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Executive Summary 


WSP Environment and Energy (WSP) were commissioned by Marubeni Corporation, on behalf of a Consortium 


comprising Marubeni Corporation, JGC Corporation and Aljomaih Holding Company to complete an 


Environment and Social Impact Assessment (ESIA) for the proposed Hawiyah co-generation plant (HGP) within 


the Kingdom of Saudi Arabia (KSA). The development of this Project is in response to the objective of Saudi 


Aramco to double its current total power generation capacity within Saudi Arabia from 2 gigawatts to 4 gigawatts 


by 2015. 


The Project will be a co-generation plant with a steam and power capacity of 63 - 76 kg/s and 130 – 160 MW 


respectively. Enough space will be provided in the plant for the installation of two units including gas turbine 


(GT) and two heat recovery steam generators (HRSGs) along with necessary auxiliary equipment and services. 


This report is primarily concerned with the identification and assessment of the social and environmental 


impacts associated with the HGP. However, in addition, it considers the cumulative impacts associated with the 


existing Saudi Aramco gas processing facility which is currently in operation. Where significant social and 


environmental effects have been identified, appropriate mitigation measures have been developed for 


implementation during both the construction and operational phases.  


The key findings and conclusions of the ESIA are provided in the sections below: 


AIR QUALITY 


An assessment of the impact of the Project on local air quality during both construction and operation has been 


undertaken with regard to IFC Guidelines. Air dispersion modelling included two stacks cumulatively with 


existing Hawiyah sources. Due to a lack of PM monitored data in the Hawiyah area, background concentrations 


could not be considered. 


The Project is not predicted to give rise to any exceedances of the relevant KSA air quality standards around 


the Project Site boundary. 


The proposed co-generation plant is in compliance with the PME ambient air quality standards for NO2 and CO 


including the impacts from existing Hawiyah background sources and monitoring background concentrations. 


For PM10, the peak predicted impacts from the plant and the existing sources are a small fraction of the 


standards. As Exponent
1
 states the ‘conclusion of the analysis is that the introduction of the new IPP facility as 


planned will be in compliance with the ambient air quality standards’. 


NOISE & VIBRATION 


An assessment of the potential noise and vibration effects of the Project during both construction and operation 


has been undertaken on the basis of noise levels measured at the project site and a noise modelling exercise.  


                                                      


1
 Exponent Atmospheric Sciences (June 2013): Air Dispersion Modelling for an Independent Power Project at the Hawiyah Gas Plant, Saudi 


Arabia (p.2) 
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During both construction and operation, noise levels generated will comply with legal standards and will not 


result in any significant impacts given a lack of sensitive receptors within the local area, which is completely 


dominated by the existing Saudi Aramco gas processing facility.  


Therefore specific noise mitigation measures will not be required. Nevertheless, as part of best practise a series 


of measures have been developed for implementation during the construction phase to control noise. During the 


operational phase it is important that pre-commissioning testing is undertaken in accordance with Saudi Aramco 


requirements together with noise monitoring to ensure that operational worker noise exposure is not harmful to 


health. 


WASTE MANAGEMENT 


An assessment of waste management impacts has been undertaken which considers the waste management 


regime within Saudi Arabia and required by Saudi Aramco. 


Appropriate control measures for waste storage, handling and transport during the construction and operational 


phases have been provided following a consideration of waste management requirements and facilities in Saudi 


Arabia. 


Overall, it is considered that the Project would be able to limit pressures on the existing waste management 


infrastructure in the surrounding region and reduce the potential for contamination occurring by following good 


practices, which should be implemented through a site specific Construction and Operational Environmental 


Management Plan. 


SOILS, GROUNDWATER, GEOLOGY & CONTAMINATION 


An assessment has been undertaken which has utilised geotechnical information supplied by Saudi Aramco 


combined with a site walkover. 


The site walkover undertaken on June 13
th
 2013 has confirmed that there are no signs of soil contamination 


within the project site. However, recommendations are set out detailing that Saudi Aramco will undertake geo-


environmental investigations at the project site, with further investigations to be undertaken by the EPC 


Contractor if required. If any contamination is found to be present a remediation would need to be developed 


and implemented to ensure that the Project site is cleared of any contamination prior to commencement of 


construction. 


During the construction and operational phases of the Project there is a potential for workers to come into 


contact with contaminated land and hazardous or semi-hazardous wastes, as well as the potential for leaks and 


spills to impact the wider environment. Control measures have been developed to minimise the potential for 


these negative environmental impacts.  


WATER RESOURCES & WASTEWATER 


An assessment of water resources has been undertaken on the basis of information supplied by Marubeni, 


which has been placed within the context of the existing management regime.   
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During construction and operation, the potential exists for impacts to occur to the soils and groundwater and site 


workers as a result of the generation of different streams of waste water from the Project. However, the 


construction and operational impacts that have been identified are those that, with good onsite and offsite 


environmental management practices, can be relatively easily avoided or mitigated.  


The majority of effluents would be discharged to Saudi Aramco for treatment within their existing facilities during 


both construction and operation. Some waste streams would however need to be removed by appropriately 


licensed contractors for disposal and treatment and licensed facilities. 


A storm water management system will need to be developed for both the construction and operational phases 


to ensure that storm water is appropriately managed and would not result in the mobilisation of contaminants to 


the wider environment.  


TERRESTRIAL ECOLOGY 


The existing terrestrial ecology of the Project site has been assessed in addition to the potential impacts which 


may arise as a result of the Project.  


The Project site was found to be heavily disturbed with no natural habitat of ecological value remaining. As the 


Project site supports very low ecological value, comprising entirely of modified habitats the ecological impacts 


are predicted to be insignificant. Therefore, during construction and operation, no ecological mitigation 


measures will be required. 


SOCIO-ECONOMIC 


An assessment of the potential social effects of the Project has been undertaken. The assessment has 


highlighted that there will be no affected communities given the remoteness of the HGP facility. Therefore, it has 


not been necessary to undertake a programme of consultation with local communities. 


The key aspects highlighted relate to the health and safety and welfare of construction workers and the health 


and safety of operational staff. With the adoption of suitable control measures, including health and safety plans 


and in the case of construction workers measures to ensure their social wellbeing, it is predicted that the 


potential impacts will be reduced to acceptable levels. 


No significant impacts relating to air quality in relation to human health were identified by the assessment. 


It is generally thought that the development of the HGP will have a positive impact on the local economy, 


particularly in terms of local job creation.  In addition, it will be the responsibility of the EPC contractor and 


Operations and Maintenance Company to develop comprehensive Environmental Management Plans specific 


to the construction and operational phases of the HGP facility, respectively.    


CULTURAL, HERITAGE & ARCHAEOLOGY 


The assessment has identified that there are no sites of cultural or heritage significance in the local area. It is 


also considered that there is a low risk of buried archaeological remains. However, an archaeological watching 


brief is recommended during excavations and other site preparation works. Should any potential artefacts 
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and/or resources be discovered at any time, all responsible parties will to ensure that works are curtailed 


immediately within that area and experts consulted.  


LANDSCAPE & VISUAL 


The Project site is located within an area of heavy industrial facilities, which in itself represents little or no visual 


amenity.  


As the site is within an Aramco-owned enclosed plants facility, no visual receptors have been identified and 


impacts during either construction or operational phases will present no impact. 


TRAFFIC & TRANSPORT  


A review of potential traffic impacts has been made and best practice mitigation measures presented. With a 


relatively low increase in traffic due to the construction and operation of the Project, combined with the existing 


capacity of Highway 75, the impacts of traffic and transportation are not considered to be significant. 


FRAMEWORK CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN 


A framework has been provided detailing the requirements for environmental management measures which will 


be implemented by the EPC Contractor prior to commencement of construction. The framework identifies 


pollution control and best practice measures that should be adopted during the construction phase of the Project 


in order to avoid, minimise, or offset likely impacts in the areas on and surrounding the Site that are attributable 


to the Project. 


FRAMEWORK OPERATION ENVIRONMENTAL MANAGEMENT PLAN 


A framework has been provided detailing the requirements for an OEMP which will be developed by the 


Operating Company prior to operation. The OEMP is a management tool used to ensure that undue or 


reasonably avoidable adverse risks of the operation of a project are prevented and that any positive effects are 


enhanced. The primary aim of the OEMP is to provide clear direction on the requirements of the operational 


management team in the conduct of the activities, where every requirement is measurable and enforceable, 


whilst any deviation can be identified and addressed swiftly. 


OVERALL CONCLUSIONS 


The potential for impacts resulting from both construction and operation have been assessed within this ESIA.  


A range of comprehensive mitigation and control measures in addition to recommendations are provided to 


facilitate the minimisation of social and environmental impacts through plant design.  


All issues identified during the development of the ESIA are considered to be secondary and can readily be 


controlled by the implementation of appropriate mitigation measures during both the construction and 


operational phases.  
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1 Introduction 


1.1 Background 


WSP Middle East (WSP) have been commissioned by Marubeni Corporation, on behalf of a Consortium 


comprising Marubeni Corporation, JGC Corporation and Aljomaih Holding Company to complete an 


Environment and Social Impact Assessment (ESIA) for the proposed Hawiyah Co-generation Plant (HGP) within 


the Kingdom of Saudi Arabia (KSA). The development of this Project is in response to the objective of Saudi 


Aramco to double its current total power generation capacity within Saudi Arabia from 2 gigawatts to 4 gigawatts 


by 2015. 


The HGP will be a co-generation plant with a steam and power capacity of 63 - 76 kg/s and 130 – 160 MW 


respectively. Enough space will be provided in the plant for the installation of two units including gas turbine 


(GT) and two heat recovery steam generators (HRSGs) along with necessary auxiliary equipment and services. 


This ESIA has been prepared for the HGP facility in order to determine the environmental and social impacts of 


the Project and the need for the implementation of mitigation measures during the construction and operational 


phases of the Project. The ESIA has been developed to ensure that the Project complies with the following: 


■ The ‘General Environmental Regulations’ (GER 2001/2006), the principal environmental legislation in Saudi 


Arabia, including any pertinent revised standards released by the PME in 2012; 


■ Relevant standards and guidelines adopted by the Export Import Bank of the United States (Ex-Im) 


including:  


 The Equator Principles;  


 The International Finance Corporation (IFC) Performance Standards (2012), General EHS Guidelines 


and Sector Specific EHS Guidelines; and  


 The requirements of relevant Export Credit Agencies, as set out within OECD Common Approaches 


(2012).  


1.2 Overview of the Project 


1.2.1 Project Description 


The Project is located in the Eastern Province of KSA, approximately 125km from the Arabian Gulf Coastline 


and 65km from the city of Al Hofuf as shown on Figure 1-1 below. The co-generation plant will comprise two 


General Electric (GE) 7EA gas turbine units, two Heat Recovery Steam Generators (HRSGs), two Totally 


Enclosed Water Air Cooled (TEWAC) generators of 88MW each, a Closed Circuit Cooling Water System 


(CCCW) and a compressed air system. The HGP area is adjacent to a Saudi Aramco gas processing facility 







 


 


 


   


 19 | 291  


   


and therefore a variety of Project facilities and elements will be shared including the gas and the steam supply 


provided by pipelines. 


 


Figure 1-1 Project Site location in Kingdom of Saudi Arabia 


1.2.2 Project Justification 


HGP will represent one of three proposed co-generation systems to be installed by Saudi Aramco, adjacent to 


the site boundary of an existing Saudi Aramco gas processing facility. The other two sites, located at Saudi 


Aramco’s Abqaiq and Ras Tanura sites are the subject of separate ESIAs prepared by WSP.  


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity to 


supply Saudi Aramco for onsite oil and gas treatment facilities. The design of the plants would ensure efficient 


production of these commodities at the lowest price possible. The plants would all be supplied by feed water 


and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence the co-


generation aspect will give an overall better use of the fuel. In the event of excess electricity being generated, 


this would be fed into the Saudi Electricity Company (SEC) grid system. 


  







 


 


Project number: 37442180 


Dated: 30/06/2013 
20 | 291 


1.3 Requirement for an Environmental and Social Impact Assessment 


The Project is considered to be a major project with the potential for significant environmental impacts to occur 


as a result of both construction and operation.  


It is understood that the Project is likely to receive financing support from Ex-Im. Therefore, in addition to 


compliance with KSA regulations and standards, the Project will also need to demonstrate compliance with 


additional International standards and guidelines, principally the International Finance Corporation (IFC) 


Performance Standards and Environmental Health and Safety Guidelines.  


The Project could potentially be considered as a ‘Category A’ project under the provisions of the Equator 


Principles, OECD Common Approaches and guidance issued by Ex-Im, which would therefore require the 


preparation of an ESIA for review and approval. Whilst at this stage this has not been confirmed, Marubeni have 


instructed WSP to prepare this ESIA in order to ensure that if an ESIA is required, that this would not 


compromise the Project programme with respect to achieving Financial Close.    


1.4 The Environmental and Social Impact Assessment 


1.4.1 Overview 


Although this ESIA is referred to as such throughout, the contents, structure and level of assessment are also 


consistent with the PME requirements for an EIA and is therefore considered to be compliant with both national 


and international requirements. 


The ESIA is has been comprehensively developed to ensure compliance with the following: 


■ Basis Law of 1992, commonly referred to as the ‘Constitution’ of Saudi Arabia; 


■ The General Environmental Regulations, 2001; 


■ The KSA Environmental Protection Standards, 2012; 


■ The requirements of parties providing financing support including: 


 Ex-Im Guidelines; 


 Organisation for Economic Cooperation and Development (OECD) Common Approaches; 


 International Finance Corporation Performance Standards, General Environmental Health and Safety 


Guidelines and Sector Specific Guidelines (Thermal Power, 2008); and  


 The Equator Principles. 
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1.4.2 Purpose of the Environmental and Social Impact Assessment 


The overarching purpose of the ESIA is to provide sufficient information to assist Saudi Aramco, in it’s role as 


the environmental regulator for this Project, and Ex-Im in the decision making process and to ensure 


compliance with all relevant regulations, standards, policies and guidance through a comprehensive description 


of the following: 


■ The existing environmental baseline; 


■ The likely environmental impacts and significance of such impacts; 


■ Assessment of compliance with national and international standards and guidelines; 


■ The requirement for mitigation and compensation measures; and 


■ The requirements for subsequent environmental management and monitoring to be implemented.  


