been incorporating the latest improvements and innovations in the 

design of each new plant. The high degree of creativity and the continuing success of Linde’s capable 

engineering and design staff in applying new features for the optimum plant design which have 

resulted in the construction of a large number of world-scale olefin plants in many different countries. 

Extensive feedback of operating data and information on process and equipment performance in 

operating plants has provided Linde with substantial background for the yet more efficient design of 

future plants, and is the basis of Linde’s worldwide accepted leading position in this technology. More 

than 50 new plants have been built all over the world, with capacities up to 2 million MTA, for the 

processing of all types of feedstock. 

Since its founding in 1977, SK E&C has capitalized on its high-calibre engineering skills, project 

management capabilities, and construction competency and is enhancing its position around the 

world as a top-class engineering firm. SK E&C has vast experience in constructing similar projects 

such as Singapore Jurong Aromatics Complex Project that has been designed to produce 1.5 million 

tons of aromatics per year. 

Engineering & Construction for the hydrocarbon processing industries is the Maire Tecnimont’s 

historical core activity. Maire Tecnimont has along sound track record in managing large integrated 

complex projects in petrochemicals and fertilizers.  

Archirodon has vast experience with similar projects. Archirodon has been the construction contractor 

of the multi-million dollar seaports as well as numerous other important marine works in the Gulf area 

and Middle East. Among Archirodon’s major projects are marine jetties for petrochemical and other 

berths in Saudi Arabia, Oman, Qatar, and Egypt as well as dredging and shore protection. 
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5.4 Water Source 

There were two alternatives for the source of water supply for the proposed Complex as follows: 

• Seawater, which would require the installation of water intake on the Gulf of Suez shoreline, a 

pumping station, and an outfall, taking into account that a desalination unit will be installed to 

make the water usable for the different purposes. 

• Public water network, where water can be supplied through a link between the Complex and the 

public water network.  

The seawater alternative is the preferred option; however, it is expected to be of high cost.  

Nonetheless, the shortage of potable water in the area is an obstacle. The public water network 

alternative has been ruled out due to the shortage of potable water in the area. Consequently. the 

seawater alternative has been selected, despite its expected elevated cost.  

5.5 Final Disposal of Treated Wastewater  

There are several sources of wastewater: process wastewater, sanitary wastewater and Desalination 

Plant discharge (Brine). Different disposal methods can be utilized, such as disposal to marine 

environment and injection wells. The optimal technical, economic and environmental wastewater 

disposal solution for the proposed Complex different wastewater streams, which optimizes the use of 

water in accordance with local and international standards, with respect to community and 

environment was identified.  The selected alternative for brine disposal was marine disposal after 

adhering to the permitting requirements for marine discharge. Other streams from the ISBL (e.g. 

domestic wastewater) will be appropriately treated at U&O main plant site (A1) wastewater treatment 

units for re-use in irrigation.  

5.6 Outfall Location  

Three alternative locations for the Desalination Plant outfall have been investigated at the early stage 

of this project as shown in Figure  5-4. Each of these locations provides compliance with the 

environmental permitting criteria for discharge to the marine environment. However, Location 3 has 

an advantage over the other two locations in terms of the distance between the proposed 

Desalination Plant and the outfall. Location 3 provides the minimum distance between the 

Desalination Plant and the outfall location; thus, reducing the pipeline construction and installation 

cost, while meeting the legal disposal requirements. The distance between the Desalination Plant and 

Location 3 is around 2 km, while the distances between the Desalination Plant and Locations 1 and 2 

reach up to 8 and 6.5 km, respectively. A detailed Intake and Outfall Modelling report for Location 3 is 

presented in Appendix 2. 
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Figure  5-4 Outfall Alternative Locations with Respect to Desalination Plant 
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6. ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT  

6.1 Environmental and Social Impact Assessment Procedure 

The main objective of the ESIA 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 ESIA should assist in ensuring environmentally and socially sound management of the project 

during its entire lifetime (construction, operation, decommissioning). The Environmental and Social 

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. 

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 ESIA 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.   

This ESIA is evaluating the significance of impacts from the development of the project process 

facilities, associated utilities and offsite support facilities.  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; and 

• Significance ranking 

6.1.1 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 

ESIA.   
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Based on literature investigations, Egyptian regulations/guidelines and VRs suspected to be of 

concern, a list of environmental aspects (project activities) was formulated to assist in the 

establishment of a framework for analysis of all impacts that may arise from the proposed Complex. 

Each valued receptor 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.  Based on these considerations the environmental and social value is allocated a 

category of low, medium or high (Table  6-1).   

Table  6-1 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  6-2. 

Table  6-2 Valued Receptors, Importance and Categorisation  

Category VR Importance 
VR 

Categorisation 

Air and 

Global 

Climate 

Air  

Good air quality is required for population health 

(inhabitants and transient population in the 

close vicinity to the site) 

Medium 

Global Climate Contribution to global warming High 

Land 

Soil Soil quality and land use Low 

Sea Sediment 
Sea sediment quality affects seawater quality 

and benthic organisms  
Medium 
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Category VR Importance 
VR 

Categorisation 

Water  

Groundwater  

Groundwater at the project site is in hydraulic 

connection with the sea.  The water is brackish 

and not used for drinking or irrigation. 

Medium 

Seawater  

Seawater at the marine terminal handles 

maritime traffic.  Sokhna 1 (McDermott) Port 

marine area is not used for fishing, bathing or 

recreational purposes. 

Medium 

Ecology and 

Biodiversity 

Terrestrial 

Ecology and 

Biodiversity 

Limited biodiversity value (international, national 

and regional) in the project area (Section 4.6.2); 

Important for ecosystem well-being and proper 

functioning; and Use to community 

Low 

Marine Ecology 

and Biodiversity 

Importance to the well-being of all biological 

components of the marine ecosystem; however, 

the area of Sokhna 1 (McDermott) Port is not 

considered environmentally sensitive (Section 

4.7.2). 

Medium 

Human 

Environment 

Population 

The area is free of any residential settlements, 

hospitals, or schools.  However, the presence of 

transient population and a few houses at 

scattered locations around the project site 

increases the sensitivity (Section 4.8). 

High  

Economic 

Activities 
Provide livelihood for population (Section 5.1). High 

Tourism and 

Recreational 

Resorts 

Resorts, Hotels and touristic villages all along 

the sea shore (Section 4.8). 
High 

Traffic Traffic status affects people’s daily lives Medium 

6.1.2 Project Environmental Aspects 

The project description provided in Section 3 of this ESIA report has been summarised into key 

environmental aspects that will occur throughout the life of the project.  An environmental aspect is an 

element of the project's activities that can interact with the environment.  The key environmental 

aspects associated with the proposed project are presented in Table  6-3. The project environmental 

aspects are based on Pre-FEED Design of the proposed Complex and it might be updated at a later 

stage according to the final design. 
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Table  6-3 Environmental Aspects 

Project Component Environmental Aspect 

Construction Activities 

Staffing 

Labours’ temporary onsite accommodation camp 

General site grading, construction of access roads , excavations, 

foundations of the Main Plant 

Installation of the main process units and support systems 

Construction (laying) of raw material and liquid products pipelines 

Construction of liquid products storage tanks (Tank Farm) 

Construction of marine terminal facilities: desalination plant, loading 

and unloading arms, intake/outfall, access roads and dredging 

activities (approximately 6 million cubic meters of dredged material)  

Subcontracting; purchasing/renting tools and equipment; and 

services 

Operation Activities 

Staffing   

Plant equipment testing and start-up stage (commissioning) 

Operation of the Complex 

Product transport /use of trucks and vehicles 

Operation of the marine terminal facility 

Subcontracting; purchasing raw materials; and services 

Accidental (Non-

routine) Events 

Spills and leaks  

Vehicles collision/accidents  

Inappropriate waste disposal 

Emergency flaring and releases 

Fire 

Explosion 
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Following the selection of the environmental aspects, the potential impacts resulting from the 

proposed project can be predicted.  An environmental impact is a change to the environment due to a 

human activity and such change can be positive or negative.  

6.1.3 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 basic 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. 

The magnitude of impact is allocated one of the following categories: 

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 

Moderate (3) regional scale impact 

High (4)  national scale impact 

Very High (5) global scale impact 
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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 

The relative importance of each criterion, as illustrated in Table  6-4, 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  6-4 Basic Impact Index  

BASIC IMPACT INDEX N VL L M H VH 

Magnitude  0 1 2 3 4 5 

Spatial Extent 0 1 2 3 4 5 

Duration 0 1 2 3 4 5 

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. 

6.1.4 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 6-5  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  6-5 Impact Significance 

 Basic 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 Minor, Moderate or Major are considered to require mitigation measures in 

order to eliminate the impact or, where this is not possible, to reduce their significance ranking to 

minor or insignificant.  These mitigation measures are set out in Section 7; furthermore, additional 

management commitments are presented in Section 8. 

Environmental and social impacts are caused by aspects and can have a direct impact on the 

environment and social conditions, contribute indirectly to a larger environmental and/or social 

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 following sections review each of the VRs potentially affected and discuss the predicted impacts 

that may result from the environmental and social aspects listed above. The impact assessment 

process was based on Pre-FEED Design of the proposed Complex and it might be updated at a later 

stage according to the final design. 

6.2 Predicted Impacts during Construction Phase 

Construction activities for the proposed project are described in Section 3.5.  The construction phase 

expected to extend for a total period of 46 months.  The duration of each aspect will typically differ. 

General site grading, construction of access roads , excavations, foundations of the Main Plant (ISBL) 

and construction (laying) of raw material and liquid products pipelines duration is expected to be less 

than one year and thus classified as very low.  Whereas, the other construction activities duration is 

expected to be more than one year, yet less than 5 years, and consequently classified as low. This 

section includes general impacts that may occur during this phase.  The following paragraphs discuss 

the main impacts which may occur during the construction phase of the proposed project.   

6.2.1 Air  

Dust emissions and gaseous emissions can adversely affect air quality and cause environmental 

nuisance to surrounding areas. The construction activities that will take place onsite are expected to 

result in considerable quantities of gaseous emissions. 
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The contaminants of potential concern (COPC) during the construction phase may include: NOx, SOx, 

CO and Particulate Matter. Impacts on air quality in the project area could result from all of the 

environmental aspects listed in Table  6-3 for construction activities except for staffing, labours’ 

temporary onsite accommodation camp,  subcontracting; purchasing/renting tools and equipment; 

and services.  

DUST AND PARTICUL ATES  

Fugitive dust and particulate matter will be generated during the construction phase of the proposed 

Complex. This will lead to a localised temporary reduction of air quality, which is considered to 

potentially affect workers onsite and some offsite receptors such as adjacent road users and staff 

working in adjacent facilities as well as nearby touristic villages.  The following are the main impacts 

expected to result from the generation of dust: 

• nuisance and disturbance; 

• loss of visual amenity through deposition; 

• impacts on the health of onsite workers (i.e. increase in allergies, respiratory stress); 

• impact on onsite cars and vehicles where dust is deposited decreasing visibility; and 

• visual and health disturbances to neighbouring facilities 

According to the UK Environment Agency, large particles responsible for nuisance dust are most 

likely deposited within 100 m of the source, while smaller particles can travel up to 1 km (Environment 

Agency, 2004).  Therefore, the majority of the dust generated is likely to be deposited within the 

project area due to the Main Plant, Tank Farm and marine terminal facilities construction works and 

along the raw material and liquid products pipelines route due to their installation.  However, there 

may also be additional dust deposited offsite during material and equipment transport in case of off-

road vehicle movement. 

Baseline recorded 24-hour average of thoracic particulate measurements (TSP, PM10, PM2.5 and 

black smoke) concentrations were below national permissible set by Law No.4 amended in March 

2009 by Law 9 of the year 2009 (Law 9/2009) as can be seen in Table 4-2. 

Emissions of fugitive dust and particulates will potentially depend on the wind speed and direction and 

will persist as long as the construction is ongoing. It should be mentioned that although the baseline 

values for PM10 comply with the Egyptian standards, the levels of PM10 are expected to increase 

temporarily during this project phase.   

GASEOUS EMISSIONS  

Another contributor to air quality reduction will be the emissions from vehicle-exhaust during site 

clearing and grading, transport of material and equipment and due to equipment use.  These 

emissions include: 

• Sulphur dioxide (SO2): the amount of SO2 in exhaust gases is directly dependent on the 

sulphur content of the used fuel. 
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• Nitrogen oxides (NOx): NOx emissions from contractor equipment/activities contribute to 

pollution in the form of acid rain, disturbances of the ozone layer and local health problems.  

• Carbon oxide (CO): The release of carbon monoxide (CO) occurs as a result of incomplete 

combustion of fuel in engines.   

Emissions of exhaust gases are expected to be generated from vehicles, site machinery, and heavy 

equipment used for the construction activities.  Heavy equipment such as bulldozers will produce 

exhaust emissions from diesel engines leading to temporary increase in SOx and NOx concentrations.  

Due to the lack of information on the site equipment to be used by the EPC contractor, it was not 

possible to provide estimates for exhaust gas emissions for conducting quantitative assessment.  

Exhaust gases will lead to a localised temporary reduction of air quality which will persist as long as 

the construction activities are being undertaken.  The reduction of air quality is considered to 

potentially affect workers onsite and offsite receptors such as adjacent road users and staff working in 

adjacent facilities as well as any nearby touristic village.  

Emissions of vehicle exhaust gases during the transport of equipment and material are expected to 

occur throughout the construction phase and their impact is expected to affect some receptors 

outside the project area. It is also worth mentioning that although the baseline values for SO2, NOx, 

and CO comply with the Egyptian standards, the levels are expected to temporarily increase during 

this phase. In general, the significance of impacts from the different construction activities is expected 

to be Moderate.   

6.2.2 Land 

SOIL  

Construction activities may affect soil characteristics; it may also affect the current or future land-use 

in the vicinity of the project area which is currently designated for industrial activities.  Impacts on soil 

and land-use may result from the following activities: 

• Labours’ temporary onsite accommodation camp; 

• General site grading, construction of access roads , excavations, foundations of the Main 

Plant; 

• Installation of main process units and main support systems; 

• Construction of the raw materials and liquid products pipelines; 

• Dredged material disposal; 

• Construction of liquid products storage tanks; and  

• Construction of marine terminal facilities. 
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ONSITE IMPACTS  

The onsite impacts are related to the Main Plant and marine terminal facilities construction activities. 

Excavation and movement of heavy machinery on unpaved surface soils during site preparation and 

foundation-laying could cause a physical breakdown of soil particles potentially causing de-

stabilization of the soil structure.  The resulting breakage of soil particles may render the soil more 

susceptible to erosion by exposing the finer grained materials to wind.  However, temporary ditches, 

sediment fences, and slit traps will be installed as necessary by Tahrir Petrochemicals/EPC 

contractors(s) to control soil erosion or displacement due to site preparation activities.  

The impacts from the specified construction activities are expected to be restricted to localized areas 

throughout the construction phase, and considering the low sensitivity of the soil the impact on soil 

from these activities is considered to be Minor. 

A large number of personnel (up to 20,000 during peak construction) will be required to work onsite 

during the construction phase.  The presence of this large number of workers will require the 

construction of accommodation camp and service facilities that could potentially impact the soil quality 

causing its degradation. These potential impacts may result from incidental oil spills from construction 

equipment and potential leaks from sanitation facilities (trenches) which may lead to contamination of 

the soil and change of its characteristics via the introduction of coliform and/or biodegradable organic 

matter.   

However, due to the low sensitivity of soil in addition to the impact being local and persisting during 

the construction phase (46 months), the significance of these impacts is considered Minor. 

OFFSITE IMPACTS  

Construction of the pipelines is expected to impact the offsite lands along the route of the pipeline. 

The construction process involves trench excavation, pipelines laying, applying a layer of clean sand 

on top of the pipelines (as padding) followed by backfilling the excavated route. This will cause soil 

degradation and will change the soil composition.  

Furthermore, dredged material disposal is expected to affect the offsite land at the designated area of 

disposal nearby the Port Area (Figure  3-18). The storage of the dredged material at the designated 

site may result into contaminating the adjacent soil layer. However, due to the low sensitivity of soil 

and the protection measures against contamination in this area, the expected impact is Minor. 

SEA SEDIMENT QU ALITY 

The proposed dredging activities at Sokhna 1 (McDermott) Port will have a number of impacts on the 

sea sediment quality due to the potential contamination or change of sediment composition and 

characteristics or even total loss in addition to seabed disturbance. In general, the dredging activities 

have Major impact on the sea sediment quality.  



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 213 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

6.2.3 Water 

No fresh surface water bodies are present in the vicinity of the project area, therefore only impacts on 

groundwater and seawater resources are discussed in this section. 

GROUNDWATER  

Impacts to groundwater quality during the construction phase may result from incidental spills at 

onsite maintenance locations/workshops for construction equipment or leaks from the wastewater 

collection system for the sanitation facilities available at worker accommodation camp (including 

pipelines and trenches) as well as potential contamination resulting from dredged material disposal.  

Such impacts could result in introducing organic matter, hydrocarbons (oils), coliforms or heavy 

metals to the shallow groundwater aquifer.  Organic or hydrocarbon contamination could increase the 

biochemical oxygen demand (BOD) load on the groundwater.     

The shallow groundwater in the project area is not generally used for drinking or irrigation.  Due to 

proximity of the site to the coastline, groundwater in the area of the site is expected to be brackish as 

illustrated in Section  4.4.  Furthermore and as previously described in Section  3.8.2: Construction 

Phase, the dedicated area for dredged material disposal is well prepared and the water resulting from 

the dewatering process will be adequately collected and handled. Despite the medium sensitivity of 

the shallow groundwater, the impact is expected to be of localised nature (limited to the project area). 

Consequently, the significance of impact on groundwater is expected to be Minor regarding all project 

aspects except for construction of tanks in the tank farm the impact is expected to be of Moderate 

significance. 

It is expected that a larger proportion of groundwater is likely to be affected in the case of storage 

tanks construction. This is due to the fact that the groundwater table is expected to be found at 

shallower depths near shoreline and the area at which the storage tanks are located (Tank Farm) is 

very close to the shoreline. Furthermore, the proposed storage tanks typically require deep 

foundations and utilization of piles. Consequently, the magnitude in this case is classified as 

moderate compared to low for the other cases. Impacts on groundwater due to inadequate 

management of material, spills, and leaks is addressed in Section  6.4.3: Groundwater. 

SEAWATER  

Some recreational facilities in the area rely on desalinised seawater for water supply.  The different 

dredging and Marine Terminal facilities construction activities will have a number of impacts on the 

seawater quality. The dredging activities can result in varying degrees of change in the complex 

physical, chemical, and biological characteristics of the seawater.  These changes include clarity, and 

colour of water that can reduce the suitability of water bodies for populations of aquatic organisms, 

and for human consumption, recreation, and aesthetics. 

The impact on the seawater due to the construction and dredging activities is classified as Major. 

Mitigation measures to be applied are presented in Section  7.1; furthermore, additional management 

commitments to mitigate the residual impact are presented in Section  9.2 (Table  9-1). 
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6.2.4 Ecology and Biodiversity  

TERRESTRIAL ECOLOGY AND B IODIVERSITY  

The proposed project site is mostly barren land with sparse vegetation. No protected species have 

been observed onsite and their presence is not expected within the project site (Section  4.6.2). 

Terrestrial ecology and biodiversity may be affected during construction activities.  Impacts could 

result from the following project activities: 

• General site grading, construction of access roads , excavations, foundations of the Main 

Plant; 

• Installation of main process units and main support systems; 

• Construction (laying) of raw material and liquid products pipelines; 

• Construction of liquid products storage tanks (Tank Farm); and  

• Construction of marine terminal facilities (e.g. Desalination Plant) 

The proposed Main Plant site is located within an industrial zone (Economic Zone); furthermore, the 

Tank Farm and the marine terminal facilities are located within Sokhna1 (McDermott) Port.  In 

addition, the Main Plant site and the pipelines routes are degraded in terms of biodiversity value as 

previously illustrated in Section  4.6.2.  However, the construction activities will result in flora and 

habitat potential loss which is not considered significant; this is expected to occur at the early start of 

the construction phase.  The low sensitivity of biodiversity together with the small magnitude and 

localised nature of the impact, which occurs in the immediate area of the activity, will result in an 

impact that is considered Insignificant. 

MARINE ECOLOGY AND B IODIVERSITY  

Marine organisms may be damaged or killed by direct physical impact. Some of this damage occurs 

naturally, especially during storms, but if rates of damage due to human activity become significant, 

the damage rate may exceed the rates of recovery, and growth as well as colonisation by new 

organisms. 

Degradation of the marine environment or loss of marine resources may occur due to the dredging 

activities as well as open-water dredging material disposal.  

Furthermore, increased suspended sediments resulting from the dredging activities (approximately 6 

million cubic meter of dredged material) and disposal of the dredged material in the open-water 

designated area can lead to an overall reduction in the quality of the water column. Increased turbidity 

may be detrimental to benthic species.  Prolonged reduced clarity may also lead to a reduction in the 

photosynthetic productivity of the water column. 

 

The unusual movement of vessels utilized for dredging activities and open-water disposal activities 

during construction will temporarily drive fish away from the area, due to impacts on its environment. 
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Nevertheless, this impact will be temporary and pre-construction conditions will be restored as soon 

as construction activities are completed. 

Marine Fauna in the area is scarce, a typical feature of sandy bottoms.  Benthos community will be 

directly affected by dredging and construction of the jetty.  In general, discharging dredged material 

may adversely affect bottom-dwelling organisms at the site by smothering immobile forms or forcing 

mobile forms to migrate. Nevertheless, the impact will only be temporary, until construction work is 

completed.  

The offshore site is poor in terms of marine ecology and biodiversity. No sensitive habitats observed 

(Section  4.6.2).  Furthermore, the open-water disposal area is a designated area for this type of 

disposal. The impact on the marine ecology due to the offshore construction activities is classified as 

Moderate. 

6.2.5 Human Environment 

Valued receptors evaluated in the context of this impact assessment include economic activities, 

traffic, population living in few houses at scattered locations around the project site and tourists and 

transient people in the resorts and hotels close to the proposed Complex site. Impacts could result 

from the following project activities: 

• Staffing; 

• Subcontracting; purchasing/renting tools and equipment; and services; 

• Construction (laying) of raw material and liquid products pipelines; 

• Construction of liquid products storage tanks (Tank Farm); 

• Dredged material disposal onshore near the Port Area; 

• Construction of marine terminal facilities; and 

• Construction of Main Plant (e.g. excavation and foundations). 

POPULATION,  TOURISM AND RECREATIONAL ACTIVIT IES  

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.   