1.4.3 Report Structure 


This section provides a summary of the contents of this ESIA document, on the basis of both national and 


international requirements. In this way the ESIA contents, structure and level of assessment are consistent with 


the PME requirements for an EIA and the requirements of Ex-Im Guidance, the OECD Common Approaches, 


IFC Guidance and the Equator Principles. 


Full details of the scope of works undertaken for each technical assessment are provided within the relevant 


technical chapters later in this document.  


The ESIA Report is structured as follows: 


■ Chapter 1 – Introduction  


■ Chapter 2 –   Project Locality 


■ Chapter 3 –  Environmental Legislation and Standards 


■ Chapter 4  –  Project Description 


■ Chapter 5  –  Impact Assessment Methodology 


■ Chapter 6 –  Air Quality 


■ Chapter 7  –  Noise & Vibration 


■ Chapter 8  –  Waste Management 


■ Chapter 9 –  Soils, Groundwater, Geology & Contamination 


■ Chapter 10 –  Water Resources & Wastewater 


■ Chapter 11 –  Terrestrial Ecology 


■ Chapter 12 –  Socio-Economic 


■ Chapter 13 – Cultural, Heritage & Archaeology 
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■ Chapter 14  –  Landscape & Visual 


■ Chapter 15 – Traffic & Transport 


■ Chapter 16 –  Impact Assessment & Analysis Summary 


■ Chapter 17  –  Framework Construction Environmental Management Plan 


■ Chapter 18 – Framework Operational Environmental Management Plan 


■ Chapter 19 – Conclusions & Recommendations 


 


Annex 1 – List of EA Preparers 


Annex 2 – References 


Annex 3 – Exponent Report ‘Air Dispersion Modeling for an independent Power Project at the Hawiyah Gas 


Plant, Saudi Arabia’ 


 


Chapter 2 - 4 provide a description of Project site, details of the legislative and policy framework and provide a 


detailed description of the Project, which has formed the basis for the assessment of environmental impacts.   


Chapter 5 provides the methodology for the assessment of impacts which has been undertaken in the following 


technical chapters.  


Chapter 6 - 15 then present the results of the impact assessment for each of the technical areas considered. 


Following the assessment of impacts, Chapter 16 provides a summary of all impacts identified as part of the 


assessment process, a summary of mitigation measures and the residual impacts which will result following the 


implementation of mitigation measures. 


All mitigation measures which have been identified as part of the technical assessments (Chapter 6 - 15) as 


being required in order to offset any potentially significant environmental effects are then set out in full in 


Chapter 17 and 18. Chapter 17 provides a framework for the development of a Construction Environmental 


Management Plan (CEMP) through the provision of appropriate environmental controls to be implemented 


during the construction phase of the Project. Chapter 18  provides a framework for the development of an 


Environmental Management System (EMS) once the Project becomes operational. 


Chapter 19 provides the conclusions and recommendations of the study. 
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1.5 Project Team 


The Project team comprised the following key managers, environmental and social science experts from WSP 


together with specialist sub-consultants. The key Project team members are shown in Table 1-1 below. 


 


Table 1-1 Project Team 


Name Responsibility Company Area of Expertise 


Simon Pickup Project Director WSP Middle East 
EIA/ ESIA/CEMP/Terrestrial 


Ecology 


Martin McLaughlin Project Manager WSP Middle East EIA/Contaminated Land 


Matthew Steadman 


Jones 


KSA Country 


Manager 
WSP Middle East EIA, Technical Support 


Anna Blackwell Specialist WSP Middle East EIA/Social 


Apolline Boudier Specialist WSP Middle East EIA 


Mark Scaife Specialist WSP Middle East Acoustics, Vibration & Noise 


Hassan Ktaech Specialist WSP Middle East Waste Management 


Exponent Air Modelling Exponent Air Quality 
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2 Project Locality 


2.1 Project Site Location 


2.1.1 Kingdom of Saudi Arabia 


With a total land area of 2,149,690 km
2
, the Kingdom of Saudi Arabia (KSA) occupies about three-quarters of 


the Arabian Peninsula. Seven countries border KSA as shown on Figure 2-1: Jordan and Iraq to the north, 


Kuwait to the northeast, Qatar, Bahrain and United Arab Emirates to the east, Oman to the southeast and 


Yemen to the south. The KSA coastlines (Red Sea to the west and Arabian Gulf to the east) extend over 2,640 


km. 


The Peninsula is a tilted plateau that slopes from the south-west towards the Arabian Gulf
2
. However, the 


country has a varied geography ranging from the south-western Asir region, which includes mountains as high 


as 3,000 metres and is known for having the most moderate climate in the country, to the harsh environment of 


the 647,500 km
2
 Rub Al-Khali or “Empty Quarter”; the world’s largest contiguous sand desert. Much of the 


country’s land mass consists of deserts and semi-deserts which are largely uninhabited. With the exception of 


the capital city Riyadh, population centres are predominantly on the eastern (e.g. Dammam) and western 


coasts (e.g. Jeddah) and at densely populated interior oases. The country supported a population of just under 


27 million in 2012 and the majority of the people live in the capital city Riyadh, which has an estimated 


population of 4.7 million
3
. 


KSA is an extremely hot and arid country with summer temperatures frequently exceeding 50°C. The average 


winter temperatures range from 8°C to 20°C but can drop to as low as 2°C on the high interior plateau. The 


climate of the region is dry with large seasonal and daily variations in temperature; rainfall is irregular with large 


variations between years. The country has limited freshwater resources and frequent sand and dust storms 


occur throughout the year.  


Administratively Saudi Arabia is divided into 13 provinces, which are further divided into 118 governorates. 


 


                                                      


2
 Vincent, P., 2008. Saudi Arabia: An Environmental Overview. Taylor & Francis ed. London: s.n. 


3
 CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: https://www.cia.gov/library/publications/the-world-


factbook/geos/sa.html#top [Accessed 28 04 2013]. 
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Figure 2-1 Kingdom of Saudi Arabia 


 


2.1.2 The Project Site Context and Features 


The HGP site is situated in a remote area within an existing Saudi Aramco gas processing facility and is located 


in the Eastern Province of KSA approximately 260km east of the city of Riyadh and 65km south west of the city 


of Al Hofuf within the Al-Ahsa Oasis area. The HGP site is located approximately 125km from the nearest 


coastline and so marine impacts have not been considered further in this report. 


The Eastern Province is the largest province of Saudi Arabia  and extends along the full length of the Arabian 


Gulf Coast and into the Rub’al Khali Desert. The capital of the Eastern Province is Dammam. The Eastern 


Province contains a significant portion of the country’s gas and oil fields, both on and off shore and therefore is 


selected as the base for Saudi Aramco, whose headquarters are located in Dhahran. 



http://en.wikipedia.org/wiki/Provinces_of_Saudi_Arabia

http://en.wikipedia.org/wiki/Saudi_Arabia
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The Project site context and location are shown in Figure 2-2 and Figure 2-3 below. The Project site area is 


approximately 93,000m
2
 and consists largely of disturbed graded earth, bisected by an internal asphalt road 


and sparse vegetation along the boundary. To the north, east and south of the site is the existing Saudi Aramco 


gas processing facility, with a Sulphur Handling Unit to the south of the site. To the west of the site is a largely 


graded area of sand. 


 


Figure 2-2 Project Site Context 
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Figure 2-3 Project Site Location 


2.2 Surrounding Areas 


The Project site is located within an existing Saudi Aramco gas processing facility. This was the first company 


plant to process non-associated gas which means that the gas is produced directly from gas reservoirs and not 


a secondary product of oil production. As specified within the Saudi Aramco website
4
, since 2009, the Plant has 


a process capacity of 2.4 billion standard cubic feet per day.  


No residential areas have been identified in the immediate vicinity of the Project site however there are a 


number of sensitive receptors that need to be considered as detailed below. 


Overall the landscape of the area is characterised as gently undulating desert interspersed with frequent and 


picturesque outcrops of rock, hamlets and towns, and roads and highways of varying breadth, as illustrated in 


Figure 2-4. 


                                                      


4
 Saudi Aramco, 2013. Hawiyah. [Online] Available at: http://www.saudiaramco.com [Accessed 30 04 2013].  
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Figure 2-4 Landscape area characterised as flat desert environment interspersed with rocky outcrops 


2.3 Key Sensitive Receptors 


On the basis of a review of existing information and studies at the HGP site, together with the results of the site 


visit undertaken by WSP on 13
th
 June 2013, a number of potential sensitive receptors have been identified, 


which could be affected as a result of the Project. 


These are considered to be the most sensitive receptors within the potential zone of influence of the Project 


and are therefore the core focus of the assessments undertaken within the ESIA technical chapters.  


These sensitive receptors, which could be affected as a result of the proposed HGP (both during the 


construction and operational phases), are described in Table 2-1 and their locations shown on Figure 2-5 


overleaf. The great majority are human receptors, which are sensitive given that the Project will result in 


impacts upon air quality and noise, in particular. 


Table 2-1 Description of Key Sensitive Receptors 


No. Name Description 


1 Local Airshed 
The local airshed particularly with respect to NOx, although SO2, and PM10 
would also be a consideration 


2 HGP Project site 
Saudi Aramco staff and other workers present within the Project site in relation 
to health and safety, noise and air quality 
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Figure 2-5 Location of Key Sensitive Receptors 


2.4 Other Sensitive Receptors 


In addition to the key sensitive receptors identified in Figure 2-5, other specific and more general sensitive 


receptors are also considered within the technical chapters including the following: 


■ Socio-economics at the local, regional and national scales; 


■ Contamination of ground and groundwater; 


■ Use of water resources and disposal of waste waters; 


■ Road systems and traffic in the wider area; 


■ Waste collection and disposal systems; 


■ Terrestrial ecology within the Project site; and 


■ Landscape and cultural heritage values. 
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3 Environmental Legislation and Standards 


3.1 Regulatory Environmental Framework in KSA 


3.1.1 Basis Law of 1992 


The Kingdom of Saudi Arabia (KSA) has a suite of laws that aim to protect the environment, fauna and flora 


from wilful damage or destruction. Several of these laws are embodied in the Basis Law of 1992, commonly 


referred to as the ‘Constitution’ of Saudi Arabia.  


Article 1 of the Basis Law defines “environment” as man’s surroundings including air, water, land and outer 


space together with all matter, fauna and flora, different forms of energy, physical systems and operations and 


human activities. ‘Environmental Protection’ is taken to mean the preservation of the environment and the 


prevention and curbing of environmental pollution and degradation. 


Article 2 defines the Law’s objectives as: 


■ Preserve, protect and ameliorate the environment and prevent pollution; 


■ Protect public hygiene against the dangers of activities deleterious to environment; 


■ Conserve, develop and rationalize the use of natural resources; 


■ Make environmental planning an integral part of comprehensive development planning in all industrial, 


agricultural and urban fields, etc.; and 


■ Enhance environmental awareness, instil a sense of individual and collective responsibility for 


environmental protection and improve and encourage national voluntary efforts in this respect. 


Article 2 also requires the Concerned Authority (PME) to undertake such tasks as may protect and prevent 


degradation of the environment, and in particular to: 


■ Review and assess the state of the environment, upgrade monitoring techniques and tools, collect 


information and conduct environmental studies; 


■ Document and publish environmental information; 


■ Prepare, issue, review, develop and interpret environmental protection standards, draft environmental laws 


relevant to its responsibilities; 


■ Ensure compliance by Public Authorities and individuals with environmental laws, standards and criteria, 


and take necessary measures to this end, in co-operation and co-ordination with the Competent and 


Licensing Authorities;  
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■ Monitor new developments in the domain of environment and environmental management on regional and 


international levels; and 


■ Promote environmental awareness on all levels. 


3.1.2 The General Environmental Regulations, 2001 


Regulation and protection of the environment in Saudi Arabia is controlled and operated under the jurisdiction 


of the PME. The regulatory requirements and enforcement regime for pollution control in the KSA is enacted 


through the General Environmental Regulations (GER, 2001). These regulations have placed specific 


requirements and duties on PME to apply environmental law across the whole Kingdom and develop a system 


of regulation and enforcement. The GER is subdivided into the following three sections:  


■ General Environmental Law; 


■ Rules for Implementation; and 


■ Environmental Protection Standards. 


Table 3-1 below provides a list of relevant environmental legislation in KSA. Further detail is provided in the 


following sections where required. 


Table 3-1 Relevant Content of the General Environmental Regulations 


Regulation Title Sub Title (if applicable) Regulator 


General Environmental Regulation 2001 The ‘Act’ in 24 Articles PME 


Rules for Implementation (General Envi-


ronmental Regulation) 2001 


The regulations in 22 Articles PME 


Environmental Protection Standards (Rules 


for Implementation) 2001 


Environmental standards for issue areas PME 


GER Art 3, 4 & 10, 11,  Duties and obliga-


tions  


Regarding the implementation of these 


regulations 


PME 


GER Art 5 Requirement for EIA - PME 


GER Art 6 Requirement for BAT - PME 


GER Art 7 Education and communication  - PME 


GER Art 8 Conservation of Natural Re-


sources 


- PME 


GER Art 9 Environmental Disaster Planning  - PME 


GER Art 12 Waste management and dis-


posal 


- PME/Municipalities 


GER Art 13 Prevention of pollution - PME 


GER Art 14 Hazardous waste management  - PME/Municipalities 







 


 


Project number: 37442180 


Dated: 30/06/2013 
32 | 291 


Regulation Title Sub Title (if applicable) Regulator 


GER Art 15 Implementation and timescales - PME 


GER Art 16 Project financing and 


development  


- PME 


GER Art 17, 18, 19, 20 Violations and 


penalties 


Includes grievances and appeals.  PME 


Doc 1409-01 GER Air quality 1982 Ambient air and source standards  PME 


Doc 1409-01 GER Water quality 1982 Ambient and discharge standards to 


environment and wastewater treatment 


works. 


PME 


Doc 1409-01 GER Appendix 2 1982 EIA regulations  PME 


Doc 1423-01 GER Appendix 4 1992 Waste management regulations PME 


3.1.3 Revised Environmental Protection Standards (2012) 


In 2012, PME issued a revised set of Environmental Protection Standards to replace those previously referred 


to within the GER (2001). These new standards are listed below and became effective as of 24
th
 March 2012. 


The results of this assessment have therefore been compared against the provisions set out within these 


updated set of legislative requirements, as follows: 


■ National Material Recovery and Recycling of Waste Guidance Document for KSA; 


■ Standard for Control of Emissions from Mobile Sources; 


■ General Environmental Standard for Noise; 


■ Standards for the Control of Emissions to Air from Stationary Sources;  


■ Protection of Major Accidents; 


■ National Storage and Material Reclamation Facilities – Design and Operation Standard for KSA; 


■ National Thermal Treatment and Incineration Design and Operation Standard for KSA; 


■ Waste Acceptance Criteria Standard for KSA; 


■ Waste Classification Standard for KSA; 


■ Drinking Water Quality; 


■ National Biological Treatment Design and Operations Standards for KSA; 


■ Waste RCC Standard for KSA; 
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■ National Waste Storage Standard for KSA; 


■ National Waste Training and Assessment of Technical Competence of Operators Standard for KSA; 


■ National Waste Transport Standard for KSA; 


■ National Landfill Design and Operations Standards for KSA; 


■ Wastewater Discharge Standards for KSA; 


■ National Best Practicable Environmental Option for Waste Disposal Guidance Note for KSA; 


■ Ambient Air Quality Standard; and 


■ National Ambient Water Quality Standard for KSA. 


These standards are detailed in full, where relevant, within the technical chapters of this ESIA. 


3.2 Environmental Impact Assessment 


3.2.1 KSA Requirements 


An EIA is required in KSA on the basis of the GER 2001 for specific projects. 


In accordance with the industrial and development project classification guide, Appendix No. 2.1 of the GER 


2001: “Guidelines for Classification of Industrial and Development Projects”, issued by PME, projects are 


classified into three categories taking into consideration their environmental impacts. For projects within the first 


and second categories, an initial environmental assessment report, in addition to the forms included within the 


regulations themselves, is usually sufficient although an EIA may potentially be required by the PME.   


Larger power plants, with capacities in excess of 30 MW, are classified as Category III projects. Projects falling 


within this category, in the absence of full mitigation, could be expected to have negative effects on human 


health and the environment and thus require a comprehensive EIA. 


Guidelines for compiling the EIA are stated in Appendix 2.4 of the GER 2001.  The regulations specify that the 


EIA should include, but not be limited, to: 


■ Justification and presentation of the Project; 


■ Description of the Project and its objectives; 


■ Baseline status of the surrounding environment including the following: 


 Air quality; 


 Soil and topography; 


 Oceanography; 
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 Surface and ground water; 


 Land environment (fauna/flora); 


 Marine environment (fauna/flora); 


 Land use of selected site and its surroundings; and 


 Land ownership (original owner). 


■ The GER 2001 further states that an EIA should include the following: 


 Identification of the general potential impacts of the Project and suggested alternatives; and 


 Identification and analysis of key effects of the Project on air quality, the marine and coastal 


environment, surface-and-groundwater, flora and fauna, land use and urban development, residential 


clusters and general scenic view. 


■ Assessment of significant impacts, which should: 


 Quantify and rate the significant impacts on natural resources; 


 Estimate the relative damage to the area and the extent of potential damage; 


 Estimate the lifespan of the facilities; 


 Study the possible mitigation of anticipated impacts; and 


 Provide a summary of the significant (residual) impacts after mitigation. 


3.2.2 Saudi Aramco Standards 


Saudi Aramco has developed Saudi Aramco Engineering Standards (SAESs). Requirements and procedures 


are detailed within the ‘Saudi Aramco Engineering Procedure (SAEP)’.  


In accordance with SAEP-13 – Project Environmental Impact Assessments (29
th
 July 2012)


5
, specific 


procedures are necessary for the development of an EIA according to the type of Project. The HGP Project is 


defined within this document as a ‘Capital Project’ as the estimated total project exceeds $2,000,000.  


Appendix C3 within SAEP-13 defines the minimum content required for a Category III project EIA. The 


regulations specify that the EIA should include, but not be limited, to: 


■ Executive Summary; 


■ Policy, Legal, and Administrative Framework; 


■ Project Description; 


                                                      


5
 Saudi Aramco, Engineering Procedure – Project Environmental Impact Assessments – SAEP-13, 29


th
 July 2012.  
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■ Baseline Data; 


■ Environmental and Social Impacts; 


■ Analysis of Alternatives; 


■ Waste Minimization Assessment; 


■ Assessment of Potential to Earn Certified Emission Reduction (CER) Credits; 


■ Mitigation Plan; 


■ Environmental Management and Training; 


■ Environmental Monitoring Plan; and 


■ Appendices: 


 List of EA Preparers – individuals and organizations; 


 References – written materials used in study preparation; and 


 Records of Meetings with Government Agencies.  


3.2.3 International Finance Corporation Performance Standards  


Given that the Project is likely to attract private sector finance, it is assumed that an EIA would need to assess 


the environmental impacts in accordance with the International Finance Corporation (IFC) Performance 


Standards. For projects located in non-OECD countries (as is the case for KSA), the EIA should refer to The 


IFC Performance Standards and IFC Environmental Health and Safety Guidelines, which provide general and 


sector specific guidance. 


All IFC projects or projects where IFC Performance Standards (updated 2012) are adhered to must meet with 


the following Performance Standards on Environmental and Social Sustainability: 


 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 Peoples; and 


 Performance Standard 8: Cultural Heritage. 
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In addition to meeting the requirements under the Performance Standards, projects must also comply with 


applicable national laws, including those laws implementing host country obligations under international law. 


The IFC has prepared a series of Environmental Health and Safety Guidelines, which provide general and 


sector specific guidance. These documents provide details of the required levels and considerations when 


undertaking an EIA for a project. The following has specifically been referred to as part of the preparation of this 


ESIA for the Project: 


 IFC General EHS Guidelines (2007); and 


 IFC EHS Guidelines for Thermal Power Plants (2008). 


3.2.4 Equator Principles 


In October 2002, the IFC convened a meeting of banks in London to discuss environmental and social issues in 


project finance.  It was decided to try to develop a banking industry framework for addressing environmental 


and social risks in project financing.  This led to the drafting of the Equator Principles. On June 4th, 2003, 10 


banks from seven countries signed up to the Equator Principles, a voluntary set of guidelines for assessing and 


managing environmental and social risks in project financing. To date, in excess of 60 financial institutions 


operating in more than 100 countries worldwide have adopted the Equator Principles. As a result, the Equator 


Principles have become the industry standard for addressing environmental and social issues. During March to 


May 2006, the Equator Principles Financial Institutions (EPFIs) engaged in a substantive review of the Equator 


Principles. The revised principles became effective from July 6th, 2006, although have recently been 


superceded by a third revision on 4
th
 June 2013. This revision is referred to as ‘Equator Principles III’ (EP III). 


EP III ensures a strengthened framework for both social and environmental aspects and will result in benefits 


for Equator Principles Financial Institutions e.g. improved transparency in reporting, and focus on emerging 


social and environmental concerns. The key changes to these revised principles relate to project related 


corporate loans and bridge loans. The revised EP III will not be mandatory for application to Projects until 


January 2014. 


The key points to note are as follows: 


■ The Equator Principles apply to all new project financing that has a total capital cost of $10 million or more 


across all industry sectors (the previous threshold was $50 million); 


■ For projects with potentially significant social and environmental impacts (Category A and B), the borrower 


must complete and disclose a Social and Environmental Assessment (EIA) (previously called an Environ-


mental and Social Impact Assessment). The EIA must now comprise a detailed assessment of social and 


environmental impacts including labour, health and safety; and 


■ In the context of the Project, the EIA report must address the relevant potential impacts and risks. 
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3.3 Export-Import Bank of the United States 


3.3.1 Overview 


It is likely that funding for the Project will be required from Ex-Im. In making its funding decisions, Ex-Im 


conducts screenings and reviews of environmental considerations to confirm that the requirements are duly 


satisfied. Ex-Im makes the utmost efforts to ensure that appropriate environmental and social considerations 


are undertaken, in accordance with the nature of the Project for which Ex-Im provides funding, as stated in the 


Guidelines, through such means as loan agreements.  


Ex-Im undertakes the following process to ensure that projects are environmentally and socially acceptable: 


a) classifies the Project into one of four categories, based upon environmental and social sensitivity, 


referred to as “screening”; 


b) conducts a review of environmental and social considerations when making a decision on funding, to 


confirm that the requirements are duly satisfied (referred to as “environmental review”); and 


c) conducts monitoring and follow-up after the decision has been made on funding (referred to as 


“monitoring”). 


Ex-Im ascertains whether a project complies with environmental laws and standards of the host national and 


local governments concerned, as well as whether it conforms to their environmental policies and plans. Ex-Im 


also ascertains whether a project meets the relevant aspects of World Bank Safeguard Policy regarding 


environmental and social considerations supplemented by the IFC Environmental Health and Safety (EHS) 


Guidelines. On the other hand, for private sector projects Ex-Im ascertains whether the Project meets the 


relevant aspects of IFC Performance Standards supplemented by the IFC EHS. Finally, for projects co-financed 


with Multilateral Development Banks in which the European Bank for Reconstruction and Development 


(EBRD), the African Development Bank, the Asian Development Bank or the Inter-American Development 


Bank are involved, Ex-Im Bank may apply the guidelines, in whole or in part, of the respective Multilateral 


Development Bank (MDB) to the Project in order to facilitate U.S. exporter participation in these projects.  In the 


case of conflict between the MDB guidelines and the applicable World Bank Group Guidelines, the more 


stringent guidelines will apply as determined by the E&E Division
6
. 


3.3.2 Ex-Im Project Categorisation 


A proposed project is classified as Category A if it is likely to have significant adverse impacts on the 


environment. The impact of Category A projects may affect an area broader than the sites or facilities subject to 


                                                      


6
 Ex-Im, n.d. General Bank Policies. International Environmental Guidelines. [Online]  Available at: 


http://www.exim.gov/generalbankpolicies/environment/ [Accessed 21 04 2013]. 
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physical construction. Category A, in principle, includes projects in sensitive sectors (i.e., sectors that are liable 


to cause adverse environmental impact) or with sensitive characteristics (i.e., characteristics that are liable to 


cause adverse environmental impact) and projects located in or near sensitive areas. An illustrative list of 


sensitive sectors, characteristics and areas is provided within the Guidelines. Within this list ‘thermal power 


station and other combustion installations with a heat output of 300 megawatts’ is included as Point 2.  


Hawiyah co-generation plant (HGP) will have a power capacity of 130 – 160 MW. Therefore, the Project is not 


likely to be categorised as ‘Category A’ and is more likely to be categorised as a ‘Category B’ project, with 


lower environmental impacts than Category A projects.  


Ex-Im Bank does not require submission of an EIA for Category B projects. Nevertheless, this ESIA has been 


prepared for the HGP in order to meet the requirements of Saudi Aramco and to demonstrate in full that the 


Project meets relevant host-country environmental guidelines and applicable international guidelines. 


3.3.3 Ex-Im EIA Requirements 


Borrowers and related parties must submit an EIA report (for Category A projects) and related documentation 


describing the environmental effects of the projects as well as the environmental effects of any associated 


operations that Ex-Im Bank may identify as being within the scope of its environmental review.  This information 


will enable Ex-Im Bank to evaluate the Project's level of compliance with host country environmental guidelines 


as well as the applicable IFC Performance Standards and EHS Guidelines 


3.3.4 Disclosure 


In the case of Category A or B projects, Ex-Im Bank publishes on its website the Project name and location, the 


key environmental factors, the amount financed, the period of EIA availability and the decision of the board.  


3.4 Request for Proposal Requirements 


The Request for Proposal (RfP) issued by Saudi Aramco in relation to the Project sets out a number of 


minimum requirements in relation to the control of environmental impacts. These are set out below. In addition, 


KSA Standards also need to be considered. These are presented in full in each of the technical chapters of this 


ESIA. 
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3.4.1 Air Pollution Control Requirements 


It is identified within the Preliminary Technical Assessment
7
 that the HGP will be required to operate within 


specific limits for emissions produced as set out within the RfP. However, since it is expected that the Project 


will receive financing by the Ex-Im Bank, the plant will also be required to comply with IFC General EHS 


Guidelines and Performance Standards. Table 3-2 below identifies these two sets of limits; where these 


standards differ, whichever is more stringent will be applicable.  


The RfP Technical Specifications Part II
8
 identifies that stack heights of each HSRG will be approximately 30 


metres, although this height may be adjusted depending upon the levels of impacts identified by on-going air 


modelling studies which have been commissioned by Saudi Aramco. 


Table 3-2 Maximum Permissible Emissions to Air 


Air pollutants Unit RfP Requirement 
World Bank Guide-


lines/IFC 


NOx (as NO2) ppm 50 25 


CO ppm 50 N/A 


SOx ppm N/A N/A 


Smoke No. (visible opacity) % 20 N/A 


Particulates Mg/Nm
3
 N/A N/A 


Reference O2 Vol.% 15 15 


 


Whilst there are clear variations in stringency between Saudi Aramco and IFC/World Bank requirements for 


some parameters, it is identified within the Preliminary Technical Assessment
9
 that due to the fact that only 


natural gas will be utilised, that it “will be achievable to meet the most stringent standards during normal 


operation of the gas turbines proposed and therefore that no specific pollution abatement technology will be 


required”.   