Recorded baseline noise levels at the project area ranged from 39.14 to 47.21 dB which complies 

with the limits set by Egyptian standards as well as IFC guidelines (Section  4.2.2).  The ambient noise 

levels are expected to increase during these activities. Also, activities for the construction of the 

storage tanks at the Tank Farm area within Sokhna 1 (McDermott) Port will increase the noise level at 

that area.  Machinery and equipment transport on the Highways and the main roads in the area will 

typically increase noise levels periodically at transient communities located close to the road, which 

may lead to their disturbance. 

The proposed dredging activities may have an impact on the seawater quality in the area as 

previously illustrated in Section  6.2.3. Furthermore, there is a possibility of generating some foul 



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 216 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

odours during the storage of the dredged material at the designated disposal area nearby the Port 

Area and thus may have a negative impact on the recreational activities tanking place in the nearby 

touristic villages. 

The construction period though limited, is expected to have impacts on population, this impact is 

expected to be of Moderate significance through all project aspects during construction phase. As for 

the tourism and recreational activities the impacts are expected to be Major for the storage tanks at 

Tank Farm construction and construction of marine terminal facilities activities due to their proximity to 

some touristic villages; while considered to be Moderate for pipelines construction.  

ECONOMIC ACTIVIT IES 

Economic activities may be affected during the construction phase of the project.  There will be 

benefits for the local community resulting 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 employment opportunities by offering 

approximately 20,000 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 labour, 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. These activities are expected to result in 

Positive impacts and are not subject to further assessment. 

TRAFFIC  

Delivery of construction material and equipment to the construction sites will be by road transport. 

Also during pipeline construction, works will lead to use alternative routes especially when crossing 

the highways. The transportation of material and equipment to the construction sites will cause 

temporary increase in 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.   

An evaluation of the potential impacts during the construction phase discussed in this section is 

presented in Table  6-6.  Mitigation measures to reduce minor, moderate, and major impacts are 

identified and presented in Section  7.1.  Moreover, environmental and social commitments can be 

found in Section  9.2. 



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 217 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

Table  6-6 Potential Impacts during Construction Phase 

Aspect VR Impact VR Category Magnitude Extent Duration Significance 

Staffing 

 

Economic 

Activities 

Employment and income High - - - Positive 

Labours’ 

temporary onsite 

accommodation 

camp 

Land Removal of the surface layer of the land and potential 

contamination and change of soil characteristics. 
Low Moderate Very Low Low Minor 

Groundwater Contamination from sanitation facilities Medium Low Low Low Minor 

Subcontracting; 

purchasing/renting 

tools and 

equipment; and 

services 

Economic 

Activities 

Income to local community  High - - - Positive 

General site 

grading, 

construction of 

access roads , 

excavations, 

foundations of the 

Main Plant  

 

Air Reduction of air quality due to emissions, dust and 

particulate generation 
Medium Moderate Low Very Low Moderate 

Land Degradation of soil quality Low Moderate Low Very Low Minor 

Terrestrial 

Ecology and 

Biodiversity 

Loss of terrestrial habitat and flora Low Low Low Very Low Insignificant 

Population Nuisance to population  High Low Low Very Low Moderate 
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Aspect VR Impact VR Category Magnitude Extent Duration Significance 

Traffic  Increase of traffic due to construction material and 

equipment delivery  
Medium Moderate Low Very Low Moderate 

Installation of the 

main process 

units and support 

systems 

 

Air Reduction of air quality due to emissions, dust and 

particulate generation  
Medium Moderate Low Low Moderate 

Land Degradation of soil quality Low Moderate Low Low Minor 

Terrestrial 

Ecology and 

Biodiversity 

Loss of habitat and flora Low Low Very Low Low Insignificant 

Population Nuisance to population  High Low Low Low Moderate 

Construction 

(laying) of raw 

material and liquid 

products pipelines 

Air Reduction of air quality due to emissions, dust and 

particulate generation  
Medium Moderate Low Very Low Moderate 

Land Degradation of soil quality Low Moderate Low Very Low Minor 

Groundwater Contamination from sanitation facilities Medium Low Low Very Low Minor 

Terrestrial 

Ecology and 

Biodiversity 

Loss of habitat and flora Low Low Low Very Low Insignificant 

Population Nuisance to population  High Low Low Very Low Moderate 
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Aspect VR Impact VR Category Magnitude Extent Duration Significance 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and recreational resorts High Low Low Very Low Moderate 

Traffic  Traffic jams or by passes due to pipelines constructions 

and installations 
Medium Moderate Low Very Low Moderate 

Construction of 

liquid products 

storage tanks 

(Tank Farm)  

Air Reduction of air quality due to emissions, dust and 

particulate generation  
Medium Moderate Low Low Moderate 

Land Degradation of soil quality Low Moderate Low Low Minor 

Groundwater Contamination from sanitation facilities Medium Moderate Low Low Moderate 

Terrestrial 

Ecology and 

Biodiversity 

Loss of habitat and flora Low Low Low Low Insignificant 

Population Nuisance to population  High Low Low Low Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and recreational resorts High Moderate Low Low Major 
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Aspect VR Impact VR Category Magnitude Extent Duration Significance 

Construction of 

Marine Terminal 

Facilities (e.g. 

desalination plant, 

loading and 

unloading arm, 

intake/outfall, 

dredging activities 

and access roads) 

Air Reduction of air quality due to emissions, dust and 

particulate generation from dredgers and vessels 
Medium Moderate Low Low Moderate 

Land Degradation of soil quality Low Moderate Low Low Minor 

Groundwater Contamination from sanitation facilities and dredged 

material leachate  
Medium Low Low Low Minor 

Terrestrial 

Ecology and 

Biodiversity 

Loss of habitat and flora Low Low Low Low Insignificant 

Seawater Degradation of seawater quality (increased turbidity 

within the water column) 
Medium High Moderate Low Major 

Sea 

Sediment 

Potential contamination or change of sediment 

composition and characteristics  
Medium Very High Low Low Major 

Marine 

Ecology and 

Biodiversity 

Degradation of the marine environment or loss of marine 

resources/biota 
Medium High Low Low Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and recreational resorts (e.g. 

elevated noise levels)  
High High Low Low Major 
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6.3 Predicted Impacts during Operation Phase 

The operation phase of the proposed project is detailed in Section 3.6.  It is projected that the facility 

will operate a minimum of 25 years.  The duration of each aspect will typically differ.  Plant equipment 

testing and start-up duration is expected to be less than one year (Table 3-1) and thus classified as 

very low; whereas, the operation of both the Main Plant and the marine facility duration is expected to 

a minimum of 25 years, and consequently classified as high.   

The following paragraphs are arranged according to the Valued Receptor (VRs) and list the main 

aspects/activities that may impact each receptor during the operation phase of the proposed 

Complex.  It is worth mentioning that these impacts are evaluated based on the Pre-FEED data. 

Accordingly, should the as built information deviates from the current information used in the 

evaluation process; a re-assessment of the different environmental and social impacts shall be 

needed. 

6.3.1 Air and Climate 

A IR  

According to the Pre-FEED information, nitrogen oxides (NOx), carbon monoxide (CO), sulphur 

dioxide (SO2) and particulate matter (PM10) were identified as Contaminants of Potential Concern 

(COPC).  The impacts affecting air quality in the project area could result from the following 

environmental aspects: 

• Complex equipment testing and start-up; 

• Complex operations;  

• Polyethylene product and material Transport/Use of Trucks and Vehicles; and 

• Operation of the marine terminal.  

PARTICULATE MATTER  

Particulate matter will be generated during operation of the proposed Complex and similarly during 

the testing and start-up stage.  The values of particulate matter (PM) expected to be emitted during 

normal operation from each of the different sources (e.g. furnaces and turbines) are presented in 

Section  3.8.3 (Table 3-25).  These emissions of particulate matter will persist throughout the 25 years 

of Complex operation while the duration of impacts during the testing and start-up stage will be limited 

(less than one year) as illustrated in Section  3.2.   

As previously stated in Section  4.1.1, baseline maximum recorded values for 24-hour average of 

PM10 was 123 µg/m
3
, and PM 2.5 was 20µg/m

3
 which complies with the Egyptian limits set by 

environment law (Law4/1994 modified by Law 9/2009) of 150 µg/m
3
 and 80 µg/m

3
, respectively for 

the ambient air quality.  Similar observation was made regarding the IFC limit for PM10 and PM2.5 

applicable limits (150 and 75µg/m
3
 respectively).  
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A steady-state air dispersion model, namely AERMOD, has been carried out which estimates the 

predicted levels of PM during proposed Complex normal operations.  Furthermore, the air model 

results indicated that the contribution of the proposed Complex of PM to the overall concentration will 

be almost negligible (less than 1% contribution to the existing background concentration).  Figure  6-1 

shows the maximum predicted annual concentration of PM10 .  More details are presented in the air 

dispersion model found in Appendix 3.  Due to the medium sensitivity of air, the significance of 

impacts during plant operation is expected to be Moderate. 

GASEOUS EMISSIONS  

Air quality will also be reduced by gaseous emissions from operation of the proposed Complex and 

similarly during the testing and start-up stage as well as decoking activities and product and material 

transport by trucks.  There will be a reduction in air quality as a result of emissions from process 

furnaces, flares, boilers and turbines.  The main gaseous emissions of concern will include: nitrogen 

oxides (NOx), carbon monoxide (CO), sulphur dioxide (SO2). The gaseous emissions impacts due to 

the proposed Complex normal operations will persist as long as the plant is under operation (25 

years) while the duration of impacts during the testing and start-up stage will be limited (less than one 

year); furthermore, furnaces decoking operation duration represent only less than 3% of the total 

operation duration as illustrated in  3.8.3.  Impacts are therefore expected to reduce the air quality. 

The amount of SO2 in exhaust gases is directly dependent on the sulphur content of the used fuel. 

NOx are a mixture of nitric oxide (NO) and nitrogen dioxide (NO2).  NO2 is an odorous, brown, acidic, 

highly corrosive gas that can affect human health and the environment.  In particular, high levels of 

NO2 can damage the human respiratory system and increase a person’s susceptibility to, and severity 

of, respiratory infections and asthma.  Long-term exposure can cause chronic lung disease.  NO2 is 

also harmful to vegetation, damaging foliage and inhibiting growth.  NO2 reacts with oxygen (O2) to 

form NO and Ozone (O3).  As with NO, O3 when found in the lower atmosphere is harmful to human 

health producing similar effects on the respiratory system. Carbon monoxide (CO) is emitted as a 

result of incomplete combustion of fuel in engines.   

The emission rates of the contaminants of potential concern during the normal operation of the 

proposed Complex are listed in Section  3.8.3: Operation Phase. It is worth noting that all the air 

emissions sources are complying with the most stringent industry specific applicable limit 

(Table  3-25). 

Additionally and to understand the distribution of concentrations of air pollutants that are likely to 

result from the proposed Complex under normal operating conditions, a steady-state air dispersion 

model, namely AERMOD was produced.  The air dispersion model was used to encompass the 

cumulative impacts of the sources attributed to the proposed Complex to the existing ambient air 

quality baseline.  The model is a valuable tool to predict the impact of the project on the surrounding 

environment and the sensitive receptors.  The model results can be compared to national and 

relevant international air quality regulation standards in order to ensure both compliance and 

protection of human health and the environment. Table  6-7represents the maximum COPC 

concentrations in the study area (40 km*40 km) during normal operations and air quality standards.  
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The modelling results for the entire study area indicate that the maximum predicted ground 

concentrations of COPC during normal operations will be below the limits specified by both national 

limits and international guidelines, namely IFC and EU. 

Table  6-7 Maximum Predicted COPC Concentrations in the Study Area during Normal 

Operations 

COPC 
Average 
Period 

Max.  Predicted COPC 
Concentration in the 
Study Area (µ g/m

3
) 

Air Quality Standards (µg/m
3
) 

Egyptian 
Decree No. 
710/2012 

IFC Air  
Quality  

Guidelines  

EU Directive 
EC/50/2008 

NO2 

1-hr 164.19 300     200 200 

24-hr 26.45 150 -- -- 

Annual 7.56 80      40 40 

CO 
1-hr 77.19 30,000 30,000  -- 

8-hr 45.97 10,000 10,000  10,000 

SO2 

1-hr 38.33 350 -- 350 

24-hr 11.69 150 125  125 

Annual 2.34 60 -- -- 

PM10 
24-hr 2.3 150 150  50 

Annual 0.63 70 70  40  

Furthermore and according to the air dispersion model results, the cumulative impact of the proposed 

Complex of gaseous pollutants concentration to the overall concentrations measured at the ambient 

air monitoring stations during the baseline assessment (Section  4.1.1) will be well below the allowable 

national and IFC limits as shown in Table  6-8. More details of the air dispersion model can be 

reviewed in Appendix 3.
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Figure  6-1 Maximum Predicted Concentration PM10 - Annual 
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Table  6-8 Cumulative COPC Concentrations at the Ambient Air Sampling Location (A1 and A2) 

under Normal Operation  

COPC 
Average 
Period 

Concentration (µg/m
3
) A1 A2 

NO2  

1-hour 

Modelled (Max) 28.79 19.07 

Background 7.43 24.61 

Cumulative 36.22 43.68 

Standard 300
 (1)

 / 200
 (2) 

 

24-hour 

Modelled (Max) 6.20 2.90 

Background 3.66 9.75 

Cumulative 9.86 12.65 

Standard 150
 (1) (2) 

 

CO  

1-hour 

Modelled (Max) 16.81 10.21 

Background 860 430 

Cumulative 876.81 440.21 

Standard   30,000
 (1) (3)

 

8-hour 

Modelled (Max) 5.73 3.25 

Background 200 290 

Cumulative 205.73 293.25 

Standard 10,000
 (1) (3)

 

SO2  

1-hour 

Modelled (Max) 6.85 4.45 

Background 0.9 2.22 

Cumulative 7.75 6.67 

Standard 350
 (1)

 

24-hour 

Modelled (Max) 1.69  0.71 

Background 0.71 1.13 

Cumulative 2.4  1.84 

Standard 150
 (1)

 / 125
 (2)

 

PM10  24-hour 

Modelled (Max) 0.67 0.27 

Background 76 123 

Cumulative 76.67 123.27 

Standard 150
 (1) (2)

  

 

(1) Egyptian Standard (D710/2012) 

(2)  WHO Air Quality Global Standard (2005) 

(3)  WHO Air Quality Standard for Europe (2000) 

Given that the expected life span for the proposed project is 25 years and thus the duration of the 

impact is classified as high, the impacts expected on the air quality due to plant operation are of 

Moderate significance.  The rates of emission during the testing and start-up stage are expected to 

be higher than those expected during normal operation.  However, the impacts during testing, start-up 
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and decoking will persist for a short and limited time only (very low duration), while impacts during the 

operation of the plant are expected to persist during the lifetime of the project.  As such, impacts 

during the testing, start-up and decoking are expected to be Moderate. 

Moreover, vehicle exhaust emissions due to solid product (i.e. Polyethylene) transport through trucks 

and vehicles will contribute to the reduction of air quality.  Gaseous emissions from trucks and 

vehicles will lead to a reduction in air quality inside the workplace as well as outside the boundaries of 

the project.  Given the expected high frequency of vehicle trips, the impact over the life time of the 

project would be of Moderate significance. 

GLOBAL CLIMATE  

Carbon dioxide is a greenhouse gas (GHG) and emissions of carbon dioxide while not directly 

harmful to human health, contributes to global warming and climate change.  Carbon dioxide will be 

generated and emitted both directly and indirectly during the proposed Complex different phases (e.g. 

testing and operation).  

The expected  CO2e resulting from power generation operations is about one million ton per annum, 

which represents approximetly1.4% of Egypt GHG annual emissions reported in 2012 from electricity 

and heat generation (72.9 million ton). Higher values were estimated for the annual CO2e resulting 

from cracking furnaces operations and pilot flaring (approximately 2 million ton); nonetheless, these 

values represent only 1% of Egypt GHG annual emissions reported in 2012 from fuel combustion 

(196.9 million ton)
 13

. More details on Egypt’s GHG emissions are presented in Section  4.1.2 of this 

report. 

Consequently, the magnitude of the proposed Complex impact on global climate is classified as Very 

Low. However, due to the High duration of the impact and High sensitivity of the VR (Global Climate), 

the impact on climate change caused by the increase in GHG emissions is considered of Moderate 

significance.  

6.3.2 Land 

SOIL  

During the operation phase, impacts on soil could result from the following environmental aspects: 

• Operation of the Main Plant; and 

• Operation of the marine terminal  

The use of equipment and onsite machinery for the operation activities of the proposed Complex or 

leakage of material at storage locations as well as use of vehicles for product and material transport 

may result in localised spills and leaks of fuel/oil/lubricant which will degrade soil quality by 

                                                      

13 Calculations Reference: European Investment Bank Induced GHG Footprint-The carbon footprint of projects financed by the 

Bank-Methodologies for the Assessment of Project GHG Emissions and Emission Variations, Version 10.1 
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introducing contaminants that are not originally present in the soil.  Given the low sensitivity of the 

soil, the locality of the impact, and the long duration (persistence) of the impact, the significance of the 

expected impact on soil is considered Minor. 

SEA SEDIMENT QU ALITY 

The different  activities taking place at Sokhna 1 (McDermott) Port will have a number of impacts on 

the sea sediment quality as a result of the potential contamination due to possible leaks during 

vessels movement and due to intake and outfall of the desalination plant.  

It is worth mentioning that by the time of commencing operation phase, the seabed associated with 

the proposed project will be even further disturbed due to the dredging activities took place during the 

construction phase yet its sensitivity was maintained as Medium in order to follow a more 

conservative assessment approach.  The effect of the proposed operational activities is expected to 

be localized and only a small proportion of sediment will be affected and thus both extent and 

magnitude are classified as low.  Consequently, the expected impact on sediment quality is 

considered Moderate.  

6.3.3 Water 

GROUNDWATER  

Groundwater quality may be affected during the operation phase in a manner similar to the impacts 

on soil (Section  6.3.2).  Impacts could result from the use of onsite machinery and equipment for the 

operation of the plant or leakage of material at storage locations.  Use of onsite machinery will affect 

groundwater quality through incidental leakage of fuel and/or lubricants.  Impact to the groundwater 

may occur through leaching of harmful pollutants after rainfall and land washing.  Fuels and lubricants 

are mostly biodegradable organic pollutants which if present in groundwater will increase the levels of 

BOD.  The BOD is a measure for water quality and an indicator of the presence of biodegradable 

organic contaminants.  Inadequate management of fuel/oils/lubricants could lead to spillages that may 

reach the groundwater reducing its quality.  Groundwater may be also contaminated due to leakages 

from the evaporation ponds. 

Although there are a number of precautionary measures that are already incorporated into the design 

of the proposed Complex (e.g. evaporation ponds adequate lining to prevent seepage)  and 

consequently the magnitude and the extent of the impact are both classified as low,  the long duration 

of operating the plant (25 years) lead to an impact of Moderate significance.  

SEAWATER  

The different activities at Sokhna 1 (McDermott) Port will have a number of impacts on the seawater 

quality especially seawater suction and discharges associated with desalination plant operations.  An 

intake/outfall model was conducted in order to assess the environmental impact and check the 

environmental compliance of the outfall operation among other objectives.  The results of this model 

indicated that the proposed Complex outfall discharge is meeting the relevant environmental 
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requirements both national and international in terms of temperature and salinity (Figure  6-2 and 

Figure  6-3, respectively). The detailed model report is presented in Appendix  2.  

 

Figure  6-2  Excess Temperature at Seabed (Left) and Surface (Right) for No Wind – Single 

Discharge 

 

Figure  6-3 Excess Salinity at Seabed (Left) and Surface (Right) for No Wind – Single 

Discharge 
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Additionally, cargoes of product or raw material (approximately 300 cargos per year) will also have 

impacts on the quality of seawater due to potential exchange of ballast water that may cause 

introduction of alien species or may contain oily traces, also unavoidably generation of sanitary, grey 

water and domestic waste. More details on the annual number of cargos expected during the 

operation phase is presented in Table  3-5.  Consequently, the magnitude of the impact of the marine 

terminal operations is expected to be moderate; nonetheless localized (i.e. the extent is classified as 

low).  In general and due to the long duration of the operation phase, the significance of impacts on 

seawater quality is expected to be Moderate. 

6.3.4 Ecology and Biodiversity 

TERRESTRIAL ECOLOGY AND B IODIVERSITY  

Terrestrial ecology and biodiversity surrounding the project site may be affected during the operation 

phase of the plant.  Impacts could result from the following environmental aspects: 

• Proposed Complex equipment testing and start-up stage; 

• Operation of the Main Plant; and 

• Material transport/use of trucks and vehicles 

The main impact on terrestrial ecology and biodiversity during the operation phase will result from 

proposed Complex gaseous and particulate emissions and similar impacts are expected to occur 

during the testing and start-up stage of the plant.  This will include NOx, SOx, and other gaseous 

emissions. These emissions are expected to impact the health of any existing fauna in close proximity 

to the proposed Complex site or damage flora existing in the surrounding project area and inhibit its 

growth, if any.  Most flora have defence mechanisms against periodic exposure to air pollutants.  

They have protection against short duration, high exposure to air pollutants.   

Also, the operation of the proposed Complex will generate noise that is expected to disturb the 

neighbouring fauna.  Generally, fauna will move away from the source of noise if a suitable habitat is 

found elsewhere.  However, no significant habitat loss is expected to occur as the proposed Complex 

site is located within an area which is designated as an industrial zone that already has a low 

biodiversity value as previously illustrated in Section 3.1 and Section 4.6, respectively.   

Accordingly, and due to the low sensitivity of biodiversity, it is expected that the significance of 

impacts due to plant equipment testing, start-up operation and is expected to be Insignificant. 

On the other hand, impacts due to the proposed Complex operation and vehicle emissions from 

transport of material and final product (Polyethylene) will occur throughout the operation phase (25 

years) and thus the duration is classified as high.  Due to the low sensitivity of biodiversity in the 

project area, the impact is expected to be Minor.   
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MARINE ECOLOGY AND B IODIVERSITY  

As previously described in Section  4.7.2, the marine ecology survey conducted in the vicinity of 

Sokhna 1 (McDermott) Port area showed that in general the offshore site is poor in terms of marine 

ecology and biodiversity as no sensitive habitats were observed.  

In general, marine ecology is likely to be impacted by the ongoing vessels movement during berthing 

operations that may temporarily drive fish away from the area as a result of the generated noise. 

Furthermore, intake and outfall used for desalination plant may result in the entrainment and mortality 

of plankton.  It is not currently possible to predict the quantities of plankton entrained at this early 

stage of the project.  