However, despite this, the RfP contains requirements for the inclusion of the following abatement technology: 


■ Dry low NOx burners for each GT; and 


                                                      


7
 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 


8
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 


9
 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 
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■ Fitting of a Continuous Emissions Monitoring System (CEMS) to allow continuous monitoring of NOx and 


CO emissions and O2 content. 


3.4.2 Water Pollution Control Requirements  


It is understood from the Preliminary Technical Assessment
10


 that no direct discharges to the environment will 


be made in terms of wastewater streams. It is understood that all effluent streams generated by the HGP will be 


piped directly to the adjacent Saudi Aramco gas processing facility for collection and treatment. Saudi Aramco 


will be responsible for any required treatment prior to discharge. However, the treatment system of HGP will 


need to comply with Saudi Aramco limits for temperature, pH, suspended solids and chemical oxygen demand 


of the Heat Recovery Steam Generators (HRSGs) blow down, oily waste water and process waste water.  


3.4.3 Soil Contamination Control 


The RfP Technical Specifications Part II
11


 identifies that the HGP must be designed, operated and maintained 


in such a way that soil contamination is prevented. 


3.4.4 Permissible Noise Levels 


The RfP Technical Specifications Part II
12


 indicates the maximum noise pressure levels, which are illustrated in 


Table 3-3 below which are broadly comparable to the IFC standards for industrial areas.  


 
Table 3-3 Maximum Permissible Noise Emissions 


Location Value (1 hour average) 


At the plant fence (all equipment running) Max 60 dB (A) 


At 1 m away from open air installations at 1.5m height Max 85 dB (A) 


Within the Central Control Room Max 50 dB (A) 


Within other machine rooms and workshops Max 85 dB (A) 


 


The RfP Technical Specifications Part II
13


 also identifies that noise attenuation will be necessary; specifically, 


any plant items which exceed the limit levels presented within the table above will be fitted with noise 


abatement measures such as lagging, acoustic enclosures or silencers.  


                                                      


10
 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 


11
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 


12
  Ibid. 
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4 Project Description 


4.1 Introduction 


The HGP will be designed as a power and steam co-generation plant which will comprise two Combustion Gas 


Turbine Generators (CGTG) and two Heat Recovery Steam Generators (HRSGs). The plant will have a 


generating capacity of 130-160 MW and a steam capacity of 500 - 600 lbs/hr (63 – 76 kg/s) as detailed in Table 


4-1 below for the HGP.  


Table 4-1 Hawiyah Co-Generation Plant Basic Design Criteria 


Parameter Hawiyah co-generation plant Specifications 


Range of net dependable power capacity 130-160 MW 


Range of net dependable steam capacity 500 - 600 lbs/hr (63 – 76 kg/s) 


Steam supply pressure design value 750 psi.g [51.7 bar.g] 


Steam supply temperature design value 750 °F [398.9°C] 


Feed water supply pressure design value 1130 psi.g [77.9 bar.g] 


Feed water supply temperature design value 320 °F [160.0°C] 


4.2 Project Justification 


The HGP will represent one of three proposed co-generation systems to be installed by Saudi Aramco, 


adjacent to the site boundary of existing Saudi Aramco gas processing facility. 


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity 


to supply Saudi Aramco for the onsite oil and gas treatment facilities. The design of the plants would ensure 


efficient production of these commodities at the lowest price possible. The plants would all be powered by feed 


water and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence 


the co-generation aspect will give an overall better use of the fuel. In the event of excess electricity being 


generated, this would be fed into the Saudi Electricity Company (SEC) grid system. 


The HGP will need to be designed, constructed and operated in accordance with the environmental and social 


requirements of the PME. It is expected that private finance will be sought from Ex-Im). Therefore, the Project 
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will also be required to meet the stringent requirements of the Equator Principle Financial Institutions (EPFIs) 


and the International Finance Corporation (IFC).  


4.3 Site Reference Conditions 


4.3.1 Overview 


As identified in the RfP Technical Specifications Part II
14


, the following reference conditions must be factored 


into the design: 


■ Elevation A.S.L.        220 m 


■ Annual average temperature     27 °C 


■ Maximum average daily temperature of hottest month  37 °C 


■ Minimum temperature      -1 °C 


■ Maximum ambient temperature for outdoor installations   49 °C 


■ Maximum ambient temperature in the shade    49 °C 


4.3.2 Climate Conditions  


Some severe climatic conditions have been recorded and must be considered with particular attention to high 


ambient humidity, sudden heavy downpours, strong winds, sand and dust-storms. 


4.3.3 Seismological Data 


The Plant sites are exposed to a seismic hazard induced by the seismically active Iranian coast. The site is 


located on the Arabian Peninsula, identified as the rigid Arabian plate, which is a quiet zone without local 


significance seismically. 


4.3.4 Access and Security 


Perimeter fences surround the entire site and the computer security gate is manned and coordinated by the 


Saudi Aramco Security Department. Separate access will be created during construction with temporary 


fencing. During operations, access will be through the main security gate for the entire processing and co-


generation plant site. 
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 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 
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4.4 Project Technical Specifications 


4.4.1 Project Specification Summary 


The power and steam capacity of the HGP will be obtained using power generation and steam co-generation 


configuration based on gas turbine technology.  


The HGP will be configured as follows: 


■ 2 General Electric gas turbines GE 7EA type, equipped with a mechanical chiller package and natural gas 


fuel capacity;  


■ 2 Heat Recovery Steam Generators (HRSGs) with natural gas supplementary firing; 


■ Plant interfaces with existing Saudi Aramco gas processing facility including:  


 Fuel supply pipelines of natural gas with no back up fuel; 


 Steam supply pipelines; 


 Feed water, potable water, fire and utility water supply pipelines; 


 Waste water discharges to Saudi Aramco; 


 Electrical export interfaces to Saudi Electricity Company (SEC) and Saudi Aramco; 


■ Chilled water coils within the air intake hood of each gas turbine compressor; 


■ 2 Totally Enclosed Water Air Cooled generators (TEWAC) of 88MW each; 


■ Chemical dosing of the main feed water; 


■ Electrical system; 


■ Control system, including: 


 Gas turbine control, monitoring and protection system; 


 HRSGs control, monitoring and protection system; 


 Package unit controllers; 


 Distributed Control System (DCS);  


 External Interfaces; and 


 Communication and plant security systems. 


■ General Plant Systems, including: 


 Fuel systems of natural gas only; 
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 A Closed Circuit Cooling Water system (CCCW) to allow cooling of plant equipment; 


 Compressed air system; 


 Fire fighting system; and 


 Waste water system. 


■ Emergency Diesel Generator; and 


■ Workshop and stores. 


4.4.2 Site Layout 


Figure 4-1, Figure 4-2 and Figure 4-3 below illustrates the Project site within the context of the Saudi Aramco 


gas processing facility and the proposed general site layout. 
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Figure 4-1 Project Site Adjacent to the Saudi Aramco Gas Processing Facility   







 


 


Project number: 37442180 


Dated: 30/06/2013 
46 | 291 


 


Figure 4-2 General Layout Drawing 
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Figure 4-3 Site Layout Drawing
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4.4.3 Operation and Maintenance Modes 


Normal Plant operation modes will be based on continuous full load (base load) operation of the plant units. 


However, to cover any possible emergency cases or operational requirements of the processing facilities, 


Saudi Aramco can request for the following operation modes: 


■ Part load operation of individual co-generation units within the technical limits of the units; and 


■ Shut-down of an individual unit or of all units. 


As specified within the RfP Part II Technical Specification
15


, several operational requirements have been 


defined for the HGP, as follows: 


■ HGP will be designed and operated so that the maximum acceptable flue gas emission values as specified 


in Section 3.4.1 – Air Pollution Control Requirements hereof are met, without the need to shut down 


Plant Units. Full compliance with the conditions of the admissible air pollution is required within 60 - 100% 


of each Plant’s power range. For part loads of less than 60%, higher emission levels for NOx and CO will 


be acceptable; 


■ HGP will be designed to avoid loss of Net Power Output and/or Net Steam Output during sudden load 


changes, or an outage of a combustion gas turbine generator and/or a HRSG; 


■ Black start capability of the Plants will not be provided; 


■  HGP will make the uninterrupted, reliable and secure transition to: 


 Island Mode Operation and operate in Island Mode for extended periods of time in case of separation 


from the SEC Grid; and 


 Houseload Mode Operation and operate in Houseload Mode for extended periods of time. 


■ Planned maintenance outage will be scheduled during wintertime and coordinated with the management of 


the corresponding Processing Facility. The technology shall be selected in order to increase the time 


between inspections; 


■ The auxiliary power will be derived from the power generation units of the Plants and not from Saudi 


Aramco’s substations; and 


■ Plant facilities and equipment will be arranged and spaced sufficiently to enable satisfactory operation and 


maintenance of the Plants. 
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4.4.4 Fuel Use 


The Plant is designed to fire fuel gas only and this will be supplied by Saudi Aramco to the HGP at the Interface 


by one supply pipeline from the sales gas grid.  


Fuel consumption will depend on dispatch and ambient conditions but it is estimated that HGP will consume 


14.6 million gigajoules (GJ) per year.  


4.5 Construction and Operation 


4.5.1 Site Preparation Works 


The preparatory works will include site surveys/investigations, preparation and development works.  


It is understood that firstly all the area will be cleared of all large size elements (rocks, cobbles, rubbish etc.) 


and vegetation (trees, shrubs etc.). All buried services such as cables and piping will be removed from site after 


approval from Saudi Aramco.  


According to the RfP Part II Technical Specification
16


, the following surveys and investigations will be carried 


out:  


■ Underground facilities survey, including removal and/or relocation; 


■ Site survey, including topography, geology, seismic conditions and meteorology; and 


■ Geotechnical and soil investigations, including a soil contamination assessment. 


The site will then be prepared for earthworks and foundations such as backfilling with compact/consolidation, 


soil exchange, grading and levelling. Some installations and temporary elements will be also installed including 


site drainage, temporary road system and temporary fencing system.    


4.5.2 General 


The Construction Contractors, and their subcontractors, will be responsible for all aspects of Project 


construction including the following: 


■ Site preparation;  


■ Civil works: 


 Piles for foundation purposes; 
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 Backfilling, levelling and grading; 


 Landscaping and internal fencing; and 


 Required infrastructure including all access roads to the plant site. 


■ Supply and installation of plant and equipment; and 


■ Mechanical, electrical and plumbing works. 


All temporary utilities and infrastructures will be provided during the construction phase, including as a 


minimum: 


■ On-site access roads; 


■ Temporary catering facilities; 


■ Housing camp and contractor’s offices; 


■ Control room; 


■ Prayer room; 


■ First aid room; 


■ Security room; 


■ Plumbing, drainage, and sanitary facilities; 


■ Laydown area; 


■ Warehouses and workshops for site construction purposes; 


■ Laboratory; 


■ Vehicles, mobile equipment, temporary power generators; 


■ Ventilation and air conditioning facilities for the Plant buildings; 


■ Fire fighting system, compressed air supply and distribution supply, potable water system, sanitary 


systems, underground cable ducts and trenches, yard lighting, construction fencing to enclose the Plant, 


parking and other support facilities; and 


■ Fuel, electricity (distribution system) and water (storage and distribution) required during construction. 
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4.5.3 Gas Turbine Generator 


It is proposed that two GE 7EA gas turbine units will be installed for the HGP, which will include a starting motor 


system. As specified within the RfP Part II Technical Specification
17


, the gas turbine generator will include the 


following: 


■ Enclosures; 


■ All skids;  


■ Off-base air cooling system; 


■ Self-cleaning air inlet filter system with ducts and silencer; 


■ Chiller coils in the air inlet; 


■ Compressor washing system; 


■ Exhaust gas system; 


■ Three phase AC generator, including excitation and voltage regulation; 


■ Lubrication system; 


■ Turning gear; 


■ Fuel compartments; 


■ Dry low NOx burner; 


■ Fire fighting and alarm system; 


■ Instrumentation & Control (“I&C”) system; 


■ Turbine and generator protection system; 


■ Synchronizing facilities;  


■ Local control compartment; 


■ Unit related electrical facilities; and 


■ Gas turbine start-up facilities. 
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4.5.4 Heat Recovery Steam Generator Island 


The HGP will feature two heat recovery steam generators (HRSGs) which will allow single pressure steam 


production which will enable the provision of superheated process steam to the affiliated and adjacent to Saudi 


Aramco gas processing facility. 


Feedwater supplied by the Saudi Aramco gas processing facility will be at sufficient pressure to ensure that the 


proposed steam range is achieved. No deaerators are included within the HGP design, as this will also be 


provided by the adjacent facility. 


No bypass stacks will be installed as it will be necessary to operate the gas turbine units in conjunction with the 


HRSGs. It is understood that supplementary firing will be possible but only in the event of an outage of the 


other turbine/HRSGs unit. 


As specified within the RfP Part II Technical Specification
18


, the HRSGs will include the following: 


■ Stack; 


■ Vent and drain systems; 


■ Relief and blow-down system; 


■ Boiler related piping and valves;  


■ Start-up facilities; and 


■ Supplementary firing and burner management system. 


4.5.5 Fuel Gas System 


As specified within the RfP Part II Technical Specification
19


, the fuel gas system will include fuel gas pressure 


reducing stations, heating, knock-out drum and filter systems, separator, booster compressor (where required), 


fuel gas piping, pipelines, shut-off and safety valves, condensate tanks, and metering. 


A booster compressor shall be provided as required if the gas pressure at the interface is too low for the gas 


turbine. 


The booster compressor package must be a complete package, including: 


■ Gas compressor; 


■ Inlet filter; 
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■ Cooler equipment (if applicable); 


■ Piping, valves safety devices; 


■ Related electrical facilities; and 


■ Instrumentation and control system. 


4.5.6 Accident Prevention and Containment Systems 


A fire protection system will be designed and installed in compliance with the requirements and codes of the 


National Fire Protection Association (NFPA). 


Fire water will be sourced from the interface with the adjacent Saudi Aramco gas processing facility. If 


necessary, following initial assessments within the detailed design phase, pumps may be required to ensure 


that water pressure is maintained. 


In addition, CO2 fire control systems will be installed within the GT enclosure. 


4.5.7 Chemical Storage  


A specific chemical and hazardous materials control procedure will be implemented by the Contractor to ensure 


appropriate management, both in terms of environmental protection and health and safety. The objectives of 


this procedure are to ensure the following: 


■ Minimise the generation of waste material through judicious use of raw materials and reuse or recycling of 


materials where possible; 


■ Treat and dispose of wastes in a way which minimises impacts upon the surrounding environment; and 


■ To promote awareness of and adherence to proper waste management by all employees. 


The procedure will detail appropriate handling, storage and disposal procedures for all chemical and hazardous 


materials. 


4.5.8 Access and Security 


Separate access will be created during construction with temporary fencing. During operations, access will be 


through the main security gate for the entire processing and co-generation plant site. 


4.5.9 Seismic Design 


The Project site is located in an area equivalent to Zone 1 seismicity of the US Uniform Building Code or class 


II seismicity of the French Paraseismic Code. Therefore all plant items will be adequately designed to resist 


seismic loads. The preliminary soil investigation report compiled by Rashid Geotechnical & Materials (RGME) 
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specified that based on the subsurface strata information the site may be taken to be Class C under the Saudi 


Aramco SAES-A-112 classification system
20


. 


4.5.10 Operational Staff 


It is understood that there will not be any specific operational staff housing compounds or buildings within the 


Project site and that all operational staff will commute from existing residential areas/towns.  


4.6 Decommissioning  


No information regarding decommissioning has been provided at this stage. 


4.7 Analysis of Alternatives 


An analysis of alternatives is an important part of any environmental assessment to ensure that the Project 


option selected is environmentally preferable to other possible project alternatives. In the case of the Aramco 


Co-Generation Facilities however the analysis of options has already been undertaken by Saudi Aramco, who 


has provided the Project specification to bidders. This includes the following: 


■ Allocation of project site area; and 


■ Specification of technologies and capacities required. 


Although Saudi Aramco have not released details of their analysis of alternatives process as part of the HGP, 


the option selected is considered to be the best option for the following reasons: 


■ The HGP site is appropriate for the proposed use; 


■ There are no sensitive human receptors within close proximity; and 


■ The technologies specified are considered to be ‘Best Available Technologies’ within the context of Saudi 


Arabia, minimising emissions through: 


 The use of natural gas as the only fuel source; 


 Low NOx burning technologies; and 


 Cogeneration ensuring efficiencies in production and lower CO2 equivalent emissions.  
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It is therefore considered that there are no more suitable alternatives to the Project in terms of both the location 


of the Project site and the technologies employed. This conclusion is further supported by the fact that the Co-


Generation projects will replace in part gas fired steam boilers; therefore the co-generation aspect will give an 


overall better use of the fuel, resulting in lower emissions per unit of power overall. 


Another aspect of an alternatives analysis is a consideration of the no development option. In this instance this 


is not considered to be a viable option for Saudi Aramco as they have identified a need for co-generation 


facilities to ensure the efficient production of electricity and steam for their gas processing operations at the 


lowest price possible.  
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5 Impact Assessment Methodology 


5.1 Methodology for the Assessment of Impacts 


The assessment of the potential impacts of both the construction and operational phases associated with the 


Project is based on a number of criteria, which are used to determine whether or not such effects are 


‘significant’. These significant criteria comprise: 


 Local, national and international legislation, regulations and standards; 


 Relationship with national planning policy; 


 The sensitivity of the local environment; 


 The reversibility/irreversibility and duration of effects; 


 The inter-relationship, if any, between the effects – i.e. an assessment of cumulative impacts; and 


 The results of consultations with the environmental regulator. 


The significance of effects reflects judgements as to the importance or sensitivity of the affected receptor(s) and 


the nature, magnitude and duration of the predicted changes. For example, a large adverse impact on a feature 


or site of low importance will be of less significance than the same impact on a feature or site of high 


importance. 


5.2 Sensitivity (Importance) of Receptors 


Receptors are defined as the physical resource or user group that would be affected by a proposed 


development. The baseline studies identify potential environmental receptors for each topic. Certain receptors 


may be more sensitive to environmental effects than others, whilst the importance of a receptor may depend, 


for example, on its frequency or extent of occurrence at a local, national, regional or international scale. 


5.3 Description of Effect 


Effects (otherwise referred to as ‘impacts’) are defined as the physical changes to the environment as attributed 


to a project. For each topic, the likely environmental effects are identified and taken into consideration, 


including their magnitude, comparing the effects with and without the Project in place.  
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Effects are defined as either ‘adverse’ or ‘beneficial’ and, depending on the discipline, either ‘direct’ (effects 


directly attributable to a project action/activity), or ‘indirect’ (effects that are not directly attributed to a project 


action/activity). 


Effects are also divided into those occurring during the construction phase of a project, and those that occur 


during the operational phase. Again, dependent on the discipline, this ESIA may refer to such effects as 


‘temporary’ (generally during the construction phase), and ‘permanent’ (generally during the operational phase). 


5.4 Significance of Effects 


Prediction of impacts is essentially an objective exercise to determine what could potentially happen to the 


environment as a consequence of the Project and its associated activities. Impacts have been categorised 


according to their various characteristics (e.g. are they detrimental or beneficial, direct or indirect, etc.). The 


various types of impacts that arise, and the terms used in this assessment are shown and discussed in the 


following tables and associated text.  


5.5 Evaluation of Impacts 


In evaluating the significance (i.e. importance) of impacts, the following factors were taken into consideration: 


■ Impact severity: The severity of an impact is a function of a range of  considerations including impact 


magnitude, impact duration, impact extent, and legal and guideline compliance; and 


■ Nature and sensitivity of the receiving environment: The characteristics of the receptor / resource will be 


taken into consideration with respect to its vulnerability / sensitivity to an impact / change.  


In evaluating the severity of the impacts, the following factors were taken into consideration: 


■ Impact Magnitude: The magnitude of the change that is induced (i.e. the percentage of a resource that is 


lost); 


■ Impact Duration: The time period over which the impact is intended to last; 


■ Impact Extent: The geographical extent of the induced change; and 


■ Regulations, Standards and Guidelines: The status of the impact in relation to regulations (e.g. discharge 


limits), standards (e.g. environmental quality criteria) and guidelines.   


The tables below outline the impact criteria used within the assessment. 
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Table 5-1 Definition of Impact Type 


Impact Type Definition 


Direct Impact 
Impacts that result from a direct interaction between a planned project activity and 
the receiving environment (e.g. between occupation of a plot of land and the habitats 
which are lost). 


Secondary Impact 
Impacts that follow on from the primary interactions between the Project and its envi-
ronment as a result of subsequent interactions within the environment. (e.g. loss of 
part of a habitat affects the viability of a species population over a wider area). 


Indirect Impacts 
Impacts that result from other activities that are encouraged to happen as a conse-
quence of the Project (e.g. presence of project promotes service industries in the 
region). 


Cumulative impact 
Impacts that act together with other impacts to affect the same environmental re-
source or receptor. 


Residual Impact 
Impacts that remain after mitigation measures have been designed into the intended 
activity. 


 


Table 5-2 Impact Assessment Terminology 


Term Definition 


Impact magnitude 


Magnitude 
Estimate the size of the impact (e.g. the size of the area damaged or impacted, the 
% of a resource that is lost or affected etc.) 


Impact Nature 


Negative impact 
An impact that is considered to represent an adverse change from the baseline, or 
introduces a new undesirable factor. 


Positive impact 
An impact that is considered to represent an improvement on the baseline, or intro-
duces a new desirable factor. 


Neutral impact 
An impact that is considered to represent neither an improvement nor deterioration in 
baseline conditions. 


Impact Duration 


Temporary Impacts are predicted to be of a short duration and intermittent / occasional in nature. 


Short-term 
Impacts that are predicted to last only for a limited period but will cease on comple-
tion of the activity, or as a result of mitigation / reinstatement measures and natural 
recovery. 


Long-term 
Impacts that will continue over an extended period but cease when the Project stops 
operating. These will include impacts that may be intermittent or repeated rather than 
continuous of they occur over an extended period of time. 
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Term Definition 


Permanent 
Impacts that occur once on development of the Project and cause a permanent 
change in the affected receptor or resources that endures substantially beyond the 
Project lifetime. 


Impact Extent 


Local Impacts are on a local scale (e.g. restricted to the vicinity of the facility etc). 


Regional 
Impacts are on a national scale (effects well beyond the immediate vicinity of the 
Project and affect an entire region). 


Global Impacts are on a global scale (e.g. global warming, depletion of the ozone layer). 


 


Table 5-3 Impact Severity Criteria 


Impact Severity Definition 


Slight 
Effects are very small and difficult to distinguish from the baseline / within natural fluc-
tuations. 


Low 
Affects a specific group of localised individuals within a population over a short time 
period (one generation or less), but does not affect other trophic levels or the popula-
tion itself. 


Medium 
Affects a portion of a population and may bring about a change in abundance and/ or 
distribution over one or more generations, but does not threaten the integrity of that 
population or any population dependant on it. 


High 


Affects an entire population or species in sufficient magnitude to cause a decline in 
abundance and / or change in distribution beyond which natural recruitment (repro-
duction, immigration from unaffected areas) would not return that population or spe-
cies, or any population or species dependent upon it, to its former level within several 
generations. 


 


The likelihood (probability) of an event occurring has been ascribed using a qualitative scale of probability 


shown in Table 5-4 below. 
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Table 5-4 Likelihood Categories 


Likelihood Definition 


Extremely unlikely 
The event is very unlikely to occur under normal conditions but may occur in excep-
tional circumstances, e.g. emergency conditions. 


Unlikely The event is unlikely but may occur under normal conditions. 


Low likelihood The event is likely to occur during normal conditions. 


Medium likelihood The event is very likely to occur during normal conditions. 


High likelihood / 
inevitable  


The event will occur during normal conditions.  


 


The significance of each impact is determined by comparing the impact severity against the sensitivity of the 


receptor in the impact significance matrix provided in Table 5-5 below: 


Table 5-5 Determining the Significance of Impacts 


  


Sensitivity of Receptor 


Low (L) 
Low-medium 


(LM) 
Medium (M) 


Medium High 
(MH) 


High (H) 


Im
p


a
c
t 
S


e
v
e


ri
ty


 Slight (1) Negligible Negligible Negligible Minor Minor 


Low (2) Negligible Negligible Minor Minor Moderate 


Medium (3) Negligible Minor Minor Moderate Major 


High (4) Minor Moderate Moderate Major Major 


 


Lastly, impacts are defined according to the criteria set out in Table 5-6. 


Table 5-6 Definition of Impacts 


Significance Definition 


Positive Impact 
An Impact that is considered to represent an improvement on the baseline or introduces 
a new desirable factor. 


Negligible Impact Magnitude of change comparable to natural variation. 


Minor Impact Detectable but not significant. 


Moderate Impact Significant; amenable to mitigation; should be mitigated where practicable. 


Major Impact Significant; amenable to mitigation; must be mitigated. 


Critical Impact Intolerable; not amenable to mitigation; alternatives must be identified – Project Stopper. 
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5.6 Cumulative Impacts 


Where possible the cumulative effects of the Project are considered within the ESIA. Two types of cumulative 


effects have been considered: 


 Type 1 Cumulative Impact: the combined effects of different environmental factors from a single 


development on a particular receptor, e.g. one residential property may experience a degradation in local air 


quality and an increase in noise levels as a result of construction activities; and 


 Type 2 Cumulative Impact: the combined effects of all developments within the area, e.g. impacts on air 


quality from one development may not be significant when considered alone, but may be significant in 


combination with other proposed developments. 


The ESIA has considered Type 1 cumulative effects largely in relation to construction; whereby there is the 


potential for noise impacts together with dust emissions upon sensitive residential receptors. 


A detailed assessment of Type 2 cumulative effects associated with the operational phase of the Project has 


also been undertaken in relation to those activities which are those most likely to give rise to significant 


environmental impacts as follows: 


 Air quality assessment to determine the air quality impacts associated with air emissions from the Project 


together with existing emissions from the existing Saudi Aramco gas processing facility; and 


 Noise assessment to determine the noise impacts associated with the operation of the Project together with 


existing noise emissions from the Saudi Aramco gas processing facility. 
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6 Air Quality 


6.1 Introduction 


This chapter of the EIA considers the issues of ambient air quality and stack emissions arising from existing 


sources within the Saudi Aramco gas processing facility and in proximity to the proposed HGP facility. 


The chapter presents a summary of the specific findings of air dispersion modelling work undertaken by 


Exponent Atmospheric Services on behalf of Marubeni
21


. The full report of the work undertaken by Exponent, 


the methodologies employed, and the findings, together with all detailed emissions calculations, wind roses, 


and concentration contour plots may be found in Annex 3.  


6.2 Relevant Air Quality Emission Standards 


6.2.1 International Standards 


Guidelines for air emissions and ambient air quality are provided by the International Finance Corporation (IFC) 


of the World Bank Group (WB) for use in environmental assessments (IFC 2007).  However, it is stipulated in 


the IFC document that these guidelines are only for use in the absence of local (national) ambient air 


quality standards; therefore, they have been included and used only where national standards do not exist.   