The Marine ecology is classified as medium VR. The magnitude of the impact is classified as 

moderate proportion of the marine ecology, if present, is affected by the different operational 

activities. The extent of the impact is expected to be localized and thus classified as low; however, the 

duration of the impact is expected to be more than 25 years and thus classified as high.  

Consequently the impact is classified as Moderate. 

6.3.5 Human Environment 

POPULATION  

The start-up and different operational activities of the proposed Complex and marine facility will 

typically result in impacts that will cause nuisance and disturbance to the nearby population, if any. 

During this phase, emissions and increased noise from machines and equipment during the proposed 

Complex operation will occur Incidental noise may occur from warning or drill alarms, and fog horns 

etc. It is worth mentioning that the Main Plant is located at a designated industrial area (Economic 

Zone); furthermore, there are no permanent residential settlements in the vicinity of the proposed 

project area. 

Consequently, the proportion of the VR that is expected to be impacted by the proposed activities is 

classified as very low; furthermore, the impact is expected to be limited to the study area and hence 

classified as low.  In general, the impact of the operational activities on the population is classified as 

Moderate. 

ECONOMIC ACTIVIT IES 

Economic activities are expected to be affected by operation activities of the proposed Complex.  

During operation, the Complex 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. The 

proposed Complex is expected to increase total Egyptian exports by approximately 25% during the 

operation phase; furthermore, approximately 2,000 engineers and technicians will be employed 

during the same phase. 
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Influx into surrounding communities may occur as a result of people coming to the area seeking 

employment opportunities.  Therefore, the local economy may be indirectly enhanced due to the 

increase in personnel in the area (and direct spending potential) and the associated opportunities for 

businesses and industries in the area (e.g. recycling industries, aggregate, accommodation).  In 

conclusion, the economic impact of the project operation would be Positive. 

TOURISM AND RECREATIONAL ACTIVIT IES  

The Main Plant area is located within a designated industrial area (Economic Zone) as illustrated in 

Section  3.1; however, one of the proposed Complex components, namely the marine terminal, is 

located nearby some touristic villages. During operation phase of the proposed Complex there will be 

impacts on tourism and recreational activities due to possible nuisance from noise and emissions or 

even traffic jamming due to high traffic of trucks used for material and products transport. These 

impacts may be due to several aspects such as: 

• Complex Equipment Testing and Start-up; 

• Operation of Main Plant;  

• Product and material transport/use of trucks and vehicles; and 

• Operation of the marine terminal  

The nearest recreational areas are two (2) tourist villages that are located on the coast: 0.9 km south 

of the marine terminal (Stella de Mare), and 3.6 km northeast (Marina Wadi Degla) as can be seen in 

Figure  6-4 below. The air dispersion and noise propagation models (Appendix 3 and Appendix 4, 

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 at the two tourist villages 

located southeast (Stella de Mare “R2”) and northeast (Marina Wadi Degla “R3”) of the Main Plant 

due to the operation of the proposed Complex will be lower than 15% of the applicable national and 

international ambient air limits as presented in Table  6-9.  More details on the impact of the operation 

of the proposed Complex on the air quality at the touristic villages are presented in Appendix 3.   
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Figure  6-4 Nearest Touristic Villages 

Table  6-9  Maximum Predicted COPC Concentrations at R2 and R3 during Normal 

Operations 

COPC 
Average 
Period 

Max.  Predicted COPC 
Ground Concentration 

(µg/m
3
) 

Air Quality Standards (µg/m
3
) 

Egyptian Decree 
No. 710/2012 

WHO Air  
Quality Guidelines  

R2 R3 

NO2 

1-hr 22.37 12.42 300 200 

24-hr 2.75 2.42 150 -- 

Annual 0.79 0.33 80 40 

CO 
1-hr 12.6 6.98 30,000 30,000 

(1)
 

8-hr 2.92 2.3 10,000 10,000 
(1)

 

SO2 

1-hr 5.15 2.72 350 -- 

24-hr 0.68 0.47 150 125 
(2)

 

Annual 0.19 0.07 60 -- 

PM10 
24-hr 0.26 0.19 150 150 

(2)
 

Annual 0.07 0.03 70 70 
(2)
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(1) These standards are not included in the WHO Air Quality Guidelines Global Update 2005 but 
can be found in the WHO Air Quality Guidelines for Europe (WHO, 2000). 

(2) Interim Target 1 (IT-1) represents the least stringent allowable limit, World Health 
Organisation Air Quality Guidelines (2005). 

As for the noise model prediction at the two nearby touristic villages, the model results indicated that 

the maximum Sound Pressure Levels (SPLs) predicted at the two receptors are as follows: 

• 43 dB(A) at the tourist village located 0.9 km south of the marine terminal area(Stella de Mare 

“R2”) 

• 27 dB(A) at the tourist village located 3.6 km northeast of the marine terminal area (Marina 

Wadi Degla “R3”) 

These noise levels are below the IFC ambient noise limits for “residential, institutional, educational” 

areas, which are 55 dB(A) during daytime and 45 dB(A) during night-time. Nonetheless, these 

predicted SPLs exceed the Maximum Permissible Limit for Noise Intensity in “Areas sensitive to 

exposure noise” during the night-time, which is 40 dB(A) based on Egyptian regulation (Law 4/1994).  

The excess noise level is predicted to occur within a limited part of the touristic village “R2” in the 

northeast section as shown in Figure  6-5. More details on the findings of the noise model are 

presented in Appendix 4.  In general the extent of the proposed operational activities is expected to 

be localized and thus classified as low. The magnitude (i.e. the proportion of the VR impacted) differs 

from one aspect to another. The magnitude is classified as moderate for the marine terminal 

operations as well as plant start-up (including the marine terminal facilities) due to the proximity of the 

activities to the touristic villages.  On the other hand, the magnitude is classified as low in the case of 

the Main Plant operations due to the fact that is located relatively away from the recreational areas 

(Economic Zone). It is expected that the impact to be of Major significance. 
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Figure  6-5 Tahrir Petrochemicals Complex Noise Map before Mitigation – Port Area 

TRAFFIC  

Impacts on traffic during operation phase are expected to occur due to transportation of products and 

materials/use of trucks and vehicles; this will lead to increase of frequencies of road operation. The 

category of the traffic as a valued receptor is considered Medium.  The magnitude of the impact is 

considered Moderate, and due to the Moderate extent and the High duration of the impact, the overall 

impact significance over the lifetime of the project is expected to be Major.   

An evaluation of the potential impacts during the operation phase discussed in this section is 

presented in Table  6-10.  Mitigation measures to reduce minor, moderate, and major impacts are 

identified and presented in Section  7.2.  Management commitments can be also found in Section  9.3. 
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Table  6-10 Predicted Impacts during Operation Phase 

Aspect VR Impact VR Category Magnitude Extent Duration Significance 

Staffing 
Economic 

Activities 

Employment and Income High - - - Positive 

Accommodating 

Operation 

Personnel 

Economic 

Activities 

Income for local economy High - - - Positive 

Economic 

Activities 

Economic 

Activities 

Income for national economy  High - - - Positive 

Plant 

Equipment 

Testing, Start-

up and 

Furnaces 

Decoking 

Air Reduction of air quality due to emissions Medium Moderate Low Very Low Moderate 

Global Climate Climate change due to increase in CO2 levels High Low Low Very Low Moderate 

Terrestrial 

Ecology and 

Biodiversity 

Harmful emissions causing their disturbance Low Very Low Low Very Low Insignificant 

Population Nuisance due to increased ambient noise levels and 

odour 
High Very Low Low Very Low Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and recreational resorts High Moderate Low Very Low Major 
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Aspect VR Impact VR Category Magnitude Extent Duration Significance 

Operation of 

Plant  

Air  Reduction of air quality due to particulate generations 

or gas emissions 

Medium Moderate Low High Moderate 

Global Climate Climate change due to increase in CO2 levels High Very Low Low High Moderate 

Soil Soil degradation due to release of contaminants Low Low Very Low High Minor 

Groundwater Reduction of quality due to possible leaks Medium   Low Low High Moderate 

Terrestrial 

Ecology and 

Biodiversity 

Harmful emissions and noise causing their 

disturbance 
Low Low Low High Minor 

Population Nuisance due to increased ambient noise levels or 

odour 
High Very Low Low High Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and recreational resorts High Low Low High Major 

Product and 

Material 

Transport/Use 

of  Trucks and 

Vehicles 

Air  Reduction of air quality due to gas emissions Medium Low Moderate High Moderate 

Terrestrial 

Ecology and 

Biodiversity 

Harmful emissions Low Low Moderate High Minor 

Traffic Load on the traffic at the area Medium Moderate Moderate High Major 
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Aspect VR Impact VR Category Magnitude Extent Duration Significance 

Operation of 

Marine 

Terminal 

Facility 

Air  Reduction of air quality due to particulate generations 

or gas emissions  

Medium Moderate Low High Moderate 

Soil Soil degradation due to release of contaminants Low Low Very Low High Minor 

Seawater Degradation of seawater quality Medium Moderate Low High Moderate 

Sea Sediment Potential contamination or change of sediment 

composition and characteristics 
Medium Low Low High Moderate 

Marine Ecology 

and Biodiversity 

Degradation of the marine environment or loss of 

marine resources 
Medium Moderate Low High Moderate 

Population Nuisance due to increased ambient noise levels High  Very Low Low High Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and recreational resorts High Moderate  Low High Major 
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6.4 Predicted Impacts due to Accidental (Non-routine) Events 
throughout the Project Phases 

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.      

6.4.1 Air and Climate 

A IR  

During the phases of the project, accidental events may occur resulting in gaseous emissions leading 

to a reduction in air quality inside the workplace as well as outside the boundaries of the project. 

Impacts could result from the following environmental aspects: 

• Spills and leaks; 

• Emergency flaring and releases; 

• Fire; and 

• Explosion 

Impacts on air quality may arise in the event of possible spills or leakage of fuel or lubricants from 

vehicles which will release volatile organic compounds to the surrounding atmosphere and 

accordingly degrade the air quality.  Furthermore, the emergency flaring and releases might be 

associated with possible degradation in the ambient air quality. In general, the Complex is designed 

to have Closed Drain and Venting Systems for equipment and instruments, which are required for 

toxic, volatile, or flammable materials. Special attention will be given to ensure that the system is free- 

draining or free-venting as appropriate with a minimum of bends. Each instrument connected to the 

system shall be individually maintainable (i.e., fitted with appropriate isolation valves). Due to the 

limited duration of the impact, spills, leaks, emergency flaring and releases; therefore, their impacts 

are considered to be of Moderate significance. 

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 neighbouring 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.  As such, it is considered that any detrimental effects on air quality caused by non-routine 

fire or explosion will be Moderate. 
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6.4.2 Land 

SOIL  

Impacts on soil could result from the following accidental (non-routine) events:  

• Spills and leaks; and 

• Inappropriate waste disposal  

During construction phase, potentially contaminating materials including fuels, engine oil, paints, 

solvents, acids and bases are expected to be stored onsite.  Accidental spills of these may reach the 

soil resulting in its contamination.  Inappropriate waste management can have similar consequences 

where seepage of contaminants from accumulated solid wastes or from the existence of inappropriate 

sanitation facilities during the construction phase may reach the soil causing its contamination. 

Soil quality could also be impacted by its contamination during the operational phase of the project 

from the potential for the release of contaminating materials. This could happen due to the failure of 

containment systems for chemicals, raw materials, products, and wastewater, such as tanks, 

pipework, sealed surfaces, etc. or failure in the feed and liquid products pipelines which will result in 

the release of contaminants reaching the soil and contaminating it.  

In general, releases would be a consequence of accidental leaks and spills or inappropriate materials 

management generated during the different phases of the project.  Given the low sensitivity of the soil 

as a receptor, the localised impact, and the long period over which soil contamination can persist, the 

potential impact of soil contamination due to the occurrence of non-routine events is regarded to be of 

Minor significance. 

SEA SEDIMENT  

Impacts on sea sediments quality could result from the following accidental (non-routine) events:  

• spills and leaks; and 

• inappropriate waste disposal 

The above mentioned accidents will cause degradation of sea sediment quality. The impacts 

expected on sea sediments quality due to accidental events are expected to be Moderate. 

6.4.3 Water 

GROUNDWATER  

As with soil (Section  6.4.2), groundwater is at risk of impact during the different phases of the project 

due to the potential for the non-routine release of contaminating materials.  Impacts could result from 

the following accidental (non-routine) events:  

• Spills and leaks; and  
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• Inappropriate waste disposal 

Groundwater quality may be impacted by spillages during the construction phase.  This may occur 

due to inadequate management of construction materials and fuel that could lead to spillages that 

may reach the groundwater causing its contamination.   

Hazardous and non-hazardous materials available onsite during construction activities are likely to 

include fuel, engine oil, paints, solvents, acids and bases.  Poor handling of those materials and their 

inappropriate storage may result in poor containment of induced leaks.   

Leaks during the operation phase may also result from improperly protected storage locations, 

pipelines, fuel spillages, and lubricants spills and leaks.  Such leaks may reach the soil and spread 

and migrate towards the groundwater table contaminating the groundwater resources.   

The impact expected to be localised but persisting for a long duration, thus the impact on 

groundwater due to spills and leaks is expected to be Moderate. 

Seepage of contaminants from accumulated solid wastes or from the existence of inappropriate 

sanitation facilities may reach the groundwater causing its contamination.  Given the low sensitivity of 

groundwater and the period over which the groundwater contamination can persist, the potential 

impact of groundwater contamination due to inappropriate waste disposal is considered Moderate. 

SEA WATER  

Impacts on seawater quality could result from the following accidental (non-routine) events:  

• spills and leaks; and 

• inappropriate waste disposal 

Both spills and leaks and inappropriate waste disposal may contaminate and reduce seawater quality. 

Potential blow-down of general litter and wastes from human activities related to the construction of 

the storage tanks and different facilities at the terminal location may be leached or transported to the 

seawater reducing its quality. The impacts expected on seawater quality due to accidental events are 

expected to be Moderate. 

6.4.4 Ecology and Biodiversity 

TERRESTRIAL ECOLOGY AND B IODIVERSITY  

Terrestrial ecology and biodiversity may be affected during any accidental events. Impacts could 

result from the following accidental (non-routine) events:  

• Spills and leaks; 

• Inappropriate waste disposal; 

• Emergency flaring and releases; 

• Fire; and 
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• Explosion 

Accidental events are expected to have impacts on the fauna and flora in the vicinity of the proposed 

Complex.  Hydrocarbon leaks may possibly occur from vehicles using diesel fuel that are poorly 

maintained; such leaks are expected to be harmful to and affect the safety of terrestrial ecology and 

biotic VRs.  Due to the low sensitivity of the VR, the potential impact is expected to be Minor. 

Also, accidental release of solid wastes from vehicles may occur during the transport of those wastes 

for disposal which may have impacts on the safety of existing biodiversity if not immediately 

contained.  Due to the low sensitivity of the VR, the potential impact is expected to be Minor. 

Emergency flaring and releases might affect flying by birds in the area. Probably, it would drive the 

birds away from the area temporarily with some possible injuries. Due to the low sensitivity of the VR, 

very short duration of the flaring and release, the impact is expected to be Insignificant.  

Fire and explosion may harm fauna and flora through possible toxicity and may cause disturbance to 

the existing fauna.  Due to the fire safety systems that will be present, it is anticipated that any fires 

will be able to be dealt with in a swift manner, thereby reducing any potential impacts.  Due to the low 

sensitivity of the VR, the potential impact is expected to be Minor. 

MARINE ECOLOGY AND B IODIVERSITY  

Impacts on marine ecology could result from the following accidental (non-routine) events:  

• spills and leaks;  

• ship collision / accident; and 

• inappropriate waste disposal 

The above-mentioned accidental events may impact marine water resources via the potential fall or 

deposition of municipal or construction wastes from human activities related to the construction works 

in addition to spills and leaks and consequently affecting the marine ecology. The impacts expected 

on marine water due to accidental events are expected to be Moderate. 

6.4.5 Human Environment 

POPULATION  

The proposed Complex site is currently unoccupied and the different components of the Complex are 

located at a designated industrial area (Economic Zone) and operating marine terminal facility 

(Sokhna 1 Port) and thus no relocation or resettlement will occur.  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;  

• Inappropriate waste disposal; 



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 242 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

• Vehicles collision/accidents; 

• Emergency flaring and releases; 

• Fire; and 

• Explosion 

Offsite spills and leaks may result in foul odours that may reach the surrounding receptors causing 

their disturbance.  The impact is expected to of Major significance. 

Also, inappropriate waste disposal throughout the project phases may result in nuisance to the 

community and the surrounding inhabitants.  The impact is expected to be short lived and accordingly 

its significance is expected to be Moderate.  

Vehicle collision and accidents may result in injuries or loss of lives affecting the local community.  

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 as well as the employees. The impact is expected to be Moderate. 

Fire due to flammable material may occur which will cause panic and disturbance to inhabitants in the 

area surrounding the proposed project which may result in change of their behaviour and may cause 

injuries as well; however such changes are expected to be limited to a short period of time; the impact 

is expected to be of Major significance. 

Panic, and disturbance and possible loss of lives of employees is a major potential impact from 

accidental events involving explosions.  The impact is expected to be Major.   

TOURISM AND RECREATIONAL ACTIVIT IES  

The different components of the Complex are located at a designated industrial area (Economic 

Zone) and operating marine terminal facility (Sokhna 1 Port).  Impacts could result from the following 

accidental (non-routine) events:  

• Spills and leaks;  

• Inappropriate waste disposal; 

• Vehicles collision/accidents; 

• Emergency flaring and releases; 

• Fire; and 

• Explosion 

Offsite spills and leaks as well as emergency flaring and releases may result in foul odours and 

emissions that may reach the surrounding receptors causing their disturbance.  The impact is 

expected to of Major significance. 
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Also, inappropriate waste disposal throughout the project phases may result in nuisance to the resorts 

and hotels.  The impact is expected to be short lived and accordingly its significance is expected to be 

Moderate.  

Fire due to flammable material may occur which will cause panic and disturbance to inhabitants in the 

area surrounding the proposed project which may result in change of their behaviour and may cause 

injuries as well; however such changes are expected to be limited to a short period of time; the impact 

is expected to be of Major 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 with 

the following objectives:  

• Identify potential hazard scenarios associated with loading/unloading hazardous material at 

the port, the underground pipelines and the different Complex components 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 facilities in terms of iso-risk contours; and 

• Assess the risk levels against the adopted Risk Tolerability Criteria. 

Individual risk (IR) may be defined as the frequency at which an individual may be expected to sustain 

a given level of harm from the realization of specified hazards.  It refers to the likelihood that a 

particular person might be harmed due to the occurrence of a particular hazard.  This is usually 

expressed as the probability that an individual will be harmed during the course of one year.   

The results indicated that the different components of the proposed Complex meet the relevant risk 

criteria as shown in Table  6-11 and Figure  6-6 showing the integrated individual risk contours for the 

proposed Complex. The QRA study is presented in Appendix 8.  
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Table  6-11 Risk Assessment Summary 

Individual 
Risk 

Contour 

Distanc
e 

Offsite 
(m) 

Criteria Extent 

Satisfy 
Individu
al Risk 

Criteria? 
(Y / N) 

Sokhna 1 (McDermott) Port 

5 x 10
-5

 per 
year 

0 Not extend beyond site 
boundary 

Not generated Y 

5 x 10
-6

 per 
year 

~138 Not extend into 
commercial 
developments, including 
offices, retail centres and 
showrooms 

Within an industrial area. Y 

1 x 10
-6

 per 
year 

~727 Not extend into 
residential areas 

Extended within Sokhna 1 
(McDermott) Port area and not 
extended into residential areas 

Y 

Pipelines (Between Main Plant and Tank Farm and Between Jetty area and Tank Farm)  

5 x 10
-5

 per 
year 

0 Not extend beyond site 
boundary 

Not generated Y 

5 x 10
-6

 per 
year 

0 Not extend into 
commercial 
developments, including 
offices, retail centres and 
showrooms 

Not generated Y 

1 x 10
-6

 per 
year 

0 Not extend into 
residential areas 

Not generated Y 

Tahrir Petrochemicals Complex-Main Plant Area 

5 x 10
-5

 per 
year 

0 Not extend beyond site 
boundary 

Within the site Boundary. Y 

5 x 10
-6

 per 
year 

~88 Not extend into 
commercial 
developments, including 
offices, retail centres and 
showrooms 

Within an industrial area. Y 

1 x 10
-6

 per 
year 

~321 Not extend into 
residential areas 

Not extended into vulnerable or 
sensitive areas but extended into 
industrial area. 

Y 
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Figure  6-6 Integrated Individual Risk Contours for Tahrir Petrochemicals Complex 

TRAFFIC  

Traffic conditions may be affected during any accidental events.  Impacts could result from the 

following accidental (non-routine) events:  

• Spills and leaks;  

• Ship collision / accidents; and 

• Vehicles collision/accidents 

Vehicles collision and accidents will result in localised traffic jamming for a short duration.  Also, the 

clean-up of areas of spills and leaks along roads will cause traffic delays that are also expected to be 

localised and occur for a short duration.  The resulting impact is expected to be Moderate. 