The IFC EHS Guidelines for emission standards for combustion turbines for NOx is detailed below; there are no 


IFC EHS emission standards for particulate matter, as shown in Table 6-1, below: 


Table 6-1 IFC Air Quality and Emissions Standards for NOx, PM10 & PM2.5 


Pollutant IFC EHS Guidelines for Combustion Turbine 


NOx 51mg/Nm
3
 (25ppm) 


Particulate Matter 
(PM10) 


N/A 


Particulate Matter  
(PM 2.5) 


N/A 


                                                      


21
 Exponent Atmospheric Sciences (June 2013): Air Dispersion Modelling for an Independent Power Project at the Hawiyah Gas Plant, 


Saudi Arabia. 
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6.2.2 National standards 


Presidency of Meteorology and the Environment 


The PME ambient air quality standards for NOx and particulate matter are as presented in Table 6-2, below. As 


the emissions of SO2 are virtually zero, these are not included for within this study.  


Table 6-2 PME Air Quality and Emissions Standards for NO2, PM10 & PM2.5 


Air Quality Standards (µg/m
3
) 


Pollutant Averaging period 
Max Concentrations 


KSA Standards 
µg/m


3 
(ppm)


(a)
 


Allowable Exceedances
(b)


 


Nitrogen Dioxide (NO2) 
1 Hour 
Annual 


660 (0.35) 
100 (0.05) 


2 per 30 days 
None 


Carbon Monoxide (CO) 
1 Hour 
8 Hours 


40.000 (32) 
10,000 (8.1) 


None 
None 


Inhalable Particulate Matter 
(PM10)  


24-hour 
Annual 


340 
80 


24 per year
(c) 


None 


Inhalable Particulate Matter 
(PM2.5) 


(d-e)
 


24-hour 
Annual 


35 
15 


24 per year
(e) 


None 


(a) Maximum ground-level concentrations (GLC) value corrected to STP (standard temperature and pressure conditions) of 25
0
C and 760 


mm Hg. 


(b) Indicates the number of times a GLC may be in excess of the GLC limit value without registering as a violation of the standard. 


Allowable exceedances are counted over a calendar month or year as appropriate using the Gregorian calendar. 


(c) Average 90
th
 percentile 24 hour concentration must not exceed 340µg/m


3
. 


(d) Exceedances of this pollutant as a result of natural causes such as sand storms are not considered violations of the standard. 


(e) Average 90
th
 percentile 24 hour concentration must not exceed 35µg/m


3
. 


6.2.3 Saudi Aramco Standards 


Given the involvement of Saudi Aramco in the Project, it is incumbent on the EIA to make due reference to any 


specific and pertinent engineering standards. The master reference in this instance is the Saudi Aramco’s 


‘Ambient Air Quality and Source Emissions Standards’
22


 the contents of which clearly dictate the need for a 


proponent/developer to ensure adherence to the appropriate PME (and Royal Commission, where warranted) 


standards.   


The relevant Saudi Aramco documents are as follows: 


                                                      


22
 Saudi Aramco (31


st 
July 2012). Engineering Standard SAES-A-102 – Ambient Air Quality and Source Emissions Standards 


(Environmental Standards Committee).  
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■ SAES-A-102 Ambient Air Quality and Source Emissions Standards
23


, 31th July 2012 within SAES. 


Requirements specified in this standard are in addition to the requirements under government 


environmental standards which are PME KSA General Environmental Regulations (2001), and the Royal 


Commission Environmental Regulations. The Project will be required to comply with this standard which 


provides, for example, the following requirements: 


 ‘Site emission sources at a prevailing downwind direction and at suitable distances from sensitive areas 


(population areas, roads, etc.). Evaluation of such facilities as to adequacy of location, emission 


controls, and/or operational procedures shall be reviewed and approved on an individual basis by the 


EPD’; 


 ‘All industrial facilities shall be designed to not discharge any toxic substances or hazardous matter in 


such quantities or duration as to be harmful to the health and welfare of humans, animals, or plants. 


Evaluation of such facilities as to adequacy of controls and/or procedures and emission potential shall 


be done on an individual basis by the EPD’; and 


 ‘Best Available Control Technology (BACT) shall be used for new facilities and Best Available Retrofit 


Technology (BART) shall be used for existing facilities undergoing modification to control air pollutant 


emissions’. 


■ SAEP-340 Air Dispersion Modelling and Emission Inventory
24


, 5
th
 June 2010 within SAEP. This document 


contains technical procedures for ambient air dispersion modelling and emission inventory. 


6.3 Methodology 


6.3.1 Overview 


The scope of this assessment has included the following: 


■ A qualitative assessment of potential air quality impacts during the construction phase of the Project; and 


■ Air dispersion modelling undertaken by Exponent Atmospheric Sciences (see Annex 3 for a 


comprehensive report on the work).  


                                                      


23
 Saudi Aramco (31


st 
July 2012). Engineering Standard SAES-A-102 – Ambient Air Quality and Source Emissions Standards 


(Environmental Standards Committee) 


24
 Saudi Aramco (5


th 
June 2010). Engineering Procedure SAEP-340 – Air Dispersion Modelling and Emission Inventory. 
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6.3.2 Air Dispersion Modelling 


Air dispersion modelling has been undertaken by Exponent Atmospheric Sciences on behalf of Marubeni 


Europower Ltd. The purpose of the air emissions modelling analysis was to assess the changes in air quality 


impacts due to the emissions of nitrogen oxides (NOx), carbon monoxide (CO), sulphur dioxide (SO2) and 


particulate matter (PM10, PM2.5) from the proposed facility, and to determine compliance, or otherwise, with the 


Saudi Arabian ambient air quality standards. A cumulative analysis of SO2 was not warranted because the 


impact from the IPP sources was far below the US EPA ‘Significant Impact Level’ (SIL) for SO2. 


The IPP sources modelled include two stacks modelled as point sources. Source emissions were developed by 


Exponent Atmospheric Sciences in consultation with Marubeni and represent the best current understanding of 


the emissions that will be achieved.  


In addition, a cumulative air quality assessment was conducted of the area which included the modelling of 


existing Hawiyah sources, together with an assessment of ambient background concentrations for the 


assessment of compliance with the relevant air quality standards.  


Information pertaining to the exact methodologies employed may be found at Annex 3, including the use of the 


CALMET diagnostic meteorological model, and the CALPUFF dispersion model.  


Further, NO2, CO, PM10 and PM2.5 concentrations resulting from the cumulative impact modelling of the other 


sources within the Hawiyah site were added to the concentrations resulting from the proposed co-generation 


facility. Background concentrations representing the impact from distant sources and additional sources not 


explicitly modelled were added to the modelled impacts to obtain estimates of the total ambient concentrations 


impacts with the ambient air quality standards as set by the PME (see Table 6-1). 


Independent Power Plant Emissions and Local Emissions Sources 


The proposed IPP will be fuelled by natural gas with emissions vented through two 30 metre stacks. Pollutants 


emitted include NOx, CO, and particulate matter (PM). For modelling purposes, the client-provided emissions 


for PM10 were all conservatively assumed to be in the form of PM2.5. The SO2 levels are close to zero. Whilst 


the small HGP emissions of SO2 were modelled, as the results show the maximum impacts below the US EPA 


SILs
25


, a cumulative SO2 analysis was not deemed to be necessary for this study. 


Figure 6-1, below, shows the planned location of the two stacks together with the Hawiyah background 


sources; whilst Table 6-3 summaries the key characteristics and emissions of the two new co-generation 


emissions sources. 


 


                                                      


25
 The United States Environmental Protection Agency (US EPA) uses facility impacts above the SILs as the threshold of significance to 


define when cumulative modelling for a pollutant is necessary (Exponent, June 2013).  
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Key: red crosses show existing background sources of air emissions, whilst the two stacks of the proposed new co-


generation facility are shown as yellow disks (to the north-north-west of the site as detailed above).  


Figure 6-1 Hawiyah Gas Processing Facility Background Sources and the two Stacks of the New 
Hawiyah Co-generation Plant 
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Table 6-3 Characteristics and Emissions of the Two New IPP Point Emissions Sources 


 
UTME-39 
WGS-84 


UTME-39 
WGS-84 


Base 
Elev. 


Stack 
Height 


Stack 
Diam. 


Exhaust 
Velocity 


Exhaust 
Temp. 


PM10 NOx CO SO2 


 km km m m m m/s K g/sec g/sec g/sec g/sec 


Stack 1 333.516 2745.192 222 30 3.4 19.4 510.32 0.682 
9.516


3 


3.475


51 


0.073


9 


Stack 2 333.564 2745.175 222 30 3.4 19.4 510.32 0.682 
9.516


3 


3.475


51 


0.073


9 


 


The air quality of the airshed within which the Project site is to be located will be strongly influenced by 


combustion emissions from the existing facilities within the wider Hawiyah environs. Emissions from traffic 


associated with the industrial complex and the limited residential development around the plant are unlikely to 


contribute significantly to elevated pollutants levels beyond the areas immediately adjacent to the road network 


used by the traffic. 


Existing Saudi Aramco Gas Processing Facility Sources for Cumulative Assessment 


Existing Saudi Aramco gas processing facility sources were gathered from existing air quality modelling 


assessments conducted in 2003 and 2006 by Exponent. Source data was not available for the Hawiyah NGL 


Recovery Plant. However, conservative regional ambient Level 1 background concentrations were used to 


reflect the impact of sources not explicitly mentioned (see below for ‘Background Concentrations from 


Monitoring’).  


Building Downwash Analysis 


Short stacks that are relatively close to buildings or other structures may be affected by building downwash 


effects. The buildings affect the air flow and increase atmospheric turbulence in the vicinity of the structures. 


This may affect dispersion and plume rise of emissions emitted near the buildings.  


The buildings downwash analysis undertaken by Exponent Atmospheric Sciences was produced using the U.S. 


Environmental Protection Agency’s (US EPA) ‘Building Profile Input Program’. This program incorporates 


guidance to produce the building heights and project building widths that affect the dispersion of pollutants from 


the source in question.  


A complete building downwash analysis was conducted to develop wind-direction specific effective building 


dimensions for use in the modelling analysis and may be found within the report at Annex 3.  
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Background Concentrations from Monitoring 


Conservative (Level 1) regional background concentrations of NO2 and CO were estimated from data collected 


at the Abqaiq AMMNET (Saudi Aramco Air Quality and Meteorological Monitoring Network) monitor. Hawiyah 


AMMNET data was not available for use in this study.  


Hourly ambient concentration measurements for NO2 and CO from the Abqaiq AMMNET monitoring station for 


the years 2009 to 2011 were used to represent the impacts of distant background sources or other sources that 


were not explicitly modelled. Abqaiq is located approximately 130km to the north-east of Hawiyah.  


Level 1 background as defined by the US EPA is the most conservative estimate of background concentrations. 


It is based on the highest measured concentrations each year averaged out over a three year period. EPA 


guidance indicates that the measured concentrations used in the determination of the background should 


exclude impacts from nearby sources that are explicitly modelled. This is done by excluding data measured 


when the monitor is downwind of the nearby facility. In this study Level 1 background concentrations were 


determined for 1-Hour and annual NO2 and 1-Hour and 8-Hour CO.  


Meteorological Modelling 


Unlike for the air modelling for the proposed Ras Tanura and Abqaiq co-generation facilities, observational data 


from the Saudi Aramco AMMNET network were not available near to the Saudi Aramco gas processing facility 


and, therefore, the approach adopted by Exponent
26


 was to use two numerical weather models: a weather 


prediction model (MM5) and a diagnostic meteorological model, CALMET, to provide meteorological input to 


the air dispersion modelling. This approach is described in detail within the report to be found at Annex 3.   


The air quality modelling incorporated the simulation of the meteorological conditions over the region for five 


years (2007 to 2011)
27


.  


6.3.3 Significance Criteria 


The significance of the predicted concentrations for the operation of the Project has been based on the magni-


tude of the maximum predicted off-site concentration relative to the ambient air quality standards for the pollu-


tant and averaging period.  The residual impact is based on the actual predicted concentration, with the signifi-


cance being based on the impact of the Project without any further mitigation measures beyond those already 


incorporated in the design of the plant.  For the predicted pollutant concentrations, the assessment was based 


on the levels presented in Table 6-4 (assumed in the absence of any published guidance): 


  


                                                      


26
 Exponent Atmospheric Sciences (June 2013): Air Dispersion Modeling for an Independent Power Project at the Hawiyah Gas Plant, 


Saudi Arabia (pp.11 to 21) 


27
 Ibid 
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Table 6-4 Criteria for Determination of Significance 


Process Contribution as Percentage of Relevant 
AQS 


Significance 


0 – 5% Negligible 


6 – 25% Minor 


26 – 70% Moderate 


70 – 100% Major 


>100% Critical 


 


Impacts on pollutant concentrations will be either positive (concentrations predicted to decrease) or negative 


(pollutant concentrations are predicted to increase). 


6.4 Existing Baseline Conditions 


6.4.1 Background Concentrations 


As referred to earlier, conservative (Level 1) regional background concentrations of NO2 and CO were 


estimated from data collected from the Abqaiq AMMNET monitor. Hawiyah AMMNET data was not available for 


use in this study. Hourly ambient concentration measurements for NO2 and CO from the Abqaiq station for the 


years 2009 to 2011 were used to represent the impacts of distant background sources or other sources that 


were not explicitly modelled.  


The Level 1 background concentrations are shown in Table 6-5 below. The monitoring background values are 


added to the results of the modelling to evaluate the cumulative CO and NO2 impacts, which are then compared 


to the ambient air quality standards. Ambient monitoring data for PM10 and PM2.5 was not available for the 


Hawiyah areas so background concentrations of such particulate matter could not be established. 
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Table 6-5 Level 1 Ambient Background Concentrations 
(1) 


Level 1 Ambient 


2009-2011 
CO 1-HR


(2) 


(µg/m
3
) 


CO 8-HR
(3) 


(µg/m
3
) 


NO2 1-HR
(4) 


(µg/m
3
) 


NO2 Annual
(5) 


(µg/m
3
) 


Abqaiq AMMNET 1866.7 1268.2 118.2 22.5 


1. Abqaiq AMMNET:  Excludes data when wind direction is between 305° to 35° or when wind direction is missing. 
2. CO-1HR:  Rank 1 value from each year averaged across three years (2009-2011). Units Conversion Factor: ppb to µg/m3 = 


1.1428 
3. CO-8HR:  Rank 1 value from each year for averaging periods with ≥ 75% valid data averaged across three years. Units 


Conversion Factor: ppb → µg/m3 = 1.1428. 
4. NO2-1HR:  Rank 1 and Rank 2 values excluded from each month with ≥ 75% valid data. Maximum remaining value for each 


year averaged across three years. Units Conversion Factor: ppb → µg/m3 = 1.8868 
5. NO2-ANNUAL:  Averaged over total number of valid hours. Units Conversion Factor: ppb to µg/m3 = 1.8868. 