Table  6-12 shows the impact evaluation due to non-routine events; whereas, mitigation measures to 

reduce the different impacts are identified and presented in Section  7.3. 
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Table  6-12 Predicted Impacts due to Accidental Events throughout the Project Phases 

Event 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 Low  Low Moderate 

Terrestrial Ecology 

and Biodiversity 

Harmful to inhabitants and affecting their safety Low Moderate Low Very Low Minor 

Seawater Degradation of seawater quality Medium High Low Low Moderate 

Sea Sediment Contamination or change of sediment 

composition and characteristics 
Medium High Low Low Moderate 

Marine Ecology and 

Biodiversity 

Degradation of the marine environment or loss of 

marine resources 
Medium High Low Low Moderate 

Population odours disturbing the population and may cause  High High Low Very Low Major 

Tourism and 

Recreational Resorts 

Nuisance to tourism and recreational resorts High High Low Very Low Major 

Traffic Traffic delays and jamming due to clean up and 

accidents 

Medium Moderate Low Very Low Moderate 
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Event VR Impact VR Category Magnitude Extent Duration Significance 

Vehicle Collision 

/ Accidents 

Population Human Injury or loss of life  High Very High Low Very High Major 

Traffic Traffic jamming Medium Moderate Moderate Very Low Moderate 

Emergency 

Flaring and 

Releases 

Air Reduction of air quality Medium High Low Very Low Moderate  

Population  Disturbance, annoyance and possible injuries  High Low Very Low Very Low Moderate 

Ecology and 

Biodiversity 

Possible disturbance, injuries and loss of birds Low Low Low Very Low Insignificant  

Tourism and 

Recreational Resorts 

Nuisance to tourism and recreational resorts High Moderate Very Low Very Low Moderate 

Inappropriate 

Waste Disposal 

Soil Soil degradation due to release of contaminants Low High Very Low Very Low Minor 

Groundwater Contamination due to seepage of contaminants  Medium Moderate Moderate  High Moderate 

Terrestrial Ecology 

and Biodiversity 

Harmful to inhabitant species and affecting their 

safety 

Low Moderate Low Very Low Minor 

Sea Water Reduction of water quality  Medium High Low Low Moderate 

Sea Sediment Contamination or change of sediment 

composition and characteristics 
Medium Moderate Low Low Moderate 
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Event VR Impact VR Category Magnitude Extent Duration Significance 

Marine Ecology and 

Biodiversity 

Degradation of the marine environment or loss of 

marine resources 

Medium High Low Low Moderate 

Population Dissatisfaction to the community High Moderate Very Low Very Low Moderate 

Tourism and 

Recreational Resorts 

Nuisance to tourism and recreational resorts High Moderate Very Low Very Low Moderate 

Fire 

Air  Reduction of air quality Medium High Moderate Very Low Moderate 

Terrestrial Ecology 

and Biodiversity 

Toxicity and disturbance  Low High Moderate Very Low Minor 

Population Panic and disturbance and possible injuries  High High Moderate Low Major 

Tourism and 

Recreational Resorts 

Nuisance to tourism and recreational resorts High High Moderate Low Major 

Explosion Air  Reduction of air quality Medium High Moderate Very Low Moderate 
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Event VR Impact VR Category Magnitude Extent Duration Significance 

Terrestrial Ecology 

and Biodiversity 

Toxicity and disturbance  Low Moderate  Moderate Very Low Minor 

Population Panic and disturbance and possible losses of 

lives  

High Very High Moderate Low Major 

Tourism and 

Recreational Resorts 

Nuisance to tourism and recreational resorts High Very High Moderate Low Major 



   

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 250 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

7. MITIGATION MEASURES 

This section of the report considers mitigation of the significant potential impacts resulting from the 

development of the proposed Complex that were identified and evaluated in Section  6.  These 

measures/procedures are meant to be considered and adopted as appropriate by Tahrir 

Petrochemicals 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.   

Mitigating measures and procedures are grouped according to the VRs (air, land, water, ecology, and 

human environment).  An assessment of the residual impact remaining after implementation of the 

mitigation measures is also provided.   

The residual impacts presented in this section are to be appropriately managed, if needed according 

to the Environmental and Social Management Plan (ESMP) presented in Section 8 of this report. 

7.1 Mitigation Measures during Construction Phase 

Presented below the recommended mitigation measures to be implemented during the construction 

phase to reduce the potential negative impacts (Section  6.2) resulting from the different construction 

activities detailed in Section  3.5.1.  

7.1.1 Air  

As previously illustrated in Section  6.2.1, dust generation as well as exhaust emissions are the 

potential sources of impact on the air quality in the project area. It is not expected that these 

emissions will have a long-term impact on the atmosphere due to the short duration of the 

construction activities (less than 4 years). 

DUST AND PARTICUL ATES  

Baseline sampling has suggested that ambient air quality in the area already meets both national and 

international criteria in terms of PM10.   Therefore, mitigation measures will be adopted during the 

progress of the construction phase to reduce air pollution and to maintain the current air quality within 

the acceptable limits.  It is recommended that the following management and control measures are 

adopted during the construction phase: 

• Monitoring of wind speed and direction to manage dust-generating activities during 

undesirable conditions 

• Dust suppression should be undertaken where necessary by covering and/or spraying 

affected land surfaces with water 
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• Prevent offsite migration of dust using appropriate screens 

• Use or establish hard-covered roadways for vehicle movement  

• Vehicle speed restrictions should be applied across the project site to avoid excessive dust 

generation 

• 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 

GASEOUS EMISSIONS  

The expected emissions originating from the machines and equipment are CO, CO2, NOX, and SOX.  

Baseline sampling has suggested that ambient air quality in the project area already meets the 

applicable national and international limits. Therefore, it is recommended that the following mitigation 

measures are adopted during the progress of the construction phase to reduce air pollution and to 

maintain the current baseline air quality condition: 

• Use low sulphur content fuel for machinery and equipment to reduce SO2 emissions from 

engines whenever possible. 

• Modify machinery to reduce NOx emissions. 

• 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 (idle mode). 

• Appropriate maintenance, engine tuning and servicing of construction equipment to minimise 

exhaust emissions 

• Minimise unnecessary journeys or equipment use 

7.1.2 Land 

SOIL  

Construction of access roads, site clearing and grading, dredging materials disposal, labors’ 

temporary accommodation, excavations and foundations are the main activities that can potentially be 

responsible for soil degradation.  Although that in general the impact of the previously mentioned 

aspects 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 
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• Where possible, excavated material shall be reused during the construction works onsite as 

appropriate 

• Stockpiling of soils onsite to be kept to a minimum 

• Dredged material disposal area shall be inspected and maintained regularly  

• Stockpiling of dredged materials to be kept to a minimum  

• Dredged materials stored at the designated disposal area shall be appropriately handled and 

analysed frequently; 

• The disposal area near the Port area will include liners or other hydraulic containment design 

options to prevent leaching of contaminants into adjacent soil; 

• Best practices for soil management should be followed    

• Control all onsite wastewater streams and ensure appropriate collection, treatment and 

discharge 

• Good housekeeping to minimise spills/leaks 

• Minimise onsite storage of potentially contaminating materials 

• Proper handling and management of wastes 

• 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 

SEA SEDIMENT QUALITY 

The different dredging activities will have a number of impacts on the sea sediment quality due to the 

potential contamination or change of sediment composition and characteristics or even total loss due 

to dredging (approximately 6 million m
3
 of dredged material).  

As previously illustrated in Section  6.2.2, the dredging activities is predicted to have a Major impact 

on the sea sediment quality yet the mitigation measures presented below can reduce significance of 

impacts to be Moderate. Possible mitigation measures include but not limited to: 

• Prior to initiation of dredging activities, materials shall be evaluated for their physical, 

chemical, biological, and engineering properties to evaluate the dredged materials reuse or 

disposal options; 

• Excavation and dredging methods should be selected to minimize suspension of sediments; 

• Weather and marine conditions will be assessed before work commences each day.  Work 

activities will be suspended during thunderstorms and rough sea conditions; 

• vessels will never be overloaded; and  
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• sediment quality to be assessed and documented 

7.1.3 Water 

GROUNDWATER  

In general, the proposed construction activities have a Minor impact on the quality of the groundwater 

except for the construction of the liquid products tanks at the Tank Farm area that has a Moderate 

impact as previously detailed in Section  6.2.3.   

In addition to the mitigation measures presented in Section  7.1.2, the following measurements are 

recommended to be implemented during construction to prevent any pollution of groundwater: 

• Control all onsite wastewater streams and ensure appropriate collection, treatment and 

discharge. Prevent discharge of contaminants and wastewater streams to ground 

• Apply high quality control standards to the construction of wastewater storage trenches/tanks 

to avoid leakage and arrange for frequent discharge to prevent sewage spillage/overflow 

• Good housekeeping to prevent leaks and incidental spills 

• Minimise onsite storage of potentially contaminating materials 

• Dredged materials stored at the designated disposal area shall be appropriately handled and 

analysed frequently; 

• The disposal area near the Port area will include liners or other hydraulic containment design 

options to prevent leaching of contaminants into adjacent surface or groundwater bodies. 

Treatment of dewatering liquids (e.g. metals and persistent organic pollutants) will be 

conducted as required prior to discharge; 

• Adequate management and proper handling and storage of construction materials, oils and 

fuel to avoid spillages 

• Wastes properly managed and disposed  

• The implementation of a continuous and regular site inspection system 

• Frequent and regular discharge of wastewater storage tanks/trenches. 

SEAWATER  

The proposed marine terminal facilities construction and dredging activities are expected to have a 

Major impact on the seawater quality as detailed in Section  6.2.3; however, applying the proposed 

mitigation measures will reduce the impact from Major to Moderate. The mitigation measures include 

but are not limited to: 

• Avoiding seepage of wastewater, fuel, oil and oily water; 

• Vessels will never be overloaded; 
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• Use of borrow pits or dikes to reduces the spread of sediments; 

• Waste disposal to marine environment are prohibited. 

• All barges must be properly examined and routine inspected by competent person weekly to 

ensure they are in good condition. 

• Treat accidental spills on any floating unit with spill containment and clean up (dispersant) 

materials; and 

• Weather and marine conditions will be assessed before work commences each day. Work 
activities will be suspended during thunderstorms and rough sea conditions. 

7.1.4 Ecology and Biodiversity 

TERRESTRIAL ECOLOGY AND B IODIVERSITY  

In general, the impact of the different construction activities on the terrestrial ecology and biodiversity 

is expected to be Insignificant as previously detailed in Section 6.2.4. Although it is not mandatory to 

implement mitigation measures; nonetheless, the below listed general measures shall be followed as 

necessary during the construction phase.   

• Prevent unnecessary clearing or disturbance of native vegetation. 

• Vehicle tracks and roads should be used to decrease habitat destruction.  

• 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 the client in order to 

develop and agree on an appropriate management strategy; 

• No litter or plastic bags/containers will fly off the site boundaries. 

MARINE ECOLOGY AND B IODIVERSITY  

Impact of the proposed construction activities at the marine terminal area is classified as Moderate as 

previously detailed in Section  6.2.4and should be mitigated by the following mitigation measures: 

• Minimise unnecessary vessel movements, such as propeller thrusting, to avoid sediment 

disturbance; 

• Vessels will never be overloaded; 

• Use of borrow pits or dikes to reduce the spread of sediments and effects on benthic 
organisms; 
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• Inspection will be undertaken to identify the potential of leak/spills and to implement corrective 
action if necessary 

• Regular monitoring to ensure water discharged complies with national limits 

7.1.5 Human Environment 

POPULATION,  TOURISM AND RECREATIONAL ACTIVIT IES  

The proposed construction activities have both Positive and negative (Major and Moderate) impacts 

on the human environment as detailed in Section  6.2.5. 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 proposed Complex (e.g. 

increased noise and gaseous emissions).  

Applying the below mitigation measures will reduce the Major impacts to Moderate and most of the 

Moderate impacts to Minor. The mitigation measures to reduce the noise level to lowest permitted 

levels during construction phase include the following: 

• Machinery and generators with ‘quiet’, ‘muffled’ or ‘silenced’ running should be used where 

available 

• Noise producing equipment (e.g. generators) shall be operated away from receptors where 

possible 

• Use baffles and acoustic insulation where appropriate 

• Fitting vehicles with effective exhaust silencers, where available 

• 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 

Further recommended management and control measures that need to be applied in general include: 

• Notify transient populations at tourist resorts, industrial, or residential neighbours/locals with 

the expected time for the start of project activities 

• Tahrir Petrochemicals should provide a permanent focal point of contact for the local 

population and other companies to direct their concerns. 

• Ongoing good housekeeping should mitigate impacts associated with litter or waste 

accumulation/deposition, etc., both on and offsite, if any 

• Where communities are present, vehicles speed should be reduced.  Operators of 

construction equipment and vehicles should adhere to local speed limits and rules to ensure 

the safety of people.  This may also require some work for implementing road improvements. 
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TRAFFIC  

Applying the appropriate mitigation measures will assist in reducing Moderate impact of traffic during 

construction of pipelines to Minor. 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. 

Table  7-1presents the impacts on each VR and the detailed recommended mitigation measures to be 

followed during the activities of the construction phase as well as an assessment of the significance of 

the residual impact of that phase after implementing the mitigation measures. 

Additional environmental and social measures and commitments to manage the residual impacts can 

be found in Table  9-1 (Section  9.2). 
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Table  7-1 Residual Impact during Construction Phase 

Aspect VR Impact Significance Pre-

Mitigation 

Significance Post 

Mitigation 

Labours’ 

temporary 

onsite 

accommodation 

camp 

Land Removal of the surface 

layer of the land and 

potential contamination and 

change of soil 

characteristics. 

Minor Minor 

Groundwater Contamination from 

sanitation facilities 
Minor Minor 

General site 

grading, 

construction of 

access roads , 

excavations, 

foundations of 

the Main Plant  

  

 

Air Reduction of air quality due 

to emissions, dust and 

particulate generation 

Moderate Moderate 

Land Degradation of soil quality Minor Minor 

Terrestrial 

Ecology and 

Biodiversity 

Loss of terrestrial habitat 

and flora 
Insignificant Insignificant 

population Nuisance to population Moderate Moderate 

Traffic Increase in traffic due to 

constructions material and 

equipment delivery 

Moderate Moderate 

Installation of the 

main process 

units and support 

systems 

 

Air Reduction of air quality due 

to emissions, dust and 

particulate generation  

Moderate Minor 

Land Degradation of soil quality Minor Minor 

Terrestrial 

Ecology and 

Biodiversity 

Loss of habitat and flora Insignificant Insignificant 

population Nuisance to population Moderate Minor 
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Aspect VR Impact Significance Pre-

Mitigation 

Significance Post 

Mitigation 

Construction 

(laying) of raw 

material and 

liquid products 

pipelines 

Air Reduction of air quality due 

to emissions, dust and 

particulate generation  

Moderate Minor 

Soil Degradation of soil quality Minor Minor 

Groundwater Contamination from 

sanitation facilities 
Minor Minor 

Terrestrial 

Ecology and 

Biodiversity 

Loss of habitat and flora Insignificant Insignificant 

population Nuisance to population Moderate Minor 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and 

recreational resorts 
Moderate Minor 

Traffic  Traffic jams or by passes 

due to pipelines 

constructions and 

installations 

Moderate Minor 

Construction of 

liquid products 

storage tanks 

(Tank Farm)   

Air Reduction of air quality due 

to emissions, dust and 

particulate generation  

Moderate Minor 

Soil Degradation of soil quality Minor Minor 

Groundwater Contamination of 

groundwater 
Moderate Moderate 

Terrestrial 

Ecology and 

Biodiversity 

Loss of habitat and flora Insignificant Insignificant 

population Nuisance to population Moderate Minor 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and 

recreational resorts 
Major Moderate  
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Aspect VR Impact Significance Pre-

Mitigation 

Significance Post 

Mitigation 

Construction of 

Marine Terminal 

Facilities (e.g. 

desalination 

plant, loading and 

unloading arm, 

intake/outfall, 

dredging 

activities and 

access roads) 

Air Reduction of air quality due 

to emissions, dust and 

particulate generation  

Moderate Moderate 

Soil Degradation of soil quality Minor Minor 

Groundwater Contamination from 

sanitation facilities 
Minor Minor 

Terrestrial 

Ecology and 

Biodiversity 

Loss of habitat and flora Insignificant Insignificant 

Seawater Degradation of seawater 

quality 
Major Moderate 

Sea 

Sediment 

Potential contamination or 

change of sediment 

composition and 

characteristics 

Major Moderate 

Marine 

Ecology and 

Biodiversity 

Degradation of the marine 

environment or loss of 

marine resources 

Moderate Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and 

recreational resorts 
Major Moderate 

7.2 Mitigation Measures during Operation Phase 

The impact evaluation and consequently the proposed mitigation measures are based on the Pre-

FEED information. Should there be any modifications/changes between the Pre-FEED and as built 

design information a re-assessment of the potential impacts and accordingly the mitigation measures 

is needed. 

7.2.1 Air and Climate 

A IR  

As detailed in Section  6.3.1, air quality might be affected during the operation phase.  The impact of 

the proposed Complex operation and start-up as well as furnaces decoking  is classified as 

Moderate. To reduce air pollution, the following mitigation measures should be adopted: 
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• Keep Complex’s testing procedures that may produce air emissions to a minimum.  

• Regular monitoring and maintenance of all equipment, generators and flares 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. Mitigation 

could include process shut down; 

• Implementation of advanced multi-variable and on-line optimization, incorporating on-line 

analyzers, performance controls, and constraint controls 

• Minimizing of coke formation through process optimization 

• Use of cyclones to abate particulate emissions 

• Implementing process control, close supervision of the process parameters (e.g. 

temperatures) during decoking phase 

• Ensure that air emissions from point sources will meet all relevant national and international 

standards identified in Section  2; 

• Besides point source monitoring, air quality monitoring should be carried out in specific 

locations; 

• Use low sulphur content fuel for machinery/equipment, modify machinery, and switch off 

machinery/equipment when not in use. 

• Use portable leak detection equipment to identify and prevent fugitive emissions; 

• Any leak once detected will be immediately reported; 

• Bag filters shall be applied to control PM emissions and scrubbers can be used to control 

gaseous emissions; 

• Use scrubbers to reduce SOx and NOx concentrations. 

• Sulphur content in naphtha feed will be monitored. 

• Minimise unnecessary journeys and equipment use and adopt a policy of switching off 

machinery and equipment when not in use; and 

• Use Best Available Technologies for emissions reduction (Low-NOx burners). 

GLOBAL CLIMATE  

Applying the below mitigation measures will reduce GHG emissions thus the contribution to global 

warming and consequently will reduce the proposed Complex impact on global climate from 

Moderate to Minor: 

• Power Configuration will be associated with Heat Recovery Units (one HRSG per each 

Turbine used) for energy conservation and steam generation; 
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• All energy consuming and CO2-generating activities should be done as efficiently as possible 

to minimise CO2 emissions; 

• Keep Complex’s testing procedures that may produce CO2 to a minimum.  

• Consider a choice of machinery, equipment and vehicles that takes into account CO2 

emissions as part of the purchasing procedure 

• Choose energy sources/fuels for equipment that produce the least amount of CO2 emissions. 

• Consider renewable energy sources when possible; and 

• Establish a vegetation cover to act as a sink for GHGs. 

7.2.2 Land   

SOIL  

The impacts of the operation of marine facility jetty and Main Plant are classified as Minor. The 

following management and control measures are recommended: 

• Store and manage potentially contaminating materials according to best environmental 

practices to avoid spills and leaks; 

• Regular monitoring and maintenance and using best available techniques 

• Adopt good handling and transportation practices to avoid loss of material and soil 

contamination 

• Formulate a spill contingency plan and have appropriate response equipment available 

onsite; and 

• Implement a comprehensive Waste Management Policy which ensures the safe storage and 

timely treatment and removal of waste.  Wastes should be properly managed and disposed of 

in accordance to the waste management plan. 

SEA SEDIMENT QU ALITY 

As illustrated in Section  6.3.2, the impact of the the operation of marine facility jetty on sea sediment 

quality is classified as Moderate. Possible mitigation measures include but not limited to: 

• Weather and marine conditions will be assessed before work commences each day.  Work 
activities will be suspended during thunderstorms and rough sea conditions. 

• vessels will never be overloaded; and  

• sediment quality to be assessed and documented.  
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7.2.3 Water  

GROUNDWATER  

During the operational phase, a certain number of measures are recommended for the developer to 

adopt in order to prevent or reduce groundwater contamination to the minimum possible level and 

consequently reduce the impact of the proposed activities from Moderate to Minor. These mitigation 

measures include: 

• Proper maintenance and management of the plant during operation should ensure that the 

risk of spillage and leakage are minimised;    

• Regular inspection of pipes and other potential sources of leaks for the early detection of 

possible seepage; 

• Store and manage potentially contaminating materials according to best environmental 

practices; 

• Implement a comprehensive Waste Management Policy which ensures the safe storage and 

timely treatment and/or removal of waste;   

• Ensure double lining of evaporation pond intact, and ensure avoiding damaging during routine 

removal of solids; 

• Install groundwater monitoring wells and implement a continuous monitoring and sampling 

programme, as part of the environmental monitoring plan, to detect any impacts to 

groundwater quality; and 

• Formulate a spill contingency plan.  

SEAWATER  

The impact of the proposed operation of marine facility jetty on seawater quality is classified as 

Moderate. The mitigation measures that could be implemented include but not limited to: 

• Weather and marine conditions will be assessed before work commences each day.  Work 

activities will be suspended during thunderstorms and rough sea conditions; 

• Keeping liquid effluents to minimum as applicable; 

• Temperature and salinity will be regularly monitored and documented at the outfall; 

• Avoiding taking or disposing water at known sensitive, breeding or nesting areas;  

• Minimizing uptake of organisms into ballast water tanks; 

• Avoiding swimming and fishing from navigation routes as possible 

• Avoiding ballast water uptake in shallow and turbid areas, e.g. where propellers can stir up 

sediment, and avoiding uptake at night when many organisms migrate vertically to feed, 

reduces the number of organisms that enter ballast water tanks;  



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 263 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

• Removing ballast sediment; 

• Routine cleaning of ballast water tanks and removal of sediment in mid-ocean or at specific 

facilities provided in port reduces the number of organisms that are transported; and 

• Avoiding unnecessary discharge of ballast water where uptake and discharge of ballast water 

within an area demanded, water taken up in another area should not be discharged, if 

avoidable.  

7.2.4 Ecology and Biodiversity  

TERRESTRIAL ECOLOGY AND B IODIVERSITY  

The proposed operational activities have Minor and Insignificant impacts on the terrestrial ecology 

and biodiversity. However, some recommended measures to mitigate the reduction of air quality are 

already previously presented in Section  7.2.1.  Furthermore, measures to avoid disturbance due to 

increased noise include: 

• Machinery and generators with ‘quiet’, ‘muffled’ or ‘silenced’ running should be used where 

available; 

• Site noisy equipment (e.g. generators) away from receptors where possible; 

• Use baffles and acoustic insulation, where appropriate; 

• Fitting vehicles with effective exhaust silencers, where available; 

• Minimise machinery operation and vehicle movements, particularly during the night hours; 

and 

• Restrict working hours for particularly loud or intrusive activities. 

Recommended measures to avoid inappropriate waste disposal include the implementation of a 

comprehensive Waste Management Policy which ensures the safe storage and timely treatment and 

removal of waste.   

MARINE ECOLOGY AND B IODIVERSITY  

The impacts of the proposed operation of marine facility jetty on the Marine ecology is classified as 

Moderate. The mitigation measures include but not limited to: 

• minimise unnecessary vessel movements, such as propeller thrusting, to avoid sediment 

disturbance; 

• Avoiding swimming and fishing from navigation routes as possible 

• Vessels will never be overloaded; 

• Inspection will be undertaken to identify the potential of leak/spills in the different offshore 
components, including pipelines, and to implement corrective action if necessary;and 



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 264 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

• Regular monitoring to ensure water discharged complies with national limits. 

7.2.5 Human Environment  

POPULATION  

As previously mentioned in Section  6.3.5 of this study, there are no permanent residential areas in the 

vicinity of the different components of the proposed Complex; however, a number of mitigation 

measures can be implemented during the operation phase including: 

• Ongoing good maintenance, operation, and housekeeping should be applied to minimise air 

emissions.  

• Incorporate appropriate controls into the design of the proposed Complex to ensure that 

applicable noise regulations and guidelines are met (more details on this point are presented 

under Tourism and Recreational Activities section below); 

• Machinery and generators with ‘quiet’, ‘muffled’ or ‘silenced’ running should be used where 

available.  

• Restrict working hours for particularly loud or intrusive activities.  

• Identified restricted areas requiring personnel noise protection will be established, where 

necessary.  

• Avoid unnecessary journeys and equipment use.  

• Minimise night time vehicle movement 

TOURISM AND RECREATIONAL ACTIVIT IES  

During operation phase of the proposed Complex, impacts on tourism and recreational activities were 

expected to be due to nuisance from noise, emissions and odour or even traffic jamming. The air 

model results presented in Section  6.3.5showed that the proposed Complex impact on the air quality 

at the nearest touristic villages is well below the applicable ambient air quality limits. The results of the 

modelled emission under normal operations indicate that the COPC concentrations predicted at the 

two tourist villages (R2 and R3) located southeast and northeast of the Main Plant will be lower than 

15% of the applicable national and international ambient air limits. 

On the other hand, noise levels at a touristic village located 0.9 km South of the marine terminal area 

(Stella de Mare “R2”) exceed the Maximum Permissible Limit for Noise Intensity in “Areas sensitive to 

exposure noise” during the night-time, which is 40 dB(A) based on Egyptian regulation (Law 4/1994) 

(Section  6.3.5). The excess noise level is predicted to occur within a limited part of the touristic village 

“R2” in the northeast section as previously shown in Figure  6-5.  

Mitigation measures were assessed as part of the noise model study and the model was run after 

considering these measures. The findings of the noise model study mitigation measures are detailed 

in the below section along with a framework for noise mitigation action plan. 
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NOISE M IT IGATION/ACTION PLAN  

Two mitigation measures were tested, namely noise sources insulation and constructing a perimeter 

wall at the eastern side of the marine terminal facility. It was found that appropriate units insulating is 

the most suitable mitigation measure which meets the applicable limits. Applying  attenuation on 

some of the main noise contributors will reduce noise levels at R2 to 40 dB(A); the limit set by 

Egyptian Law 4/1994 for “Areas sensitive to exposure noise” during the night-time. 

Figure  7-1 shows the Noise Map for the proposed Complex after applying the mitigation measure 

selected (Attenuation). More details on the noise model results are presented in Appendix 4.  

 

Figure  7-1  Complex Noise Map after Mitigation  

A noise mitigation action plan could be developed at a later stage of the project. This action plan will 

be communicated through the appropriate communication channels to the affected community (i.e 

touristic village R2). Furthermore, noise monitoring will be conducted at touristic village R2 as part of 

the operational monitoring activities detailed in Section  9.3.4. 
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 In general, the action plan shall follow the following structure: 

1. Introduction 

2. Vision Statement, Priorities, and Objectives 

3. The actions to be taken ordered by their priority  

4. Timeline for actions implementation 

TRAFFIC  

The following measures will reduce impacts on traffic resulting from the operation of the proposed 

project:    

• Adopt a traffic plan to cover all transport arrangements during the operation phase; 

• Adequate planning of activities to ensure and avoid unnecessary transportation trips; 

• Provide driver safety training and improve driver qualifications; 

• Drivers will undergo medical surveillance; 

• Training and licensing industrial vehicle operators of specialized vehicles such as forklifts, 

including safe loading/unloading, load limits 

• Avoid unnecessary journeys  

• Vehicle speed restrictions should be applied 

• Avoid traffic rush-hours whenever possible; and 

• 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. 

Table 7-2 presents the impacts on each VR and the recommended mitigation measures to be 

followed during the activities of the operation phase as well as an assessment of the significance of 

the residual impact of that phase after implementing the mitigation measures.   

Additional environmental and social measures and commitments to manage the residual impacts can 

be found in Table  9-1 (Section  9.2). 
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Table  7-2 Residual Impact during Operation Phase 

Aspect VR Impact Significance Before 

Mitigation 

Significance After 

Mitigation 

Plant 

Equipment 

Testing, Start-

up and 

Furnaces 

Decoking 

Air Reduction of air 

quality due to 

emissions 

Moderate Moderate 

Global Climate Climate change due 

to increase in CO2 

levels 

Moderate Minor 

Terrestrial 

Ecology and 

Biodiversity 

Harmful emissions 

causing their 

disturbance 

Insignificant Insignificant 

Population Nuisance due to 

increased ambient 

noise levels and 

odour 

Moderate Minor 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism 

and recreational 

resorts 

Major Moderate 

Operation of 

Plant  

Air  Reduction of air 

quality due to 

particulate 

generations or gas  

Moderate Moderate 

Global Climate Climate change due 

to increase in CO2 

levels 

Moderate Minor 

Soil Soil degradation 

due to release of 

contaminants 

Minor Minor 

Groundwater Reduction of quality 

due to possible 

leaks 

Moderate Minor 

Terrestrial 

Ecology and 

Biodiversity 

Harmful emissions 

and noise causing 

their disturbance 

Minor Minor 
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Aspect VR Impact Significance Before 

Mitigation 

Significance After 

Mitigation 

Population Nuisance due to 

increased ambient 

noise levels or 

odour 

Moderate Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism 

and recreational 

resorts 

Major Moderate 

Product and 

Material 

Transport/Use 

of  Trucks and 

Vehicles 

Air  Reduction of air 

quality due to gas 

emissions 

Moderate Minor 

Terrestrial 

Ecology and 

Biodiversity 

Harmful emissions Minor Minor 

Traffic Load on the traffic at 

the area 

Major Moderate 

Operation of 

marine facility 

jetty 

Air  Reduction of air 

quality due to 

particulate 

generations or gas 

emissions  

Moderate Moderate 

Soil Soil degradation 

due to release of 

contaminants 

Minor Minor 

Seawater Degradation of 

seawater quality 
Moderate Moderate 

Sea Sediment Potential 

contamination or 

change of sediment 

composition and 

characteristics 

Moderate Moderate 

Marine 

Ecology and 

Biodiversity 

Degradation of the 

marine environment 

or loss of marine 

resources 

Moderate Moderate 
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Aspect VR Impact Significance Before 

Mitigation 

Significance After 

Mitigation 

Population Nuisance due to 

increased ambient 

noise levels 

Moderate Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism 

and recreational 

resorts 

Major Moderate 

7.3 Mitigation Measures during Non-Routine Events throughout 
the Project Phases 

The following general management and control measures are recommended to minimise accidental 

impacts that may occur during the different phases of the project: 

• 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 (MSDS) 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, flaring 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. 

• Different preventative concepts shall be applied (e.g. proper documentation of standard 

procedures, work permitting rules and procedures effective management of processes) 

• Operational systems should have two shutdown systems in the case of emergencies: 

o Process shutdown (automatic shutdown of process equipment); and 

o Emergency shutdown (remote manual shut down and isolation of unit/plant). 

• Emergency warning alarms should exist to address potential human health and safety issues.  

An alarm system should include: 

o Fire; 
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o Flaring and releases to the atmosphere; and 

o Leakage in buildings. 

It is worth noting that Tahrir Petrochemicals has already developed Emergency Response Framework 

that outlines the incident management system of the proposed Complex, in addition to control 

measures of emergencies, communications, firefighting and rescue arrangements. Furthermore, 

Tahrir Petrochemicals has already developed a Site Security Framework for its proposed Complex.  

7.3.1 Air  

• Regular inspection and maintenance is 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;  

• Fire services may require specific information on the Complex 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; 

• Vehicles should be fitted with suitable, ready-to-use fire extinguishers of adequate capacity to 

deal with fire on the vehicle; and 

• Product transport routes should avoid populated and environmentally sensitive areas, 

wherever possible. 

7.3.2 Soil  

Soil may be affected by incidental spills or leaks occurring during all phases of the project.  During the 

operation 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; 

• Double lining of evaporation ponds; 

• Good housekeeping will always be maintained; 

• Operational controls, maintenance procedures and comprehensive spill response planning; 

and 
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• Control all leaching using best practice in case of occurrence. 

7.3.3 Sea Sediment 

Impacts on seawater quality could result from spills and leaks or inappropriate waste disposal. 

Possible mitigation measures include but not limited to immediate clean-up of spills. The following 

plans must be set:  

• Formulate a spill contingency plan and a comprehensive spill response plan;   

• Appropriate response equipment and trained employees must be available onsite; and 

• Implement a comprehensive waste management policy which ensures the safe storage and 

timely treatment or removal and disposal of waste. 

7.3.4 Water  

GROUNDWATER  

Measures previously presented should be adopted during the phases of the project to mitigate 

impacts due to spills and leakage.  Moreover, all leaching should be controlled with best practice and 

all environmental precautions should be adopted by waste handling contractor to guarantee all 

handling phases till final disposal are conducted in an environmentally friend conditions as agreed in 

contract. 

SEA WATER  

All measures previously presented should be adopted and the following plans must be set:  

• Formulate a spill contingency plan and a comprehensive spill response plan.  Appropriate 

response equipment and trained employees must be available onsite; and 

• Implement a comprehensive waste management policy which ensures the safe storage and 

timely treatment or removal and disposal of waste. 

7.3.5 Ecology and Biodiversity  

TERRESTRIAL ECOLOGY AND B IODIVERSITY  

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.  In general, emergency response plans should be in place to 

mitigate any accidental event.  
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MARINE ECOLOGY AND B IODIVERSITY  

Impacts on marine ecology could result from spills and leaks or inappropriate waste disposal. 

Mitigation measures include those recommended for the mitigation of impacts due to inappropriate 

waste disposal during the construction and operation phases at the marine terminal. Mitigation 

measures shall also include actions to prevent spills and leaks and implementing a comprehensive 

waste management policy to ensure the safe storage and timely treatment and/or removal of waste. 

All measures previously presented should be adopted and the following plans must be set:  

• Formulate a spill contingency plan and a comprehensive spill response plan.  Appropriate 

response equipment and trained employees must be available onsite; and 

• Implement a comprehensive waste management policy which ensures the safe storage and 

timely treatment or removal and disposal of waste. 

7.3.6 Human Environment 

POPULATION,  TOURISM AND RECREATIONAL ACTIVIT IES  

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; 

• train employees to promptly contain, report and/or clean up any oil or hazardous material 
spills as well as emergency events; 

• fire services may require specific information on the Complex so that the most effective 
firefighting methods can be determined; 

• an emergency notification system should be implemented to inform nearby industries and 
residential communities 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; 
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• 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. 

• emergency services should be aware of fast access routes defined by emergency response 

plans; and 

• Emergency warning systems should be kept in a good operational condition, full emergency 

response plans should be in place, and rescue equipment and personnel should be available 

onsite during all phases of the project to mitigate any accidents and prevent adverse actions.  

TRAFFIC  

 Measures to prevent or reduce vehicle collisions and traffic accidents are as follows: 

• Provide driver safety training and improve 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.  

Table  7-3 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  7-3  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 due 

to emissions and VOCs 

Moderate Moderate 

Soil Soil contamination Minor Minor 

Groundwater Groundwater 

contamination 

Moderate Moderate 

Terrestrial 

Ecology and 

Biodiversity 

Degradation or loss of 

flora or habitats 

Minor Minor 
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Aspect VR Impact 

Significance Before 

Mitigation 

Significance After 

Mitigation 

Seawater Contamination and 

reduction in sea water 

quality 

Moderate Moderate 

Sea 

Sediment 

Contamination or change 

of sediment composition 

and characteristics 

Moderate Minor 

Marine 

ecology and 

biodiversity 

Degradation of the marine 

environment and  loss of 

marine resources 

Moderate Minor 

Population Nuisance  and  

disturbance  

Major Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and 

recreational resorts 
Major Moderate 

Traffic Traffic delays and 

jamming due to clean up 

or accidents 

Moderate Moderate 

 

Vehicle 

Collision / 

Accidents 

 

Population Panic and disturbance 

and possible injuries or 

fatalities 

Major Moderate 

Traffic Traffic delays and 

jamming due to accidents  

or clean up  

Moderate Moderate 

Emergen

cy 

Flaring 

and 

Releases 

Air Reduction of air quality Moderate  Minor  

Population  Disturbance, annoyance 

and possible injuries  

Moderate Moderate 

Ecology and 

Biodiversity 

Possible disturbance, 

injuries and loss of birds 

Insignificant  Insignificant 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and 

recreational resorts 

Moderate Moderate 

Inappropri

ate Waste 

Soil Soil degradation due to 

release of contaminants 

Minor Minor 
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Aspect VR Impact 

Significance Before 

Mitigation 

Significance After 

Mitigation 

Disposal 
Groundwater Contamination due to 

seepage of contaminants  

Moderate Minor 

Terrestrial 

Ecology and 

Biodiversity 

Harmful to inhabitant 

species and affecting their 

safety 

Minor Minor 

Sea Water Reduction of quality  Moderate Moderate 

Sea 

Sediment 

Contamination or change 

of sediment composition 

and characteristics 

Moderate Minor 

Marine 

Ecology and 

Biodiversity 

Degradation of the marine 

environment or loss of 

marine resources 

Moderate Minor 

Population Dissatisfaction to the 

community 

Moderate Minor 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and 

recreational resorts 

Moderate Minor 

Fire Air  Reduction of air quality Moderate Moderate 

Terrestrial 

Ecology and 

Biodiversity 

Toxicity and disturbance  Minor Minor 

Population Panic and 

disturbance and 

possible injuries  

Major Moderate 

Tourism and 

Recreational 

Resorts 

Nuisance to tourism and 

recreational resorts 

Major Moderate 

Explosion Air  Reduction of air quality Moderate Moderate 

Terrestrial 

Ecology and 

Biodiversity 

Toxicity and disturbance  Minor Minor 
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Aspect VR Impact 

Significance Before 

Mitigation 

Significance After 

Mitigation 

Population 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. ENVIRONMENTAL AND SOCIAL MANAGEMENT SYSTEM 
FRAMEWORK 

8.1 Introduction  

The present section provides an overview / framework for the ESMS of the proposed project. An 

ESMS is a framework that integrates environmental and social risk management into the business 

processes.  The main objective of the ESMS is to provide a process to ensure environmental 

statutory compliance; consistency with external standards; and promotes effective environmental 

management at the proposed complex during all project phases. Furthermore, it helps to assess and 

control risks and is the key to lasting improvement.  

A final Environmental & Social Management System (ESMS) shall be developed prior to construction, 

commissioning and operation phases as it will require further development to produce the final EMS, 

subject to further design details, contractual arrangements with the chosen Engineering, Procurement 

and Construction (EPC) Contractors and the formation of the full Tahrir Petrochemicals Health, Safety 

and Environment (HSE) management team. 

The purpose of this framework EMS is to: 

• establish a minimum standard for an Environmental Management System at TPC site, 

Economic Zone in Sokhna; 

• provide a framework that can be customized into a site specific Environmental Management 

System (EMS) following the choice of an EPC contractors and the formation of the 

operational teams (Tahrir Petrochemicals and other suppliers/ contractors); and 

• provide an EMS framework that will facilitate ISO 14000 certification at the site, if it is so 

desired. 

8.2 Main Elements 

This document details the framework ESMS for Tahrir Petrochemicals operations in the Economic 

Zone, Sokhna area. The operations comprise the following site activities: 

• Construction; 

• Commissioning; 

• Operation; and 

• Decommissioning. 

The core elements of an ESMS (Figure  8-1) are: 

1. Policy; 

2. Identification of risks and impacts;  
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3. Management programs;  

4. Organizational capacity and competency;  

5. Emergency preparedness and response;  

6. Stakeholder engagement;  

7. Monitoring and review; and 

8. Reporting 

More details on each element are presented below. Furthermore, a framework for the Environmental 

and Social Management Plan including monitoring requirements are presented in Section 9 of this 

report. Environmental and social impacts are already presented in Section 6. 

 

 

Figure  8-1 Main Elements of ESMS 

Maintenance of the ESMS is a key element in the Position Descriptions for the EPC Contractors 

(Construction) and Plant Manager (Operation). These Position Descriptions will be formulated in the 

final ESMS documents. 



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 279 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

8.2.1 Policy 

Tahrir Petrochemicals will establish an overarching policy defining the environmental and social 

objectives and principles that guide the project to achieve sound environmental and social 

performance. The policy will provide a framework for the environmental and social assessment and 

management process, and specifies that the project will comply with the applicable laws and 

regulations. 

The specific objective of the policy is to establish an ESMS to identify the optimal technical, economic 

and environmental solutions for Tahrir Petrochemical complex operations that optimizes the use of 

raw materials in accordance with local and international standards, with respect to community and 

environment. 

8.2.2 Identif ication of Risks and Impacts 

Tahrir Petrochemicals will establish and maintain a process for identifying the environmental and 

social risks and impacts of the proposed Complex. The scope of the risks and impacts identification 

process will be consistent with good international industry practice and will determine the appropriate 

and relevant methods and assessment tools. More details on the environmental and social impacts of 

the proposed Complex construction and operations as well as the mitigation measures are presented 

in Section 6 and 7 of this report, respectively.  

8.2.3 Management Programs 

Tahrir Petrochemicals will establish management programs that, in sum, will describe mitigation and 

performance improvement measures and actions that address the identified environmental and social 

risks and impacts of the project. More details on the Environmental and Social Management Plan 

Framework are presented in Section 9 of this report. 

8.2.4 Organizational Capacity and Competency 

An organizational structure that defines roles, responsibilities, and authority to implement the ESMS 

will be establish, maintain, and strengthen as necessary. Specific personnel, including management 

representative(s), with clear lines of responsibility and authority should be designated. Key 

environmental and social responsibilities should be well defined and communicated to the relevant 

personnel and to the rest of the organization. Sufficient management sponsorship and human and 

financial resources will be provided on an ongoing basis to achieve effective and continuous 

environmental and social performance. 

8.2.5 Emergency Preparedness and Response 

The ESMS will establish and maintain an emergency preparedness and response procedures so that 

Tahrir Petrochemicals, in collaboration with appropriate and relevant third parties, will be prepared to 

respond to accidental and emergency situations associated with the project in a manner appropriate 

to prevent and mitigate any harm to people and/or the environment.  
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The Emergency Procedures state the site contingency plans that cover all potential accidental events 

during both construction and operation. Specific Emergency Procedures must be developed by the 

EPC Contractors (Construction) and Tahrir Petrochemicals (Operation) prior to the commencement of 

these phases. 

This preparation will include the identification of areas where accidents and emergency situations 

may occur, communities and individuals that may be impacted, response procedures, provision of 

equipment and resources, designation of responsibilities, communication, including that with 

potentially Affected Communities and periodic training to ensure effective response. The emergency 

preparedness and response activities will be periodically reviewed and revised, as necessary, to 

reflect changing conditions. 

These procedures govern any emergency incidents on Tahrir Petrochemicals sites such as spills, 

fires, gas leaks or personnel injury or rescues. Emergency Response procedures cover most 

chemical emergency incidents. 

8.2.6 Stakeholder Engagement 

Development of community partnerships, e.g. community projects, community advisory panels and 

handling complaints and queries, is a component of many Environmental Management Systems, 

such as ISO 14001. 

Tahrir Petrochemicals actively supports the community in a number of ways. These include 

donations, sponsorships, and other support projects that may be undertaken from time to time. 

Donations and sponsorships are managed through an internal Social Investment Committee of which 

the Manufacturing Director and the Manager of Public Affairs are members. Each year a community 

communication program will be developed and documented. 

A full list of stakeholders will be created with the EPC Contractors (Construction) and Tahrir 

Petrochemicals (Operation) prior to commencement of works. 

A Community Advisory Group will be set up, comprising members who represent the local community. 

The panel will be mandated to meet on a regular basis, and will receive copies of internal and 

external communications relating to community issues. 

The EPC Contractor (Construction) and Tahrir Petrochemicals (Operation) will foster a good 

relationship with the community, and will be open to receiving suggestions or complaints. 

The procedure for dealing with complaints from the public or from other interested parties will be dealt 

with in a Public Affairs Procedures document that must be completed prior to the start of construction. 

Any complaints that are received will be dealt with in a timely manner and followed up with a written 

letter. 

8.2.7 Monitoring and Review 

Procedures to monitor and measure the effectiveness of the management program, as well as 

compliance with any related legal and/or contractual obligations and regulatory requirements will be 

established. In addition to recording information to track performance and establishing relevant 
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operational controls, dynamic mechanisms, such as internal inspections and audits, where relevant, 

to verify compliance and progress toward the desired outcomes will be utilized. Monitoring will 

normally include recording information to track performance and comparing this against the previously 

established benchmarks or requirements in the management program. 

The monitoring results shall be documented and the necessary corrective and preventive actions in 

the amended management program and plans shall be identified consequently.  

8.2.8 Reporting 

The reporting of exceedances will take the following path: 

• recording of the nature and scale of the exceedance; 

• reporting to the necessary competent/ responsible persons; and 

• internal global reporting and external regulatory notification. 

It should be stressed that the severity of the exceedance will determine the speed of reporting and the 

type of response that will be required.  Full procedures will be developed as part of the final ESMS for 

construction and operational phases, prior to these phases commencing. 

During construction and operation, environmental performance against targets is reviewed by 

management at monthly frequency and reported to the EPC Contractor and Tahrir Petrochemicals 

Corporation at monthly frequency. More details on the environmental and social monitoring 

requirements are presented in Section 9 of this report. 

The system is designed to record incidents and to ensure investigation, root cause analysis, 

corrective action and follow up. Records are kept of all incidents, investigations and actions. 

The frequency of regulatory reporting, in terms of licenses, permits, etc. will be set during the license 

application negotiations. These procedures will be included within the final ESMS for construction and 

operation. 

Regulatory and HSE reporting systems will be brought together on a monthly basis to be collated and 

input into Tahrir Petrochemicals’ Reporting System. On an annual basis, the yearly results from this 

system will provide annual performance figure for scrutiny by interested parties, both internally (Tahrir 

Petrochemicals) and externally (e.g. Community Advisory Group). 
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9. ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN  

9.1 Overview 

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, 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 ESIA study are 

translated into practical management actions which can be adequately resourced and integrated into 

the Project phases. 

The present ESMP frameworks will consider the different phases of the proposed Complex, detailed 

in Section 3 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.  