6.4.2 Definition of Airshed – Degraded or Non-Degraded 


The IFC General EHS Guidelines (IFC 2007)  state that an airshed should be considered as having poor air 


quality if nationally legislated air quality standards (in this case PME standards) or WHO Air Quality Guidelines 


are exceeded significantly; however, no criteria are included to determine a significant exceedance. 


On the basis of the modelling results discussed within this chapter and the precautionary stance taken with 


regards to the use of conservative Level 1 background concentrations, the assumption that PM10 levels are 


conservatively assumed to be PM2.5 for modelling purposes, and the experience and results of the 


assessments of the additional two proposed co-generation facilities (Abqaiq and Ras Tanura), it is concluded 


that the existing airshed is not degraded with respect to NO2 or CO.  


6.4.3 Wind Roses 


Annex 3 provides a number of wind roses utilised within the modelling campaign, including the annual 


meteorological observation station surface wind rose for 2011 at the Hawiyah Gas Station location (see Figure 


6-2, below), the closest to the proposed new co-generation facility.  


There is very little inter-annual variation, with consistent northerly winds throughout the year.  
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Figure 6-2 CALMET Annual Surface Wind Rose at the Hawiyah Gas Station for 2011 


6.5 Sensitive Receptors 


The main sensitive receptors relating to emissions to air at the HGP site are as follows: 


■ Operational staff at the existing Saudi Aramco gas processing facility; and 


■ Future operational staff at the HGP facility. 
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6.6 Assessment of Construction and Operational Impacts 


6.6.1 Construction Phase Impacts 


During the construction phase, activities undertaken within the Project site may cause dust and particulate 


matter to be emitted to the atmosphere. 


Dust comprises particles typically in the size range 1-75 micrometres (µm) in aerodynamic diameter and is 


created through the action of crushing and abrasive forces on materials.  The larger dust particles fall out of the 


atmosphere quickly after initial release and therefore tend to be deposited in close proximity (10 to 20 metres) 


to the source of emission.  Dust therefore, is unlikely to cause long-term or widespread changes to local air 


quality; however, its deposition on property and cars can cause ‘soiling’ and discolouration. The Project site is 


in an area where there is a significant natural source of particulate material that will be readily entrained by the 


wind, therefore, the potential dust impacts during the construction period must be considered within this 


context. 


The smaller particles of dust (typically less than 10 µm in aerodynamic diameter) are known as PM10 and 


represent only a small proportion of total dust released.  As these particles are at the smaller end of the size 


range of dust particles, they remain suspended in the atmosphere for a longer period of time than the larger 


dust particles, and can therefore be transported by wind over a wider area (although the majority are generally 


deposited within 100m of the source). PM10 is small enough to be drawn into the lungs during breathing, which 


for sensitive members of the public could cause an adverse reaction.  As a result of this potential impact on 


health, standards and objectives for PM10 are defined in the KSA air quality standards. 


A qualitative assessment of the potential impacts due to the generation and dispersion of dust and PM10 during 


the construction phase has been undertaken.  As there are no formal assessment criteria for dust and PM10 


generation and dispersion during construction, the significance of impacts associated with this phase of the 


Project has been determined qualitatively by: 


■ Identifying the construction activities associated with the Project which could generate dust and PM10 and 


their likely duration; 


■ Identifying sensitive receptors within 200m of the construction site boundary; and 


■ The prevailing wind direction. 


Exhaust emissions from construction vehicles will have an impact on local air quality both on-site and adjacent 


to the routes used by these vehicles to access the Project site. Information on exact numbers of vehicles 


associated with the construction phase is not available; however, it is considered that vehicle movements 


associated with the construction phase are not likely to be significant.  Therefore, a qualitative assessment of 


their impact on local air quality has also been undertaken. 
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There are no residential receptors within 200m of the Project site boundary and no residential receptors have 


been identified beyond this that may be impacted by the HGP Project. The site is surrounded by the existing 


Saudi Aramco gas processing facility, beyond which is disturbed desert, as shown in Figure 6-2 below.  


 


Figure 6-2 Location of Sensitive Receptors 


The predominant wind direction is from a northerly direction (refer to wind rose in Figure 6-2 above). Therefore 


the area which would predominantly be impacted is the large expanse of undeveloped desert region to the 


south. The sensitivity of the Project site with respect to dust emissions during the construction phase is 


therefore considered to be low.  


Specific details of the construction methodologies have not been supplied; however the main sources of dust 


and PM10 during construction activities will include: 


■ Haulage routes, vehicles and construction traffic; 


■ Materials handling, storage, stockpiling, spillage and disposal; 


■ Exhaust emissions from site plant, especially when used at the extremes of their capacity and during 


mechanical breakdown; 


■ Site preparation and restoration after completion; and 


■ Construction and fabrication processes. 
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During the construction phase, the majority of the releases are likely to occur during the ‘working week’.  


However, for some potential release sources, e.g. exposed soil produced from significant earthwork activities, 


in the absence of dust control mitigation measures, dust generation has the potential to occur 24 hours per day 


over the period during which such activities are to take place. 


Despite the low potential for giving rise to off-site dust nuisance, it will be important to ensure that any releases 


of dust and other emissions to the atmosphere are controlled during the construction period.  This would not be 


difficult to achieve with standard mitigation measures and good working practices.  Dust control measures are 


presented below and in Chapter 18 – Framework Operational Environmental Management Plan. 


By consideration of the factors described above, the overall impact of dust nuisance would therefore be 


temporary, short-term, local in effect, and of negligible significance in the absence of any mitigation measures.  


During construction, concentrations of PM10 in the locality will be elevated.  As the magnitude of these releases 


is relatively small compared to total dust, any effects resulting from them are likely to be local, temporary, short-


term and of minor negative to negligible significance. 


Construction traffic associated with the construction of the Project will increase traffic levels on the surrounding 


local road network.  The greatest potential for impacts on air quality from traffic associated with the construction 


phase of the Project will be in the areas immediately adjacent to the principal means of site access for 


construction traffic.  However, the level of construction traffic is unlikely to be significant. Therefore, the impacts 


on local air quality of emissions associated with construction traffic would to be localised, temporary, and of 


negligible significance. 


6.6.2 Operational Phase Impacts 


The modelling analysis (as described in full in Annex 3) evaluated air quality impacts due to emissions of 


nitrogen oxides (NOx), carbon monoxide (CO), particulate matter (PM10 and PM2.5), and Sulphur Dioxide (SO2), 


and shows the predicted concentrations for each pollutant for the new proposed IPP co-generation plant alone 


(Table 6-7), and for the cumulative analysis of the two stacks of the new proposed IPP co-generation plant, the 


existing HGP sources and the monitored background (where available) for NO2, CO, PM10, and PM2.5 (Table 


6-8).  


Ambient PM10 and PM2.5 background concentrations were not available for the HGP area.  


Further, the SO2 impacts of the proposed IPP cogeneration plant are small compared to the PME ambient air 


standards (i.e. much less that 1% of the PME standards for all three averaging times). The IPP SO2 impacts 


are also significantly below the US EPA SO2 Significant Impact Levels (SILs) of 8 µg/m
3
, 5 µg/m


3
, and 1µg/m


3
, 


for 1-hour, 24-hour, and annual averaging times, respectively, which indicated that a cumulative impact 


analysis of SO2 was not necessary.   


The predicted concentrations for each pollutant were compared with their respective air quality standards for 


each of the five years of the modelling period (2007 to 2011).  
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Hawiyah Proposed Co-generation Facility 


First, the proposed HGP facility was modelled in isolation to understand the effect on ambient air quality 


resulting from the operation of the new co-generation facility alone.  


The values presented in Table 6-6 represent the modelled concentrations of NO2, CO, PM10, PM2.5, and SO2 for 


the new co-generation plant alone.  


Table 6-6 Concentration Results for the IPP Co-generation Sources Alone for 5 Modelled Years (2007 to 
2011) 


Species Time Period 
Ambient 


Standard
1
 


Rank 
2007 


Conc. 


2008 


Conc. 


2009 


Conc. 


2010 


Conc. 


2011 


Conc. 


Maximum 


over 5 


years 


  (µg/m
3
) 


NO2 
1-hr 660 H3H 95.8 73.0 71.2 69.3 75.5 95.8 


Annual 100 N/A 0.88 0.84 0.72 0.98 0.88 0.98 


CO 
1-hr 40,000 H1H 72.5 88.2 88.3 94.6 73.3 94.6 


8-hr 10,000 H1H 12.8 13.6 12.7 12.3 11.7 13.6 


PM10 
24-hr 340 H1H 0.87 1.0 0.89 0.82 0.79 1.0 


Annual 80 N/A 0.08 0.076 0.066 0.089 0.08 0.089 


PM2.5 


24-hr 35 H1H 0.87 1.0 0.89 0.82 0.79 1.0 


Annual 15 N/A 0.08 0.076 0.066 0.089 0.08 0.089 


SO2 


1-hr 730 H1H 1.54 1.87 1.88 2.00 1.55 2.0 


24-hr 365 H1H 0.095 0.109 0.097 0.088 0.086 0.109 


Annual 80 N/A 0.009 0.008 0.007 0.010 0.009 0.010 


*HnH stands for the highest n
th
 highest concentration over the year. 


1 
The ambient sources are provided in the table for reference purposes, only. The predicted concentrations represent only the impacts 


from the proposed co-generation facility, not the cumulative impacts (see Table 6-9).  


 


This assessment shows that in isolation, the emissions from the HGP facility will not result in any exceedances 


of the KSA ambient air quality standards, and as defined in Table 6-7, below (see Section 1.3.3 for 


significance criteria), with only the NO2 1-hr emissions being designated as of minor negative significance (at 


14.5% of the standard using the maximum reading from 2007).  


Further, the maximum HGP Project impacts of PM2.5 are below the US EPA 24-hour and annual PM2.5 SILs of 


1.2µg/m
3
 and 0.3µg/m


3
, respectively. The maximum Project impacts of the PM10 are below the 24-hour and 


annual SILs of 5 µg/m
3 
and 1 µg/m


3
, respectively.  
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Table 6-7 Hawiyah Co-generation Plant Facility in Isolation: Impact Significance 


Species Time Period Impact significance 


NO2 
1-hr Minor 


Annual Negligible 


CO 
1-hr Negligible 


8-hr Negligible 


PM10 
24-hr Negligible 


Annual Negligible 


PM2.5 


24-hr Negligible 


Annual Negligible 


SO2 


1-hr Negligible 


24-hr Negligible 


Annual Negligible 


 


Cumulative Assessment 


Table 6-8 summarises the results for the cumulative analysis of the two stacks of the proposed co-generation 


facility, with those of the modelled sources at the Saudi Aramco gas processing facility site. The regional 


ambient background concentrations of NO2 and CO measured at the Abqaiq monitor are included in the 


cumulative results in this table. The impacts are all well below the PME ambient standards.  
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Table 6-8 Cumulative Results for the Proposed IPP Co-generation Facility and Modelled Sources at the 
Saudi Aramco Gas Processing Facility Site for 5 Modelled Years (2007 to 2011) 


Species 
Time 


Period 
Ambient 
Standard 


Rank 
2007 


Conc. 
2008 


Conc. 
2009 


Conc. 
2010 


Conc. 
2011 


Conc. 
Max.  


Monitoring 
Background 


Max.+ 
Background 


  (µg/m
3
) 


NO2 


 


1-hr 660
1
 HSH


1
 108.0 108.8 105.5 105.5 108.8 108.8 118.2 227.0 


Annual 100 NA 3.42 3.49 2.85 3.10 3.69 3.69 22.5 26.19 


CO 


1-hr 40,000 H1H 254.7 254.7 200.3 197.1 196.8 254.7 1866.7 2121.4 


8-hr 10,000 H1H 41.4 47.3 46.8 42.8 46.5 47.3 1268.2 1315.5 


PM10 


24-hr 340
2
 HIH


2
 1.91 1.91 2.16 1.77 1.97 2.16 N/A N/A 


Annual 80 N/A 0.27 0.30 0.23 0.26 0.29 0.30 N/A N/A 


PM2.5 


24-hr 35
2
 HIH


2
 1.9 1.91 2.16 1.77 1.97 2.16 N/A N/A 


Annual 15 N/A 0.27 0.30 0.23 0.26 0.29 0.30 N/A N/A 


1 
The PME 1-hour NO2 standard allows for two exceedances of the 660µg/m


3 
threshold per 30 day period. The third highest (H3H) predicted 


rank concentration over the entire year is presented above as a conservative estimate of compliance.  


2 
Although the PME 24-hour PM10 and PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the overall 


highest predicted values (H1H) are presented above for conservatism in the comparison. However, the predicted PM concentrations do not 


include a monitored background contribution due to a lack of suitable PM monitoring data. The PME standards exclude days when 


abnormal natural dust causes the 24-hour concentrations to exceed 340µg/m
3 


and 35µg/m
3
 for PM10 and PM2.5 respectively in evaluating 


whether there is a violation of the PM standards.  


 


Table 6-9 below presents a summary of the predicted cumulative impacts. Note that particulates have not been 


included within this table as background data was not available. 


Table 6-9 Cumulative Emissions Impact Significance 


Species Time Period Impact significance 


NO2 
1-hr Moderate 


Annual Moderate 


CO 
1-hr Negligible 


8-hr Minor 


  


No exceedances of the PME air quality standards for NO2 are predicted to occur as a result of the operation of 


the proposed facility. The worst years for NO2 concentrations were 2008 (1-hour) and 2011 (annual average). 