The frameworks presented in this section will consider the different components of the proposed 

Complex. It will be limited to outlining the recommended roles and responsibilities, the environmental 

and social management commitments to be implemented  to manage the residual impacts presented 

in Section 7 (Figure  9-1) as well as the monitoring plans for the different phases of the project; namely 

construction and operation.  

 

Figure  9-1 Prediction, Evaluation, Mitigation and Management of Impacts 

The proposed management plans to be presented in this section are: 

• Construction Environmental and Social Management Plan (CESMP); and 

• Operational Environmental and Social Management Plan (OESMP);  

The key objectives of the different management plans include the following: 

• Ensuring that works are carried out in accordance with the appropriate environmental statutory 

requirements and relevant guidelines; 
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• Ensuring that works are carried out in accordance with the goals and requirements presented in 

this ESIA study; 

• Identifying management responsibilities and reporting requirements to demonstrate compliance; 

• Providing clear achievable procedures for the management of environmental impacts 

thoroughly described in Section 6 of this report; and 

• Providing simple contingency plans that can be followed in an event of non-compliance or 

complaint.  

Effective implementation of the management plans will: 

• Minimize adverse impacts and ensure compliance with applicable regulations and standards; 

and 

• 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, Tahrir Petrochemicals is deeply committed to eliminate/mitigating the environmental and 

social impacts associated with the proposed Complex and adhering to the applicable national and 

international legislations. In addition, Tahrir Petrochemicals 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. 

9.2 Framework for Construction Environmental and Social 
Management Plan (CESMP) 

The main objectives of the Construction Environmental and Social Management Plan (CESMP) are 

to: 

• Address environmental, cultural and social issues identified as part of the present ESIA study 

and any additional issues considered to be important; 

• Minimise the residual environmental impacts of construction activities; 

• Prepare an achievable plan of environmental 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;  

• Provide contingency plans that can followed in an event of non-compliance or complaint; and 
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• Detail protocols, registers and standards reporting forms for documenting complaints, non-

compliances, unplanned exceedances and discharges etc.   

In general, the final CESMP will be a comprehensive document containing several sub-plans that 

address the following issues: 

• Erosion and Sediment Control; 

• Dust Management; 

• Noise Management;  

• Waste Management; and 

• Traffic Management. 

In addition, it should include the following: 

• A description of the sensitive features or receptors associated with the site and surrounding 

area, and the rationale for protection of these features (known as the environmental impacts / 

aspects register); 

• An overall programme for construction activities, together with method statements and risk 

assessments relating to certain activities; 

• 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; and 

• Actions to be taken in the event of an emergency or unexpected event. 

The development and implementation of the Construction Occupational Health and Safety 

Management Plan is the sole responsibility of the EPC contractors. 

9.2.1 Roles and Responsibil it ies  

The contractor(s) will establish an organization structure for HSE management in order to achieve the 

required HSE performance. The project HSE Manager(s) (or equivalent) will assume the responsibility 

of coordinating and overseeing the overall environmental management at the site during construction 

and will assist Tahrir Petrochemicals in maintaining compliance with the permit conditions and 

applicable standards.  The HSE Manager(s) of the EPC contractors will be primarily responsible for 

obtaining environmental permits, ensuring compliance with permit conditions, obtaining additional 

approvals as required and liaising with the regulatory agencies. 
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9.2.2 Management Commitment  

The framework of the CESMP management commitments is presented in Table  9-1. These 

commitments are meant to manage the residual impacts during the construction phase (Table  7-1). In 

addition, Table  9-2shows some general management commitments to be followed during the 

construction phase.
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Table  9-1 Framework for Construction Environmental and Social Management Commitments   

VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

1. Soil & 

Groundwater 

Minor and Moderate • Temporary side walls or bunds may be considered surrounding the 
stock piles when storing fine material, wherever practicable, to 
minimize the loss of fine component and impacts on adjacent soils. 

• Stage construction such that all earthworks immediately follow 
clearing and grubbing. 

• Design a drainage channel along the perimeter of the disturbance 
boundary to divert runoff around the site. 

• Construct roads, tracks, trails and paths only as indicated in the 

site specific traffic drawings. 

• Sufficient spill response kits will be made available and accessible 
onsite. Train field staff on the contents and use of spill kits. 

• Record soil condition/quality prior to the commencement of the 
construction activities will be used as a reference for future 
monitoring activities. 

Pre-construction 

commencement 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

 • Onsite repair, maintenance, oil change, cleaning, and washing for 
the plants, equipment, vehicles, concrete truck mixers, etc. is 
prohibited.   

• Stock piles will be covered to ensure protection from wind sources. 

• Minimise the period of time that soil is left exposed without erosion 
controls (e.g. water spraying) 

• Movement of vehicles, machinery and equipment will be through 
designated corridors. 

• Site specific waste management will be implemented to handle the 
various types of waste (hazardous and non-hazardous). These 
waste management plans will focus on material accountability to 
minimize waste and subsequent deterioration of adjacent 
soil/groundwater quality. 

• Backfill and re-contour all temporary excavations and pits. 

• Limit as far as practicable the total area disturbed at all times. 

• All earthworks will be maintained within a predetermined envelope 
of disturbance to avoid unnecessary disturbance to vegetation and 
exposure of soil. 

During construction 

• All storage areas should be lined and be inspected for cracks and 
holes and they will be maintained whenever needed. 

Regularly 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

• Ensure all earthworks and disturbances to landforms are 
supervised by a qualified person to guarantee compliance to 
management objectives and procedures of the CEMP. 

 • In case of spills, immediate clean-up is required. If soils were 
contaminated then remediation or disposal of the soil will be 
considered. 

• All erosion and soil control features will be inspected after each 
rainfall event. 

• After any significant spill, soil and groundwater sampling will be 
conducted in the vicinity of the spill. 

• For unavoidable onsite repair and maintenance activities and prior 
to commissioning such activities, adequate mitigation measures 
will be developed in order to prevent soil and groundwater 
contamination. These include for example hard standing, adequate 
containment (.e.g. 110% bunding), plastic lining, etc. 

As required 

 

2. Seawater & 

Sediment 

Moderate • Workers employed on the construction site shall have completed 
the appropriate training courses. 

• Seawater and sea sediment quality analysis will be conducted 
prior to commencement of construction and pre-dredging activity. 

• Dredged sea sediment quantity should be determined carefully to 
avoid excessive/unnecessary dredging  

Pre-construction 
commencement 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

 • Weather and marine conditions will be assessed before work 
commences each day.  Work activities will be suspended during 
thunderstorms and rough sea conditions, whenever possible. 

• Dredging works should be scheduled according to tides and 
avoided after and during rainfall events where practical. 

• Dredged material intended to be redeposited and other bulk 
construction material would be stored in protected locations and 
contained or covered as required to minimise sediment in runoff. 

• Limit as far as practicable the total area disturbed at all times. 

• Vessels will never be overloaded. 

• Swimming will be prohibited for staff other than divers conducting 
their work, if any. 

• Fishing and waste disposal to marine environment are prohibited. 

During construction 

• Monitoring seawater and sea sediment quality, especially post 
dredging activities  

Regularly 

• Spills are immediately reported and controlled to avoid any 
contamination to marine waters 

As required 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

3. Air Quality 

 

Minor and Moderate • Dedicated and enclosed painting booths and fabrication yards, 
wherever possible, will be provided. 

• Design vehicle and equipment wash down equipment for 
installation at the entrance/exit to the construction site. 

• Locate stockpiles as far away from populated areas as practical. 

• An induction program in dust management will be provided for all 
site personnel. 

Pre-construction 
commencement 

• Access to vehicles would be limited to sealed and stabilised areas, 
as far as practicable, to reduce dust generation. 

• Regular watering of unsealed/unpaved roads and exposed 
surfaces and stockpiles will be undertaken by water tankers/carts. 

• Vehicle loads involving loose materials are to be covered when 
travelling offsite. 

• Open burning of wastes will be strictly prohibited. 

• Areas requiring dust control should be minimised as much as 
possible. 

• Consider the use of a soil-binding water additive to minimise 
water-use for dust suppression. 

Throughout  
construction 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

• Dust generation will be monitored and controlled at dust prone 
areas on an “as needs” basis through the use of water sprays.  

• Standard construction equipment and vehicles with exhaust pipes 
for adequate dispersion of pollutants will be deployed.  

• Chemicals shall be stored in a shaded, cool and well-ventilated 
area (as per chemical storage requirements). This will help ensure 
that no fumes or gases are seeping into the surrounding air. 

• Ensure that all vehicles entering and leaving the site and carrying 
a load that may generate dust are covered at all times, except 
during loading and unloading. Any such vehicles shall be covered 
or enclosed in a manner that will prevent emissions of dust from 
the vehicle at all times. 

• Machinery and vehicles will not be running or idle when not in use. 

• Review weather forecasts and reprogram works during periods of 
high winds to ensure that dust nuisance is not caused outside the 
site. 

• For the operation of the different equipment and machinery, 
different air pollutants control measures shall be implemented 
such as, the use of low-sulphur fuels, soot filters, and catalytic 
emission controls. 

• Stabilise temporarily disturbed land as soon as practicable. 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

• Long-term storage of wastes will not be permitted onsite. In 
addition, for short-term storage, no wastes are to be stored outside 
designated areas.  

 • Maintenance schedules including engine tuning, filter cleaning, 
etc. for construction equipment and vehicle will be implemented 
according to manufacturers’ specifications. 

• The performance of the dust control strategies will be monitored 
and maintained through visual inspections and continuous 
monitoring equipment 

Regularly 

 • Earthworks will be ceased during high winds in area of visible dust 
generation. 

• Where visible dust is being generated, a water cart or hand held 
water sprays will be used to wet active earthwork areas, 
stockpiles, gravel roads and loads of soil being transported to 
reduce windblown dust emissions. 

• Any complaints relating to air emissions from construction 
activities will be promptly investigated and, where required, 
additional controls implemented. 

• Implement Dust Contingency Plan if unacceptable dust levels 
arise. 

As required 

4. Population, Minor and Moderate • Maximizing local employment, whenever possible Pre-construction 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

Tourism and 

Recreation 

Resorts  

 

• A grievance mechanism will be developed and implemented, if 
needed.  

• Awareness training will be undertaken for the workforce on the 
local values and sensitivities to identify and manage relevant 
social risks and opportunities. 

commencement 

 • Security measures will be implemented to prevent unauthorized 
access. 

• Warning signs will be placed. 

Throughout  
construction 

• Communicating with local community in case of unplanned events 
such as accidents and prior to conducting any construction activity 
that might cause disturbance to the local community.  

As required 

5. Traffic Minor and Moderate • Equip all heavy goods vehicles with audible reversing alarms. 

• Minimize fuel use during transportation by undertaking a fuel use 
assessment in conjunction with safety assessments. 

• Time traffic flows to avoid periods of heavy traffic along main 
roads. 

• Provide a dedicated parking area for private vehicles of 
construction personnel. 

• Design a road system within the Complex site. 

Pre-construction 
commencement 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

• An induction program in traffic management will be provided for all 
site personnel. 

 • Comply with all statutory vehicle limits such as width, height, axle 
loading, and gross weight. 

• Set up and maintain clear signs, flagmen and signals where 
necessary during heavy machinery movement. 

• Adhere to speed restrictions within the construction site. 

• Restrict site traffic to designated internal roadway and suitably 
sealed or gravelled areas with the approved construction 
disturbance boundary. 

• Ensure heavy vehicles and plant equipment do not leave the site 
until their use is no longer required to minimize unnecessary 
transport. 

• Park all vehicles and equipment not leaving site in designated 
areas after use. 

• Traffic to site will be restricted to designated public roads. 

• Monitor movement of oversize vehicles to and from site and alert 
community of any planned night time transport of site. 

Throughout  
construction 
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VR  Residual Impact 

Significance  

Construction Management Commitment Timing/Frequency 

 • Vehicles will be well maintained. Basic maintenance will be carried 
out by the driver/operator. Defects found will be repaired before 
the vehicle is back to service. Periodic servicing of vehicles will be 
carried out in accordance with the manufacturer’s instructions. 

Regularly 

6. Marine Ecology 

and Biodiversity 

Moderate • Design and apply construction methods, as much as practicable, 
to minimise direct footprint on marine habitat. 

• All project vessels will have a Ship Board Oil Pollution Emergency 
Plan (SOPEP) or equivalent and carry an oil pollution spill kit. 

Pre-construction 
commencement 

• All project vessels will carry an oil pollution spill kit. 

• Visual monitoring for presence of marine mammals. 

• Undertake construction activities in marine areas in as short a time 
as possible. 

• Vessels to minimise unnecessary vessel movements, such as 
propeller thrusting, to avoid sediment disturbance. 

• Vessels to use oil/water separators for collecting cooking oil and 
grease for onshore disposal 

During construction 

• Carry out daily inspections for leaks and spills on all vessels and 
equipment and take corrective action where necessary. 

Regularly 
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Table  9-2 Framework for Construction Environmental and Social Management General Commitments   

Environmental Aspect Construction Management Commitment Timing/Frequency 

1. Natural Resources • Required potable water for construction and domestic use at site will be sourced from 
the approved/licensed water distributors preferably from the local areas. 

• Water consumption will be optimized by identifying and implementing water 
conservation and re-use measures, wherever feasible. 

• Aggregates required for the civil work will be sourced through the authorized sub-
contractors and quarries with necessary regulatory permits. 

• Wood, if needed, will be supplemented in a recycled or reused form. 

• Optimize and reduce the use of electrical sources. Wherever/whenever possible 
switch-off electrical appliances. 

• Optimize and reduce the use and consumption of fossil fuels and diesel. 

Throughout the 

construction phase 

2. Noise 

 

• 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. 

Pre-construction 

commencement 
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Environmental Aspect Construction Management Commitment Timing/Frequency 

• Arrange work sites to avoid or minimise truck reversing movements and ensure 
vehicles enter and exit work sites in a forward direction. 

• Switch off equipment when not in use. 

• Idling machinery and equipment to be minimised.  

• Source noise reduction measures e.g. acoustic enclosures, regular maintenance, 
etc., will be implemented.  Vehicles and equipment used will be fitted with exhaust 
silencers, as applicable. 

• Speed limit within the site will be imposed to control the noise from vehicles. 

During 

construction 

• Periodic monitoring will be carried out to ensure noise control and compliance with 
the standards. 

• Maintain equipment and machinery as per the manufacturers’ instructions. 

Regularly 

• Residents in any nearby community will be notified of any construction activities likely 
to affect their community. 

• If elevated noise levels are encountered, the source of noise is to be identified and 
alternative methods or additional control measures are to be implemented. 

As required 
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Environmental Aspect Construction Management Commitment Timing/Frequency 

3. Solid Waste • Waste management plan to be prepared (Figure  9-2). 

• Quantities of construction materials to be accurately estimated to minimise the 

potential for excess generation of waste. 

• Construction activities to be appropriately scheduled to minimise the potential for 

rework. 

• Sizing of storage areas/skips will be in accordance with the expected waste quantities 
and the frequency of disposal. Waste skips/containers are to be suitably labelled for 
easy identification of material. Waste skips will be covered to avoid waste scattering 
onsite. 

• Waste bins will be installed clearly marked wherever required. Such places include 
eating/rest areas, next to operational areas and next to any worker assembly areas. 

• Adequate waste management, awareness and communication through training, tool 
box talks and posters placed across the site. 

• Engage licensed approved subcontractors to undertake all waste and recycling 
activities. 

Pre-construction 
commencement 

• Separate waste into different categories of recyclable materials as far as practicable.  

• Potential opportunities for recycle/reuse to be considered for wastes as feasible. 
Potential for returning to the suppliers will be explored for wastes such as unused 
chemicals, empty containers, etc. Reuse options for metal scrap, wood scrap, empty 
containers of non-hazardous materials, packing materials, etc. will also be considered 
as practical. Non-recyclable waste to be disposed to approved landfills. 

Throughout  
construction 
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Environmental Aspect Construction Management Commitment Timing/Frequency 

• Order construction materials in bulk rather than small quantities to minimise 
packaging materials. 

• Implement purchasing procedures and controls to prevent the accumulation of excess 
materials. 

• Non-hazardous wastes suspected to be contaminated with hazardous wastes should 
be treated as hazardous wastes. 

• Batteries will be recycled by Third Party or treated at an approved hazardous waste 
treatment facility or disposed to landfill.   

• Hazardous wastes, if any, will be stored separately from non-hazardous wastes in 
accordance with applicable regulations, project-specific requirements, and best waste 
management practices. 

• Excavated soil will be stockpiled at appropriate locations. Adequate enclosures and 
curbs to be provided for such storage, as practicable, to avoid blowing away by wind 
and run offs. Soil will be reused for backfilling and grading as practical. Any excess 
soil to be disposed to approved dumpsites. Uncontaminated soil will be re-used as 
filler or disposed to authorised landfill site. 

• Proper segregation, storage, transport and waste disposal to a licensed landfill will be 
conducted by an authorized waste handling contractor. 

• Compilation of waste data for recording waste movement including: solid and inert 
waste materials, description of waste types, physical nature of wastes, proposed 
treatment, dates of movement, transporters, and waste destination details. 
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Environmental Aspect Construction Management Commitment Timing/Frequency 

• Minimize the use of materials that potentially generate hazardous wastes. 

• Wastes collected at onsite waste bins will be disposed to approved locations.  Regularly 

• In case of contamination caused by uncontrolled release of chemicals/oil spills, the 
contaminated soil will be treated at an approved waste treatment facility or disposed 
to landfill 

As required 

4. Wastewater • Septic tanks will be adequately sized and designed based on the expected inflow 
volume. 

• Septic tanks will be placed in an adequately contained area (bunded and lined). 

• Design appropriate containment for oil and soil separation of contaminated wash 
down water, if any. 

• Stage construction so liquid waste storage, handling, treatment and disposal facilities 
are constructed in an early phase to ensure their operation for the majority of works. 

• Arrange for a licenced contractor to periodically remove wastewater. 

• An induction program in liquid waste management will be provided for all site 
personnel. 

Pre-construction 
commencement 

• Domestic sewage will be disposed to septic tank and collected via contractor’s 
vacuum tankers. 

• Domestic sewage will be disposed to temporary collection tanks on vessels and 

Throughout  
construction 
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Environmental Aspect Construction Management Commitment Timing/Frequency 
collected via a licenced contractor to be appropriately disposed of 

• Use water saving fixtures for toilets, showers and basins to reduce domestic 
wastewater volumes.  

• Onsite vehicle washing will be avoided or a designated vehicle wash area shall be 
provided onsite with adequate collection, drainage, and disposal of resultant 
wastewater. 

• No wastewater discharge to marine environment will be permitted. 

• All personnel will be trained on the appropriate wastewater management procedures. 

• Remove temporary septic system in accordance with relevant guidelines at the end of 
the construction phase 

• All septic tanks and wastewater storage tanks will be maintained and inspected for 
any cracks or holes. 

Regularly 

5.  Unplanned Events (e.g. 

accidents, incidents, 

spillages, leaks, fire, 

explosions) 

• Preparation of Emergency Response Plans.  

• Coordination with emergency responders will be established to deal with the major 
accidental events. 

• Train employees to promptly respond in case of emergency events and contain, 
report and/or clean up any oil or hazardous material spills. 

Pre-construction 
commencement 

• Cause of the incident will be investigated and precautionary measures will be adopted 
to prevent future occurrence. 

As required 
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Environmental Aspect Construction Management Commitment Timing/Frequency 

6. Unidentified Archaeological 

Sites 

• Upon discovery of any items of Heritage, fossils, coins, objects of value, antiques or 
objects of geological or archaeological value discovered at the Work Premises the 
contractor shall immediately notify the owner as soon as possible of such discovery; 
and 

• Appropriate precautionary measures will be taken to prevent employees from 
misappropriating or damaging any such objects 

As required  
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Figure  9-2 Typical Waste Management Plan Example 

9.2.3 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 
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Tahrir Petrochemicals, or by a consultant selected by Tahrir Petrochemicals, to check and review the 

effectiveness of the contractors management system.  

The proposed monitoring and auditing plan for the construction phase is presented in Table  9-3. 

Additionally, a socio-economic survey should be conducted annually to monitor local community 

attitude towards the on-going construction activities.  

The exact number of samples and their locations 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 ESIA. 

Table  9-3 Environmental Monitoring and Auditing Plan – Construction Phase 

Aspect Parameters to be Monitored 
Recommended Frequency of 

Monitoring 

Ambient Air 
Quality  

List of parameters presented in 
Table  2-1 and Table  2-10in addition to 
Table 2-1 presented in Appendix 3 (Air 
Dispersion Model) 

Quarterly 

Seawater  pH, temperature, DO, colour, TDS, 
Salinity, TSS, BOD, COD, Oil & Grease, 
TPH, Total Coliform and Heavy metals  

Quarterly 

Sea Sediment 
List of parameters in Table  4-23 

Quarterly 

Noise  Noise levels at appropriate locations  Quarterly, and during high 
noise activities as appropriate 

Wastes Waste generation, storage, recycling, 
transport and disposal  

Monthly waste inventory report 
to be prepared   

Environmental 
Auditing 

Management system, 

monitoring data, 

permit condition, and 

compliance status 

Monthly meetings with 
contractor’s HSE 
representatives. 

A stand-alone detailed Environmental and Social Monitoring Plan shall be developed containing the 

following information:  

• 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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9.3 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. 

The presented framework for OESMP is a live document and based mainly on the Pre-FEED 

information that will be progressively updated as the detailed design of the project develops. 

Additional technical and engineering design information will be added, when available. At a later 

stage of project development, an appropriate organizational structure for HSE management for the 

operation phase shall be developed.  

Any planned changes to the normal operations of the facility, which may potentially lead to significant 

increase in various environmental releases for a considerable duration, shall be communicated to 

relevant authorities along with the predicted quantification of changes as appropriate. 

9.3.1 Roles and Responsibil it ies 

The responsibility for the HSE management during operation phase rests with Tahrir Petrochemicals. 

Tahrir Petrochemicals is deeply committed to preserving the environment and providing adequate 

work environment to its employees and integrating Sustainable Development concept with its various 

operations.   

An HSE committee is to be formed at the early start of the operation phase. In general, HSE 

committees are responsible for investigating work conditions and causes for accidents, injuries, and 

work environment related diseases as well as setting precautions for preventing their occurrence. 

One of their responsibilities is environmental and social monitoring. Such committee is also 

responsible for developing HSE training programs for workers according to their needs. The members 

of this committee may include the HSE adviser and workers representatives. The final structure and 

responsibilities of the HSE management for the proposed Complex is to be determined at a later 

stage and prior to the commencement of the operation phase. 

9.3.2 Training and Awareness 

Tahrir Petrochemicals will identify, plan, monitor, and record training needs for personnel.  Tahrir 

Petrochemicals recognises that it is important that employees at each relevant function and level are 

aware of the Project’s environmental and social policy; potential impacts of their activities; and roles 

and responsibilities in achieving conformance with the policy and procedures. This will be achieved 

through a formal training process. Employee training will include awareness and competency with 

respect to: 

• environmental and social impacts that could potentially arise from their activities (including dust, 

biodiversity and soil/water contamination); 

• necessity of conforming to the requirements of the EIA and ESMP, in order to avoid or reduce 

those impacts; and 
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• roles and responsibilities to achieve that conformity, including those in respect of change 

management and emergency response. 

9.3.3 Management Commitment  

The management commitments for the different components of the proposed Complex are provided 

in Table  9-4. These commitments are meant to manage the residual impacts during the operation 

phase (Table  7-2). In addition, Table  9-5shows some general management commitments to be 

followed during this phase.
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Table  9-4 Framework for Operation Environmental and Social Management Commitments  

VR  Residual Impact 

Significance 

Operation Management Commitment Timing/Frequency 

1. Soil & Groundwater Minor • Containers and drums will be properly labelled indicating the 
type of material, whether or not it is of hazardous nature, 
quantity etc. 

• Appropriate handling methods will be established for handling 
chemicals. 

Throughout 
Operation phase 

• Periodical inspection will be undertaken to identify the 
potential of leak/spills in the different components, including 
Naphtha feed and liquid products pipelines and tanks, and to 
implement corrective action if necessary. 

• Monitor groundwater quality in the vicinity of the evaporation 
ponds. 

Regularly 

• Any spills/leaks will be immediately remediated to minimize 
the contamination. 

• Document accidental releases, their cause, corrective actions 

taken, and resulting environmental or health and safety 

impacts. 

As required 
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VR  Residual Impact 

Significance 

Operation Management Commitment Timing/Frequency 

2. Air Quality and Global 

Climate 

 

Minor and Moderate • Where practical, limit the volume of emissions vented to the 
atmosphere. 

Throughout 
Operation phase 

• Develop and implement a maintenance schedule/program for 
equipment. 

• Monitor air emissions generating from the main emissions 
sources such as furnaces. 

• Monitor ambient air quality at Main Plant and marine terminal 
boundaries to confirm compliance. 

Regularly 

• Any complaints related to air emissions from operational 
activities will be promptly investigated and, where required, 
additional controls implemented. 

• If unanticipated strong odours are encountered, stop related 
work and seek advice from HSE representative. 

As required 

3. Traffic Moderate • Time traffic flows to avoid periods of heavy traffic along main 
roads. 

• Provide a dedicated parking area for private vehicles of project 
personnel. 

Pre-operations 
commencement 
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VR  Residual Impact 

Significance 

Operation Management Commitment Timing/Frequency 

• Safe driving training will be mandatory to all drivers  

• Basic maintenance for vehicles will be carried out by the 
driver/operator. Defects found will be repaired before the 
vehicle is back to service. Periodic servicing of vehicles will be 
carried out in accordance with the manufacturer’s instructions. 

Regularly 

4. Population, Tourism 

and Recreation 

Resorts  

 

Minor and Moderate • A grievance mechanism will be developed and implemented, 
to ensure satisfaction of all engaged stakeholders at all times 
and at an early stage (Grievance mechanism framework is 
presented in Section 10 of this report).  

• Coordination with emergency responders will be established 
to deal with major accidental events. 

• Awareness training will be delivered for the workforce on local 
values and sensitivities to identify and manage relevant social 
risks and opportunities. 

Pre-operations 
commencement 

• Maximizing local employment, whenever possible. Throughout  
operations 

5. Seawater and  

Sediment 

Moderate • Seawater and sediment quality to be assessed and 
documented. 

Pre-operations 
commencement 

• Weather and marine conditions will be assessed before work 
commences each day.  Work activities will be suspended 

Throughout 
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VR  Residual Impact 

Significance 

Operation Management Commitment Timing/Frequency 

during thunderstorms and rough sea conditions. 

• Vessels will never be overloaded. 

• Swimming shall be prohibited for staff. 

• Disposal to marine environment are prohibited. 

• Materials and chemicals shall be handled as appropriate.  

Operation phase 

• Inspection will be undertaken to identify the potential of 
leak/spills in the different offshore components, including 
pipelines, and to implement corrective action if necessary. 

• Monitor seawater and sediment quality. 

• Monitor outfall discharge quality. 

Regularly 

• Any spills/leaks will be immediately remediated to minimize 
the contamination. 

• Document accidental releases, their cause, corrective actions 

taken, and resulting environmental or health and safety 

impacts. 

As required 

6. Marine Ecology and 
Moderate • Weather and marine conditions will be assessed.  Loading 

and unloading activities will be suspended during 
Throughout  
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VR  Residual Impact 

Significance 

Operation Management Commitment Timing/Frequency 

Biodiversity thunderstorms and rough sea conditions. 

• Vessels will never be overloaded. 

• Swimming shall be prohibited for staff. 

• Fishing and waste disposal to marine environment are 
prohibited. 

• Materials and chemicals shall be handled as appropriate 

operations 

7. Terrestrial Ecology 

and Diversity  
Insignificant and Minor 

• Fitting vehicles with effective exhaust silencers, where 
available 

• Minimise machinery operation and vehicle movements, 
particularly during the night hours 

Throughout  
operations 
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Table  9-5 Framework for Operation Environmental and Social Management General Commitments  

Environmental Component  Operation Management Commitment Timing/Frequency 

1. Natural Resources • Optimize and reduce the use and consumption of fossil fuels and diesel. 

• Water consumption will be optimized by identifying and implementing water conservation and 
re-use measures, wherever feasible. 

• Optimize and reduce the use of electrical sources. Wherever/whenever possible, switch-off 
electrical appliances 

Throughout 
Operation phase 

2. Noise • Maintain equipment as per the manufacturers’ instructions. 

• Monitor ambient noise levels at Main Plant and marine terminal boundaries to confirm 
compliance.  

• Noise emission levels of all critical items of equipment should be checked for compliance with 
noise limits appropriate to those items. 

Regular 

• If elevated noise levels are encountered, the source of noise is to be identified and alternative 
methods or additional control measures are to be implemented. 

As required 

3. Solid Waste • Maximize the opportunities for reuse and recycling of materials to minimize solid waste 
generation. 

• Waste bins will be installed wherever required. 

• Different types of wastes shall not be mixed into one container.  

Throughout 
Operation phase 
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Environmental Component  Operation Management Commitment Timing/Frequency 

• Provide proper disposal methods for each waste stream. 

• Maintain a record of waste leaving the site (description and volume) e.g. use of waste 
manifests. 

• Light bulbs and fluorescent light fittings to be treated at an approved hazardous waste treatment 
facility (Al Naseriah). 

• Spent catalysts will be returned to the manufacturer  

• Used lubricating oils/oily rags to be handled by Third Party and treated at an approved 
hazardous waste treatment facility (Al Naseriah). 

4. Wastewater • Wastewater generation will be minimised by efficient use of raw water. Comprehensive water 
management schemes will be devised for operations. 

• Different streams of wastewater (e.g. industrial and domestic) will be appropriately treated for 
reuse in irrigation and on-site plantation purposes. 

Throughout 
Operation phase 

• Monitor the wastewater treatment units effluent quality 

• Wastewater treatment units and equipment inspection and maintenance   

Regularly 

• Directing treated wastewater effluent to evaporation ponds in case of irrigation is not needed 

• Directing untreated wastewater effluent to evaporation ponds in case of emergency (unexpected 
increased inflow or wastewater treatment units failure) 

As required 
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Environmental Component  Operation Management Commitment Timing/Frequency 

5. Unplanned Events • Provide emergency response procedures for any potential incident to ensure that contamination 
incidents are controlled if they occur; 

• Emergency exits will be clearly marked to be visible in total darkness. 

• Provide appropriate training for different cases of emergencies; 

Pre-operations 
commencement 

• Security measures will be implemented on all sites to control unauthorized access during 
operation, wherever appropriate.  

• Emergency Notification and Communication Protocol will be implemented. 

• Provide appropriate measures to ensure that any potential issues that may result in 

contamination are avoided. 

• Passages to emergency exits should be unobstructed at all times.  

Throughout 
Operation phase 

• Checks and auditing of emergency response systems. Regularly 
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9.3.4 Monitoring Requirements 

In order to ensure that the quality of the environment within and near the proposed Complex site 

complies with the national regulations and international guidelines, periodic environmental monitoring 

will be carried out by Tahrir Petrochemicals.  

The environmental monitoring and auditing plan for the operation phase is presented in Table  9-6. 

Additionally, a socio-economic survey should be conducted annually to monitor local community 

attitude towards the on-going operational activities. The exact number of samples and their locations 

will be determined at the early stage of the operation phase commencement, as applicable. It is highly 

recommended to utilize the same monitoring locations determined during the construction phase. 

Table  9-6  Operations Environmental Monitoring and Auditing Plan 

Aspect Parameters to be Monitored  Frequency of 

Monitoring during 

First Operational 

Year 

Ambient Air 

Quality  

List of parameters presented in Table  2-1 and 
Table  2-10in addition to Table 2-1 presented in 
Appendix 3 (Air Dispersion Model) 

Quarterly  

Air Emissions 

from Stationary 

Sources (e.g. 

Furnaces) 

List of parameters presented in Table  2-2,Table  2-3 
, Table  2-11, Table  2-12, Table  2-13 and 
Table  2-14as applicable  

Quarterly  

Wastewater 

Treatment Units 

Effluents 

List of parameters presented in Table  2-8. 
Quarterly 

Seawater Quality  
List of parameters presented in Table  9-3for 
seawater monitoring during construction phase. 

Quarterly 

Sea Sediments 

Quality 

List of parameters presented in Table  4-23. 
Quarterly 

Waste 

Generation 

Quantity and type, transport arrangements, 

treatment and disposal method, and final disposal 

of solids/semi-solid sludge, gases and liquid 

Monthly solid waste 

reports to be 

prepared.   

Ambient Noise  Noise levels at Main Plant and marine terminal 

boundaries.  

Quarterly 

Environmental 
Auditing 

Management system, monitoring data, permit 
condition, and compliance status 

Bi-annual 
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In addition to the above mentioned regular monitoring requirements for Air Emissions from Stationary 

Sources, continuous monitoring from some air emissions sources shall be applied as per national 

environmental requirements, namely D1095/2011 (Annex 6-Bis 1) regulating continuous self-

monitoring process.  

Annex 6-Bis (1) states that power plants should be continuously monitored. Accordingly, both turbines 

and boilers shall be monitored. Furthermore, the following reference conditions shall be monitored 

continuously as well:  

• Temperature  

• Flow rate 

• Pressure 

• Oxygen content 

A stand-alone detailed Environmental and Social Monitoring Plan shall be developed for the operation 

phase containing the following information:  

• 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 

9.4 Environmental and Social Management Plans to be Prepared 

This Section of the ESIA report provides recommendations for environmental and social management 

measures based on the available information at this stage of the project (Pre-FEED). However, it is 

planned that at a later stage, namely detailed design phase, Tahir Petrochemicals will prepare 

detailed management plans and procedures to address potential social and environmental impacts 

identified within this ESIA, and ensure implementation of the measures contained therein. 

Recommended management plans and/or procedures are presented in Table  9-7. These individual 

plans or procedures may be stand -alone documents, or combined into a larger environmental 

management plan addressing a range of environmental aspects, according to project needs. They 

may be prepared by or in collaboration with project contractors. Each management plan will 

document applicable legal requirements (if existing), criteria, standards, and mitigation and 

management commitments for the project. Monitoring and reporting requirements will be included to 
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(1) increase baseline information, (2) confirm predicted impacts and (3) identify unforseen impacts, 

thus enabling continuous improvement and adaptive management where required. 

It is worth mentioning that Tahrir Petrochemicals has already developed a framework for some of the 

below mentioned plans such as Emergency Response Plan and Waste Management Plan. These 

frameworks among others (e.g. Site Security Framework) are presented in Appendix 9 of this report. 

Table  9-7 Recommended Management Plans 

Plan Content/Objectives 

Emergency Response Plan Includes safe working procedures for staff, designation of 

safety zones and measures to protect sensitive receptors 

Waste Management Plan Provides detailed descriptions and quantities of wastes 

expected to be produced by the project, direct waste flows and 

outline project waste collection and disposal frequencies 

Traffic Management Plan Includes a baseline transport study and impact assessment, 

expected traffic movements throughout construction and 

operations, assessment of optimum traffic routing, 

recommendations for upgrading local infrastructure, 

recommendations for road safety education, and other 

procedures to mitigate and manage traffic impacts. 

Noise, Dust and Light 

Management Plan 

Includes an inventory of all noise, dust, particulate matter and 

light generating activities, and details control methods to be 

used during construction and operations. 

Chemicals and Hazardous 

Materials Handling Plan 

Outlines procedures for storage and use of chemicals and 

hazardous materials, including access and security, provision 

of PPE and distribution of MSDS information. 

Decommissioning Plan Outlines procedures for decommissioning project facilities 
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10. PUBLIC CONSULTATION AND STAKEHOLDER ENGAGEMENT 

10.1 Methodology 

Stakeholders as defined by IFC are persons or groups who are directly or indirectly affected by a 

project, as well as those who may have interests in a project and/or the ability to influence its 

outcome, either positively or negatively. In general, the present stakeholder engagement 

methodology followed IFC PS1. 

The stakeholders may include project affected people such as individuals and families living near the 

project, or indigenous groups and their traditional leaders; the project sponsor; public sector 

representatives such as local elected officials and local and central government departments; 

organisations such as local, national, and international non-governmental organisations (NGOs), 

universities and research centres and other private sector companies and business associations. 

Stakeholders can be classified as: 

• Primary stakeholders:  Individuals, groups or local communities that may be affected by the 

project, positively or negatively, and directly or indirectly”… (especially)…”those who are 

directly affected, including those who are disadvantaged or vulnerable’; and 

• Secondary stakeholders:  Broader stakeholders who may be able to influence the outcome of 

the project because of their knowledge about the affected communities or political influence 

over them. 

The steps of the different stakeholder engagement are presented as follows: 

1. Identify those stakeholders directly and indirectly affected by the project. 

2. Identify those whose “interests” determine them as stakeholders. 

3. Be strategic and prioritize 

4. Refer to the past stakeholder information and consultation 

5. Engage with stakeholders in their own communities 

6. Work with representative and accountable NGOs and community-based organizations 

7. Recognize employees as a good channel of communication 

Following IFC PS1 and OPIC Environmental and Social Policy Statement, Tahrir Petrochemicals 

initiated the stakeholders’ engagement process at the early stage of the proposed project. The first 

step of the stakeholders’ engagement illustrated above is to identify the stakeholders.  
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The following categories of stakeholders were identified through desk-based research and past 

WorleyParsons experience in stakeholder information and consultation in Ain Sokhna area: 

• Authorities: Elected and appointed authorities at the national, regional and local level; 

• Local residents: Local communities, project affected people (PAP), vulnerable subgroups 

(e.g. disabled people, ethnic minorities, elders, women, and children); 

• Local businesses: people with interest of fish  (fishermen) or other professional occupations, 

local business establishments and associations; 

• Non-governmental organisations (NGOs): International, national and local non-

governmental organisations (NGOs), particularly those with an interest in environmental and 

social issues within the study area; 

• Other interested groups: Chambers of commerce, media, educational institutions, religious 

institutions, etc.; and 

• Other companies: Other companies in the vicinity of the proposed Complex. 

Table  10-1 contains a provisional list of stakeholders as described above along with their 

classification (i.e. Primary or Secondary). 

Table  10-1 Stakeholder List and their Classification 

Stakeholder Classification 

Suez Governorate Primary 

Sokhna 1 (McDermott) Port Authority Primary 

Local residents of Suez community Primary 

Industrial Development Authority (IDA) Primary 

Ain Sokhna/Suez employees Primary 

Bedouin Communities Primary 

Tourism business in Suez Governorate Primary 

Other facilities in the area Primary 

Ataka Fishermen Primary 

Labour unions in Suez Governorate Primary 

The Red Sea Ports Authority  Primary  

EEAA/RBO Secondary 

NGOs Secondary 

Ministry of Water Resources and Irrigation Secondary 

Shore Protection Authority Secondary 

Ataka District Authority Secondary 

Health Department – Suez Governorate Secondary 

Security forces Secondary 
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Stakeholder Classification 

Local Universities Secondary 

Department of Social Security Affairs Secondary 

Ministry of Health Secondary 

Media Secondary 

In order to efficiently engage the different stakeholders mentioned above, two techniques were 

utilized.  First, a socio-economic survey was conducted at the early stage of developing this ESIA 

report to gain better knowledge of the local community in Ain Sokhna, establishing socio-economic 

conditions baseline and familiarize Tahrir Petrochemicals with the expectations and concerns of the 

local community with respect to the proposed Complex. WorleyParsons field team had conducted 

those informal “one-to-one” meetings with the neighbourhood facilities and nearest residential area 

representatives. Project specific forms/questionnaires was developed and used in the meetings to 

assess stakeholders’ attitudes and expectations from the proposed expansion project. 

Second and at a later stage, a public hearing (hearing session) was held at the premises of Suez 

Governorate in order to familiarize the official authorities and other local community representatives 

with the project and present the main findings of the baseline preliminary assessment as well as give 

the audience the adequate venue to express their concerns and expectations related to the proposed 

Complex. Hand-out and presentation materials needed during the process were presented in Arabic 

language. The public hearing has provided the field for stakeholders to discuss the proposed project 

and voice their concerns. 

It is worth mentioning that the main targeted group during the socio-economic survey was the Primary 

stakeholders; whereas, the First Public Hearing provided an efficient mean of engagement and 

interaction with both Primary and Secondary stakeholders (e.g. governmental officials and NGOs). 

More details on the two techniques are presented in the below sections.  

10.2 Socio-Economic Survey 

There are different tools to implement the communication process between the developer and the 

local community which includes structured, semi-structured and open interviews. Means of obtaining 

a participant’s input also varies which includes recording, taking notes and questionnaire answering. 

Questionnaires are found to be a friendly, reliable and flexible assessment tool. A socio-economic 

survey was conducted using semi-structured interviews in Ain Sokhna area in May 2013 during which 

WorleyParsons team of experts used questionnaires as a communication tool with the local 

community in Ain Sokhna area.  

The utilized questionnaire combines the requirements of the WB-EP and IFC-PS and comprises of 

three parts as seen in Figure  10-1. Part one describes the participant’s profile and the characteristics 

of the residency area from the participant’s perspective. Part two deals with the proposed project and 

sought the participant’s input regarding their attitudes towards the project and their expectations. In 
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part three, each participant provides inputs under his/her professional area through an open 

discussion. 

During the survey, the baseline information of the study area is updated and information about the 

social and the economic profile, culture and archaeological profile and economic activities in the study 

area is collected. The Questionnaire is available in Appendix 9. 

  

Inputs related to professional areas.  

Participants’ profile  

Characteristics of the residency area 

Attitudes towards the Project 

Expectations from the Project 

PART ONE 

PART TWO 

PART THREE 

Structured Interviews 

Structured/Semi -

structured Interviews 

Open Discussions 

 

Figure  10-1 Parts of the Questionnaire 

In this process, representatives of the local community (referred to as participants) were invited for 

interviews (Figure  10-2).  These participants were selected in order to represent as many Primary 

stakeholders groups mentioned in Table  10-1 as possible. A questionnaire was used as a major 

assessment tool during the socio-economic survey interviews in the field.  Prior to answering the 

questionnaire, participants were introduced to the proposed project and the objective behind the 

socio-economic survey process. 
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Figure  10-2 Socio-Economic Survey at Ai Sokhna Area 

10.2.1 Findings of  the Socio-Economic Survey  

The findings of this survey present an indication of the general concerns of the local community as 

well as their expectations towards the proposed project. Nevertheless, statistical inferences and 

generalisation of findings cannot be achieved since it was not feasible to conduct a formal sampling 

technique.  

Participants were representatives of different sectors in the study area.  During this socio-economic 

survey process, participants were asked to provide their profile information including name, education 

level, working place, type of work, institution major activity and community of residency. Detailed list 

of participants and their relevant information is presented in Appendix 10. Then, participants were 

asked to describe the characteristics of major services in their community (education, health, housing, 

employment, utilities and infrastructure).  Figure  10-3 provides a summary of the participants’ inputs.   
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Figure  10-3 Characteristics of Major Services in Participants’ Community  

Following this, the participants were asked to describe their attitudes toward project’s effects on 

occupational health and safety (OHS), fire, life safety, pollution and waste, daily living and movement 

patterns, employment, noise, infrastructure and landscape. 

It was observed that the majority of the participants thought that the project has no effect on the fire 

and life safety; with percentages of 71 and 63; respectively. On the other hand, the results showed 

some concerns with respect to OHS and pollution and waste as illustrated in Figure  10-4 . 
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Figure  10-4 Participants’ Attitudes towards the Proposed Project Health, Safety and 

Environment (HSE) 

As for the participants’ attitudes towards the project in terms of people and community related issues 

(Figure  10-5), it was observed that the majority of the participants (92%) believed that the proposed 

project would have a positive effect on employment; whereas, the rest of participants thought that the 

project would have no effect in terms of employment. Similar trend was recorded for landscape but 

with lower percentage (79%).  

As for the noise, although most of the participants (71%) thought that the project would have no 

effect; nonetheless, the rest of participants thought that the project would have negative effect. On the 

other hand, the majority of the participants (58%) thought that the project would have no effect on 

daily living while the rest of the sample thought that it would have a positive effect. 

As for the infrastructure, it was clear that the participants’ attitudes varied significantly. The highest 

percentage was recorded for positive effect (46%) followed by no effect (33%) and finally negative 

effect (21%). 

In general and although  most of participants’ attitudes were in general moderate toward project’s 

effects, they claimed that project could be of great threat if there will not be strong safety and 

environmental protection systems in place.  
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Figure  10-5 Participants’ Attitudes towards the Proposed Project (People and Community) 

Then, the participants’ expectations from the project including social, economic and environmental 

expectations are provided in Figure  10-6. 

4%
0%

13%

75%
96%

100%

13%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Social Expectations Economic Expectations Environmental Expectations

Positive Effects

Negative Effects

No Effects

 

Figure  10-6 Participants Expectations from the Project 
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It was obvious that expectations from the project were mostly positive regarding social and economic 

aspects with percentages of 96 and 100, respectively. It is worth mentioning that all the participants 

expected that the project would represent a great opportunity to the country and national economy. In 

addition, they expected that project should positively contribute in enhancing standard of living 

through the employment of resident people.  

On the other hand and in terms of environmental expectations, the majority of the participants (75%) 

had a negative impression regarding similar industrial projects in general. The participants’ main 

concern was that industrial projects could be of great threat to the environment and their health if 

safety and environmental protection systems are not in place. 

In general, it can be concluded that this survey provided a communication mean with stakeholders 

and showed that people’s attitude towards the project was generally good, and expectations from the 

project were mostly positive. 

10.3 First Public Hearing  

The first public hearing session was held on 26 June 2014 at Suez governorate premises in the 

presence of H.E. Suez Governor as well as Suez local community representatives who are members 

of the Higher Environmental Committee established in Suez Governorate. The hearing was attended 

by attendees/representatives from different agencies, authorities, and companies including, but not 

limited to, Suez Governorate officials, Suez University, Red Sea Ports Authority, EEAA/RBO, 

individual consultants, local industrialists, political parties, local newspaper representative and NGOs. 

Some of these attendees represent Primary stakeholders such as Suez Governorate; whereas, 

others represent Secondary stakeholders such as Suez University. Detailed attendees list is 

presented in Appendix 11 along with the Minutes of Meeting of the First Public Hearing.  

The ESIA Study Manager (WorleyParsons representative), introduced the objectives of the public 

hearing, which is one of the main requirements for conducting an ESIA study for similar projects as 

per the EEAA Guidelines, followed by a detailed description of the project.  The presentation included 

a description of the project components, production capacities, project location and the location of 

offsite and storage facilities as well as pipelines routes.  Also, the description of the production 

process was presented by Tahrir Petrochemicals representatives.  A detailed description of the raw 

materials, fuel, energy, and water use was provided as well as wastewater treatment system to be 

utilized for the proposed Complex. The main raw material (Naphtha) and the different products 

transportation methods were presented. WorleyParsons representative then presented the findings of 

the preliminary baseline assessment based on the previously conducted field assessment in Ain 

Sokhna area for air, noise and marine quality. Following this, the future activities were presented such 

as the impacts assessment, mitigation measure, environmental management and monitoring plans, 

alternatives and modelling (e.g. air dispersion, noise propagation and intake and outfall models) as 

well as additional baseline assessment surveys such as ecological survey and ambient air and noise 

measurement campaigns.   
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10.3.1 Open Discussion  

Following the presentation, an open discussion was held to discuss the attendees’ feedback as well 

as to address their concerns. The following sections shall summarize the points that have been 

addressed during the open discussion. 

PROJECT LOCATION AND MARINE TERMINAL  

A question was asked about the project location and the owner of the proposed project area and 

whether the project area is already dedicated to the proposed project and if the coordinates of the 

project area are well defined. It was confirmed that the project area is owned by the General Authority 

for Economic Zones North-West Gulf of Suez and dedicated to the proposed project with well-defined 

coordinates. The Marine Terminal (McDermott) will be used by Tahrir Petrochemicals upon an 

agreement with the Red Sea Ports Authority. In addition, the back area of the Marine Terminal will be 

used upon on agreement with Suez Governorate. 

Project contracts and agreements are presented in Appendix 1. More details on the proposed 

Complex area are presented in Section  1, Section  3.2and Section  3.4.  

PROJECT OBJECTIVES  

A question was asked by Suez University representative about the aim of the project and whether the 

project is included in the national plan for developing the area (Suez Canal corridor) or not. Moreover, 

the possibility of using the university in supervising the implementation of the environmental 

requirements during the project phases was raised. It has been confirmed that the main objectives of 

the proposed project is to establish new industries in Egypt, to cover the internal need/demand and 

export the products as well as attracting foreign investments into Egypt. The proposed project, 

although not included in the national plan, is one of the investment projects to be located within the 

Economic Zone North-West Gulf of Suez. The Suez University can play an advisory role during the all 

project phases.   

The process description is presented in Section  3.6 with details of the different products capacities, 

properties and potential uses (Section  3.6.4). 

THE ECONOMIC RETURN OF THE PROJECT  

What is the economic return of the project for the Suez Governorate? In additional to what was 

addressed previously regarding the project aim, the economic return of this project for Suez 

governorate will also provide direct and indirect employment opportunities together with additional the 

investment opportunities which will mainly depend on community participation in Suez governorate.      

More details on the potential investment increase and employment are presented in Section  5.1. 
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DES ALINATION PLANT  

A question was asked about the proposed Complex dedicated area at the Sokhna 1 (McDermott) port 

and whether it is enough for constructing the desalination plant. It was confirmed that dedicated area 

is sufficient for the desalination plant.  More details on the proposed Complex area are presented in 

Section  3.3; furthermore, the layout of the Sokhna 1 (McDermott) port is also presented in Figure  3-5.  

P IPELINE ROUTE  

Two questions were asked during the open discussion regarding the route of the pipeline from the 

Main Plant area to the marine terminal and responsible authority for reviewing and approving the 

specifications and standards of the pipeline. Furthermore, another question was asked about the 

techniques and precautionary measures for installation of the pipeline.  

It was confirmed that, the pipeline will be designed by an international design company according to 

the best national and international design codes. In addition, Tahrir Petrochemicals will follow the 

applied procedures for renting or usufructing for the route of the pipeline. 

Details on the pipelines routes are presented in the overall layout presented in Figure  3-2; whereas, 

more details on the Naphtha feed pipeline are presented in Section  3.7.8. 

CUMULATIVE IMPACT ASSESSMENT  

A question was asked about whether there would be studies conducted to assess the cumulative 

impact of the proposed project on the existing environment. WorleyParsons representative explained 

that, at this stage of ESIA development, all results that have been presented in this hearing session 

represent the environmental baseline for the project area which will be overlayed with the results of 

the different models to predict the cumulative impact of the project on the surrounding environment 

and existing receptors.  

Detailed Intake and Outfall Model (Appendix 2) Air Model (Appendix 3) and Noise Model (Appendix 4) 

are presented as part of the present ESIA. 

RAW MATERIALS SUPPLY  

A question was asked about the future coordination between the project and industrial factories 

located in Suez governorate and the possible use of the locally produced Naphtha and raw materials 

instead of importing raw materials or exporting the products option presented in the Public Hearing. It 

was confirmed that the local market, depending on availability, will be given a high priority for both 

supplying the raw material and selling the different products. 

More details on the Naphtha transport and consumption are presented in Section  3.7.8and 

Section  3.6.3, respectively; furthermore, more details on the different uses of the products are 

presented in Section  3.6.4. 
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WATER,  ELECTRICITY AND WASTES  

A question was asked about the sources of water and electricity as well as the final disposal method 

of the industrial and domestic wastewater during the operation phase of the project whether the 

treated wastewater will comply with both national environmental standards and the Suez governorate 

requirements. The reply to these questions was as follows: 

• The required electricity for the project will be “self-generated” by establishing the project own 

power generation station    

• The seawater will be desalinated and used in drinking and process activities; 

• Zero Discharge System will be implemented; 

• Evaporation ponds will be used for both industrial and domestic wastewater as part of the  

treatment system; and 

• Re-use of treated wastewater effluent in irrigation option will be considered. 

More details on the water, wastewater treatment systems are presented in Section  3.7.1and 

Section  3.7.7, respectively of this report. 

Another question was asked about Tahrir Petrochemicals possible plans for carbon dioxides 

capturing. It was stated that Tahrir Petrochemicals would study and consider CO2 Capturing Initiative 

implemented by other facilities in the Ain Sokhna area. 

Suez Governorate Representative asked whether Tahrir Petrochemicals will connect its power 

generation station to the national electricity network/grid or not. Tahrir Petrochemicals confirmed that 

they will coordinate/communicate with the electricity national network regarding possible connectivity 

of its power generation station with the national electricity network/grid.  

More details on the power generation system is presented in Section  3.6.3and Section  3.7.6. 

STORAGE TANKS  

A question was asked about the possibility for relocating the storage tanks to be within the boundaries 

of the project instead of its proposed location at the marine terminal area. Tahrir Petrochemicals 

confirmed that the distance between the facility and the marine terminal is about 7.5 km and thus 

direct transfer of the raw material and final products between the facility and the marine terminal is not 

technically feasible. Moreover, all precautions will be considered during project development. 

More details on the storage tanks are presented in Table  3-20; furthermore, the marine terminal area 

details are presented in Section  3.4.4and Figure  3-5. A QRA report that took into account the 

proposed storage tanks area is also presented in Appendix 8. 

FLOOD R ISK ASSESSMENT  

A question was asked about possible plans to conduct a flood risk assessment for the proposed 

project area. A study has been conducted by WRI (Water Resources Institute) and flood protection 

structures were constructed in the region.  
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Also Suez Governor highlights that a flood study for the entire industrial area is currently in progress 

and they recommended that Tahrir Petrochemicals can be part of this on-going study.  

More details on the available flood risk related information for the proposed project area are 

presented in Section  4.3.4. 

EMPLOYMENT  

A question was asked if Tahrir Petrochemicals had a plan for employment during the different phases 

of the project. Tahrir Petrochemicals confirmed that, the priority for employment will be for local 

communities followed by the nearest areas.  

More details on the employment requirements during the construction and operations phases are 

presented in Section  3.5.2and Section  3.6.5, respectively. 

Some pictures from First Public Hearing are presented in Figure  10-7 

 

 

  

Figure  10-7  Some Pictures from First Public Hearing 
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CONCLUSION  

By the end of the public hearing session, H.E. Suez Governor and the Higher Environment 

Committee of Suez Governorate have approved to carry on conducting and finalizing the required 

studies and present their results to the Higher Environment Committee as civil community 

representatives during the second public hearing session. 

10.4 Second Public Hearing  

The second public hearing session was held on 20 November 2014 at Suez governorate premises in 

the presence of H.E. Suez Governor as well as Suez local community representatives who are 

members of the Higher Environmental Committee established in Suez Governorate. The hearing was 

attended by attendees/representatives from different agencies, authorities, and companies including, 

but not limited to, Suez Governorate officials, Suez University, Red Sea Ports Authority, EEAA/RBO, 

individual consultants, local industrialists, political parties, local newspaper representative and NGOs. 

Some of these attendees represent primary stakeholders such as Suez Governorate; whereas, others 

represent secondary stakeholders such as local newspaper representatives. List of attendees is 

presented in Appendix xx along with the Minutes of Meeting of the Second Public Hearing session.  

The Suez Governor opened the public hearing session by welcoming the committee members and 

attendants, stressing the willingness of the governorate to fully support investment and the 

importance of civil society participation in the project The governor has then introduced Tahrir 

Petrochemicals representative and gave him the floor to present the objectives and phases of the 

project. 

Tahrir Petrochemicals representative has presented the importance of the proposed project, the 

overall objectives of the public hearing, and gave the following summary about the Tahrir 

Petrochemical Complex: - 

• The economic importance of the project 

The project is one of the largest six petrochemical projects in the region with a total investment of 

approximately 7 billion USD, where  the foreign direct investment in this project is representing about 

85% of the total investment. The participation of foreign banks and foreign investors in this project 

gives a positive image for the investment in the petrochemical industry sector in Egypt; furthermore, it 

indicates the stability of the Egyptian economy. 

• General information about the project 

The project will indirectly employ 25,000 employees and 2,500 as direct employees during the 

construction phase. Tahrir Petrochemicals representative indicated that 35 to 40% from the labour 

force would be from Suez Governorate. The project will use about 4 million tons per year of the 

Naphtha as the main raw material. The total expected revenue is about 3 billion USD per annum, 

which will increase the national income by 25%. The construction of the project will take 

approximately three years (Section  3.2).   
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The project will achieve self-sufficiency in fuel, electricity and water, by the establishment of power 

generation plant and seawater desalination plant. It is worth mentioning that the Main Plant will follow 

liquid zero discharge policy as the different liquid wastes will be recycled and reused after appropriate 

treatment. 

10.4.1 The main presentation 

The ESIA Study Manager (WorleyParsons representative), introduced the objectives of the public 

hearing, which is one of the main requirements for conducting an ESIA study for similar projects as 

per the EEAA Guidelines. Following this, WorleyParsons representative presented the findings of the 

first public hearing. A detailed description of the project components, schedule, production processes, 

resource usage and final products was presented. The project description also covered the 

wastewater treatment and solid wastes management systems as well.  

Following this, a summary of the ESIA study was provided which included the objectives, 

methodology, legal framework, baseline assessment findings and results as well as the different 

alternatives of the project. The findings of the environmental and social impact assessment as well as 

the results of the different mathematical models (e.g. air dispersion model and noise model) were 

presented. A summary of the mitigation measures, environmental and social management plan was 

also covered. The presentation was concluded by presenting the relevant recommendations, which 

included the application of the environmental monitoring plan during the different phases of the 

proposed project. 

10.4.2 Open Discussion  

Following the presentation, an open discussion was held to discuss the attendees’ feedback as well 

as to address their concerns. The following sections shall summarize the points that have been 

addressed during the open discussion. 

POWER PLANT ,  DES ALINATION PLANT AND FLOOD  

Mr. Abdel Hamid Kamal (Former Parliament Member) had raised the following clarifications: - 

• Is a separate EIA for the power plant will be required? 

• The impact of the effluent of the cooling water on the marine ecology;  

• An updated risk study for flood in the area will be required.    

Regarding the EIA for the power plant, the EEAA representative highlighted that the power plant will 

be included in the ESIA of the proposed Complex. 

As per the impact of the effluent of the cooling water, Tahrir Petrochemicals representative explained 

that the cooling water will be treated and quality of the treaded water will comply with the national and 

international guidelines for reuse in irrigation. Furthermore, a thermal dispersion model was 

conducted for both of intake and outfall and the results showed compliance with the relevant 

applicable national and international limits. 
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As for the risk flood assessment study, Tahrir Petrochemicals representative demonstrated that this 

study was already conducted by the ministry of irrigation and water resources. 

Furthermore and regarding the desalination plant, Red Sea Port Authority representative stated that 

based upon his experience in the area, the 500 m length (as required by EEAA) for the outfall is not 

sufficient. Furthermore, he mentioned that an adequate length of an outfall in the area that would 

insure proper dilution of the discharged brine would be around 1,100 to 1,300 m. Tahrir 

Petrochemicals representative stated that based on the thermal dispersion model conducted for the 

outfall pipeline of the project and the pipeline length will be greater than 1,300 m.   

The thermal dispersion model report is presented in Appendix 2 of this report. More details on the 

wastewater management are presented in Section  3.7.7. Furthermore, relevant information on flood 

risk assessment studies that were conducted in Ain Sokhna area is presented in Section  4.3.4of the 

present report. 

ABSENCES OF TOURIST VILLAGE REPRESENT ATIVES    

A question raised by the EEAA representative regarding the absence of the tourist village 

representatives in the hearing session. Tahrir Petrochemicals representative explained that a 

socioeconomic survey (one-to-one interviews) was conducted during the baseline assessment where 

local community including touristic villages’ representatives were interviewed.  Furthermore, the 

Governor stated that he is representing the tourist villages. 

Details on the socio-economic survey findings are presented in Section  10.2.1. List of socio-economic 

survey participants is presented in Appendix 11. 

CUMULATIVE IMPACT  

Nasr Company for Petroleum (local company in Suez governorate) representative inquired about the   

cumulative impact that was requested to be conducted as part of the ESIA study during the first public 

hearing. Tahrir Petrochemicals representative stated that the cumulative impacts have been already 

addressed in the ESIA study for the proposed Complex. 

Details on the cumulative environmental impacts are presented in Section  6.3of the present report. 

LABOUR FORCE  

Social Affairs Authority representative stated that Tahrir Petrochemicals should include the social care 

for worker in the ESIA study and give the priority for the local worker (from Suez Governorate).Tahrir 

Petrochemicals representative replied that  majority of the workers will be for the Suez. 

A full list of relevant social regulations is presented in Section  2.1.2: Social and Labour regulatory 

considerations of the present report. 

INDUSTRIAL WASTES TO THE SE AWATER  

Newspaper reporter asked if there will be industrial wastewater discharge to the marine environment. 

Tahrir Petrochemicals representative replied that the company will apply Zero Liquid Discharge (ZLD) 
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concept to the marine environment for all the treated industrial wastewater except for the outfall of the 

desalination plant. 

More details on the wastewater management system are presented in Section  3.7.7of the present 

report. 

WATER QUALITY PARAMETERS  

Al Nasr Company for Fertilizers representative asked about the water quality parameters, as they 

were not mentioned explicitly during the presentation, unlike air pollutant parameters. WorleyParsons 

representative stated that what is presented during the public hearing is a summary of the results; 

however, the detailed analysis and results are presented in the ESIA study. 

Seawater and groundwater quality baseline assessment results are presented in Section  4.5.2 and 

Section  4.4, respectively of this report. 

F IRE PL AN AND SPILL  

Secretary of Ataqa District representative commented that the fire and spill plan were not covered in 

the public hearing presentation not handouts. Tahrir Petrochemicals representative confirmed that the 

fire and spill plans are covered in detailed in the ESIA study.    

The QRA report, that  included fire and explosions risks is presented in Appendix 8 of this report. 

Mitigation measures to be implemented during non-routine events (e.g. fire and spills) are presented 

in Section  7.3; furthermore, management commitments for the residual impacts resulting from non-

routine events are presented in Section 9.3.3.  

LANDFILL  

Suez Governorate representative mentioned that an additional landfill would be required for the 

industrial area within the governorate for both of solid and hazardous. Tahrir Petrochemicals 

representative stated that the company is willing to support the governorate in this project. Following 

that, Suez Governor stated that the proposed Complex will be useful for developing the industrial area 

in the governorate. 

Details on the available solid waste management infrastructure are presented in Section  4.8.5. 

DECISION  

By the end of the second public hearing, members of the Environment Committee of Suez 

Governorate agreed upon approving the proposed project and H.E. Suez Governor accordingly 

announced the approval of the project as long as that the concerns raised during the open discussion 

are addressed and the EIA study once finalized could be submitted to the CAA. 

Some pictures from second Public Hearing are presented in Figure  10-7 
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Figure  10-8  Some Pictures from Second Public Hearing 

10.5 Grievance Mechanism Framework 

A grievance mechanism shall provide a formal and ongoing avenue for stakeholders to engage with 

Tahrir Petrochemicals, whilst the monitoring of grievances provides signals of any escalating conflicts 

or disputes. In general, identifying and responding to grievances supports the development of positive 

relationships between the project proponent and the communities, and other stakeholders.  

The present section of the report outlines a framework for the grievance mechanism to be developed 

in details by the early start of the project. Figure  10-9 presents the basic design elements of the 

grievance mechanism. Furthermore, to ensure that the grievance mechanism is accepted within the 

affected communities, principles shown in Table  10-2 shall be followed. 
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Table  10-2 Grievance Mechanism Principles 

Principle 1. Proportionality:  

 

Scaled to risk and adverse impact on affected communities 

Principle 2. Cultural 

Appropriateness:  

Designed to take into account culturally appropriate ways of 

handling community concerns 

Principle 3. Accessibility:  

 

A clear and understandable mechanism that is accessible to all 

segments of the affected communities at no cost 

Principle 4. Transparency 

and Accountability to All 

Stakeholders 

The affected community: 1) know who in the organization is 

responsible for handling complaints and communicating outcomes, 

and who is in charge of the mechanism oversight; 2) have input 

into its development; 3) possess sufficient information on how to 

access it; and 4) have power to ensure that the process is adhered 

to by those directly responsible for managing it. 

Principle 5. Appropriate 

Protection:  

A mechanism that prevents retribution and does not impede 

access to other remedies 

Source: IFC Good Practice Note Addressing Grievances from Project-Affected Communities, 2009 

The five process steps described below define the generic process of grievance mechanism to be 

followed, from publicizing the grievance mechanism to monitoring and evaluating its effectiveness as 

per IFC Good Practice Note Addressing Grievances from Project-Affected Communities, released in 

2009. 

Step 1: Publicizing Grievance Management Procedures 

In general, publicizing a company grievance mechanism should be in line with cultural characteristics. 

The information to be publicized shall include the following: 

• Where, when, and how community members can file complaints; 

• Who is responsible for receiving and responding to complaints, and any external parties that 

can take complaints from communities; and  

• What sort of response complainants can expect from the company, including timing of 

response. 
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Figure  10-9 Grievance Mechanism Basic Design Elements  

Step 2: Receiving and Keeping Track of Grievances 

Once communities are aware of the mechanism and access it to raise grievances, Tahrir 

Petrochemicals will need to process them. Processing includes: 1) collecting grievances; 2) recording 

grievances as they come in; 3) registering them in a central place; and 4) tracking them throughout 

the processing cycle to reflect their status and important details. 
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Step 3: Reviewing and Investigating Grievances 

All complaints will be handled as promptly as possible, depending on the nature and complexity of the 

matter.  The dedicated department/person responsible for grievance handling will organize the 

process to validate the complaint’s legitimacy and arrange for investigation of details. Depending on 

the circumstances of the complaint, various units or departments may need to get involved, including 

senior management. Figure  10-10 shows complaints/grievance reviewing and investigation 

procedures to be followed. 

 

Figure  10-10 Complaints Reviewing and Investigating Procedures 

Source: IFC Good Practice Note Addressing Grievances from Project-Affected Communities, 2009 
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Step 4: Developing Resolution Options and Preparing a Response 

Once the grievance is well-investigated, resolution options can be developed taking into consideration 

community preferences, project policy, past experience, current issues, and potential outcomes.  

Step 5: Monitoring, Reporting, and Evaluating a Grievance Mechanism 

Monitoring shall help Tahrir Petrochemicals to identify common or recurrent claims that may require 

structural solutions or a policy change, and it enables Tahrir Petrochemicals to capture any lessons 

learned in addressing grievances. In addition, monitoring and reporting create a base level of 

information that can be used by Tahrir Petrochemicals to report back to communities. Both internal 

and external (third-party) monitoring shall be conducted. 
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Appendix 1: Project Contracts and Agreements 
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Appendix 2: Intake and Outfall Model 



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Appendix III 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix 3: Air Dispersion Model 
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Appendix 4: Noise Model 
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Appendix 5: Air Results Laboratory Report 
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Appendix 6: Groundwater Analysis Laboratory Report 
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Appendix 7: Sea Sediments Analysis Laboratory Report 
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Appendix 8: Quantitative Risk Assessment (QRA) Study 
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Appendix 9: Tahrir Petrochemicals Policies Framework 
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Appendix 10: Socio-Economic Survey Questionnaire 
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Appendix11: Socio-Economic Survey Participants’ List 
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Appendix12: Public Hearing Sessions Minutes of Meeting 
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Appendix13: Approved Software List 

 

 

 

 

 

 

 

 

 

 