The results indicate that the NO2 concentrations are in compliance with the 1-hour average and annual 


average. For reference, the cumulative assessment has shown that emissions of NO2 for all sources equates to 
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approximately 34.4% of the 1-hour average, and 26% of the annual air quality standard, therefore resulting in a 


moderate negative cumulative impact.  


Both the stand-alone and the cumulative predicted impacts of the CO as modelled are in compliance with the 


PME ambient air quality standards. The assessment of cumulative effects has determined that the impacts, 


together with all existing sources of emissions will be of either negligible (1-hour) or minor negative (8-hour) 


impact.   


The annual and 24-hour averaged modelled concentrations of PM10 are well below their respective ambient 


standards, as are the modelled concentrations of PM2.5.  


For PM10, the predicted cumulative impacts from the proposed co-generation facility and Saudi Aramco gas 


processing facility are a small fraction (0.64% of the 24-hour standard; 0.38% of the annual standard); with 


PM2.5 readings showing a similar trend (6.2% of the 24-hour standard; 2% of the annual standard). These 


readings equate to a significance rating of negligible for PM10 (for both the 24-hour and annual time periods); 


and minor negative and negligible for PM2.5 24-hour and annual time periods, respectively.  


However, because of the lack of PM10 and PM2.5 monitoring data in the vicinity of Hawiyah, the monitored 


backgrounds of PM10 and PM2.5 could not be quantified and we have therefore assigned perceived impacts as 


being of minor negative significance.  


Green House Gases (GHG) 


The US Export-Import Credit Agency (Ex-Im) dictates that private sector Category A projects are evaluated 


using the Performance Standards of the IFC, which are referenced elsewhere within this report. As the Ex-Im 


note, these Performance Standards are ‘intended to focus on outcomes rather than process, thereby stressing 


the implementation of sound environmental and social management systems that achieve desired outcomes, 


including the mitigation of adverse impacts’
28


. 


Further, Ex-Im notes that under Performance Standard #3 (Pollution Prevention and Abatement), a major 


requirement is to ‘promote the reduction of project-related greenhouse gas emissions in a manner appropriate 


to the nature and scale of the project operations and impact’, and to annually ‘quantify and monitor GHG 


emissions, and evaluate options to reduce or offset project related GHG emissions’.  


Ex-Im sets supplemental guidelines for ‘High Carbon Intensity Projects’ which are defined as ‘fossil fuel fossil 


fuel power generation projects that are expected to produce direct greenhouse gas (GHG) emissions 


equivalent to a level greater than 700 grams of CO2 per kilowatt–hour (kWh) of generated electricity’.  


Based on initial calculations provided by the Client, HGP is not classified as a ‘High Carbon Intensity Project’ as 


the generation of CO2 is expected to be of 628 g/kWh. Table 6-10 illustrates the preliminary calculations.  


                                                      


28
 EX-Im, n.d. General Bank Policies. Guidelines for Private Sector Category A Projects, Table 1 – Environmental Guidelines [Online]  


Available at: www. exim.gov/generalbankpolicies/environment/guidelines-for-private-sector-category-a-projects.cfm [Accessed 16 06 2013]. 
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Table 6-10  CO2 Emission Data (GT Exhaust) 


GE Original Data (Performance Run) 


Fuel Type (Guarantee or Site) Guarantee 


Ambient Temperature [degC] 30 


Relative Humidity [%] 60 


GT gross output [KW] 79555 


Exhaust Gas Flow [1000 Kg/hr] 979 


Exhaust Gas Flow [Kg/hr] 979000 


Mol Wgt [Kg/Kmol] 28.31 


CO2 [vol%] 3.21 


Calculation Process 


CO2 mol ratio [mol/mol] 0.0321 


Exhaust Gas Flow [Kmol/hr] 34581.42 


Exhaust Gas Flow [mol/hr] 34581420 


CO2 Flow [mol/hr] 1110064 


CO2 Molar Mass [g/mol] 45.01 


CO2 Flow [g/hr] 49963962 


CO2 Flow [kg/hr] 49963.96 


CO2 [kg/KWh] 0.628043 


 


Whilst this is towards the top of the range for gas-fired power plants this is due to the fact that such co-


generation plants use the waste heat from the gas turbines for steam generation. Combined cycle configuration 


would improve the electricity generation efficiency (and thus lower the plants CO2/kWh levels) but gas-fired 


steam boilers would be required to meet with Saudi Aramco’s process steam requirements.  


Each facility will incorporate leading combustion technology and will be operated to a high standard to ensure 


the efficiency of the combustion plant is maximised as far as practicable to minimise the amount of fuel 


consumed (and hence CO2 emissions) per MW of power produced. This will also minimise incomplete 


combustion so that methane emissions from this source will also be at a minimum. A service and maintenance 


programme for the gas turbines will ensure the on-going efficient operation of the plant. For current purposes, it 


is thought that given the fuel type to be used for the proposed facility, together with the efficiencies of the 


project engineering design that the emissions of CO2 will be of minor negative significance. 
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6.7 Mitigation Measures, Residual and Cumulative Effects 


6.7.1 Construction Phase Mitigation Measures 


Although the Project site benefits from being located in an area with little sensitive development surrounding it, 


activities associated with the construction of the Project have the potential to have a negligible to minor 


negative impact off-site if not controlled adequately at source. 


Mitigation measures representing best practice for construction sites should be employed during the 


construction of the Project to ensure dust emissions and construction traffic/plant exhaust emissions are 


minimised to an extent where adverse impacts beyond the boundary of the Project site would be minimal.  Dust 


mitigation measures and monitoring provisions are included in Chapter 18 – Framework Operational 


Environmental Management Plan. A full Construction Environmental Management Plan (CEMP) for the 


Project would be prepared by the EPC Contractor on the basis of this framework. The mitigation measures 


which will be implemented during construction include the following: 


■ Measures to reduce dust arising through appropriate stockpile management; 


■ Controlling dust arising through management of vehicle movements and speeds; 


■ Appropriate materials handling (e.g. minimising drop heights); 


■ Measures to reduce dust impacts when grading; 


■ Correct use of cement batching; 


■ Reducing exposed areas of open ground; 


■ Preventing certain types of work in windy conditions; 


■ Controls of excavation, piling and sandblasting works (where relevant); and 


■ Minimising emissions from construction vehicles and plant through regular servicing and maintenance. 


6.7.2 Construction Phase Residual Effects 


Residual impacts, should they occur, following the implementation of mitigation measures would be temporary, 


of limited duration and negligible in impact. 


6.7.3 Construction Phase Cumulative Effects 


The construction of the Project and associated infrastructure will be the only known construction works within 


the larger area, therefore there will be no cumulative impacts beyond those associated with the Project facility; 


therefore, potential impacts would remain the same as above: temporary, of limited duration and negligible 


effect. 
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6.7.4 Operational Phase Mitigation Measures 


All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times.   


Emissions of CO, NOx and PM10 from the proposed facility will be continuously monitored with a Continuous 


Emissions Monitoring System (CEMS). This monitoring would provide data to confirm assumptions made for 


the dispersion modelling. This would accurately determine pollutant concentrations in the emissions and 


provide an indication of any temporal variation in emissions from the plant and further assist in verifying the 


modelling predictions and/or allow further, more accurate modelling to be undertaken in the future to determine 


potential air quality impacts. 


Ambient air monitoring of the pollutants considered in this assessment using the existing data of the nearby 


Saudi Aramco air monitoring station/s should be considered to verify the current baseline and impact of the 


existing facilities in the airshed.   


6.7.5 Operational Emissions 


Natural gas will be utilised as the primary fuel at the plant which will ensure emissions of SO2 are virtually non-


existent, as well as ensuring fine particle (e.g. PM10) emissions are also minimised.  Low NOx burners will be 


included in the design of the GTs, which will ensure NOx emissions from the plant are minimised.  


All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times. 


6.7.6 GHG Emissions 


The use of natural gas has significant advantages over other fossil fuels with each unit of energy provided by 


the combustion of natural gas resulting in less global warming emissions than other fossil fuels.  


The combination of low emissions per unit of released energy in combination with efficient technologies for the 


conversion into electricity and steam and the ready transportability of natural gas allows the production of 


electricity from natural gas with considerably less greenhouse gas emissions than other fossil fuels. 


The Project will incorporate leading combustion technology and will be operated to a high standard to ensure 


the efficiency of the combustion plant is maximised as far as practicable to prevent incomplete combustion and 


minimise methane emissions from this source. The design will be to a high specification and the facilities will be 


maintained to a standard which will control the unnecessary emission of natural gas (methane) from leaks. 


Minimising fugitive releases is a priority for the site to control associated risks to safety and the loss of product. 


Leak detection and repair procedures will be implemented at the site as part of the larger service and 
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maintenance programme for the plant, which will ensure that fugitive emissions of natural gas are prevented or 


minimised as far as practicable. 


6.7.7 Operational Phase Residual Effects 


Taking account of the mitigation measures employed in the design of the plant, the use of natural gas, and the 


conservative nature of the assumptions used in the modelling, the significance of the residual effects are 


considered to be: 


■ NO2 1 hour – Minor;  


■ NO2 annual – Minor; 


■ CO 1 hour - Negligible; 


■ CO 8 hour – Negligible  


■ Particulates – Minor; and 


■ CO2 – Minor. 


6.1 Summary and Conclusions 


6.1.1 Conclusions 


The proposed co-generation plant is in compliance with the PME ambient air quality standards for NO2 and CO 


including the impacts from existing Saudi Aramco gas processing facility background sources and monitoring 


background concentrations. For PM10, the peak predicted impacts from the plant and the existing sources are a 


small fraction of the standards. Due to a lack of PM monitored data in the Hawiyah area, background 


concentrations could not be considered. As Exponent state
29


 the ‘conclusion of the analysis is that the 


introduction of the new IPP facility as planned will be in compliance with the ambient air quality standards’.  


6.2 References 


■ Exponent Atmospheric Sciences (June 2013). Air Dispersion Modelling for an Independent Power Project 


at the Hawiyah Gas Plant, Saudi Arabia;  


                                                      


29
 Exponent Atmospheric Sciences (June 2013): Air Dispersion Modelling for an Independent Power Project at the Hawiyah Gas Plant, 


Saudi Arabia (p.2) 
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■ International Finance Corporation (April 2007). Environmental, Health and Safety Guidelines, General EHS; 


■ International Finance Corporation (December 2008). Environmental, Health and Safety Guidelines, 


Thermal Power Plants; 


■ IPCC (2006). Guidelines for National Greenhouse Gas Inventories, Volume 2: Energy, Chapter 2: 


Stationary Combustion; 
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Emissions Standards (Environmental Standards Committee); and 


■ EX-Im, n.d. General Bank Policies. Guidelines for Private Sector Category A Projects, Table 1 – 


Environmental Guidelines [Online] Available at: www. 


exim.gov/generalbankpolicies/environment/guidelines-for-private-sector-category-a-projects.cfm [Accessed 


16 06 2013]. 


 


 


  







  


 


Project number: 37442180 


Dated: 30/06/2013 
84 | 291 


7 Noise & Vibration 


7.1 Introduction 


This Chapter addresses the potential noise and vibration impacts associated with the HGP facility during the 


construction phase. In addition, guidance is provided on the operational phase impacts and where significant 


impacts are identified appropriate avoidance and mitigation measures are provided. 


7.2 Relevant Standards and Legislation 


7.2.1 Construction Phase Impacts 


The Kingdom of Saudi Arabia National Environmental Standard sets out General Construction maximum 


permissible façade noise limits depending on the designated area type in Article VI – Noise from construction 


activities. The permissible noise levels are presented in Table 7-1. 


Table 7-1 General Construction maximum permissible facade noise levels 


Area Classification 
Daytime LAeq, 12h dB 


(5min) 
Evening LAeq, 12h dB 


(5min) 
Night-time LAeq,12h dB 


(5min) 


A, B, C 75 65 45 


D 80 80 80 


 


The area classification is as follows: 


■ A: Quiet areas – These areas are designated quiet areas as they hold value in terms of being places of 


worship, important tourist attractions, recreational park land and those areas surrounding hospitals, schools 


and noise sensitive natural habitats. 


■ B: Sensitive – Areas designated in this category will typically be dominated by residential properties 


(including hostels and hotels) and may range from sparse population densities to suburban districts of 


cities. 


■ C: Mixed – This designation applies to mixed areas often within cities where there is a mix of residential 


and commercial activities. This designation will also apply to retail and financial districts. 


■ D: Non-Sensitive – The final classification of district is a predominantly industrial area where there are few 


residential properties and commercial premises. This classification also applies to industrial cities and land 


that is generally unpopulated.  
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It should be noted that the table as taken from the Kingdom of Saudi Arabia National Environmental Standard 


indicates LAeq, 12h indices for the evening as well as the night time periods. This is generally a day time index 


and the evening and night times are usually measured in terms LAeq, 4h and LAeq 8h respectively. The 24 hour day 


is split into three segments; 0700-1800 for the day time period, 1800-2200 for the evening period, and 2200-


0700 for the night time period. Our assessment is based on 12 hour days, 4 hour evenings and 8 hour nights. 


In the absence of any national environmental noise calculation methodology guidance with respect to Saudi 


Arabia and where detailed information is available, it is appropriate to estimate the levels of noise and vibration 


at local noise sensitive receptors in accordance with British Standard (BS) 5228:2009 Code of practice for 


noise and vibration control on construction and open sites – Part 1: Noise. 


This document details a methodology for estimating construction noise levels from a site based on the type of 


plant, usage, and distance to receiver, barriers and ground conditions. The assessment is carried out for 


multiple sources and multiple receivers. 


7.2.2 Operational Phase Impacts 


Criteria for permitted free field external noise limits are given activities are given within the Kingdom of Saudi 


Arabia National Environmental Standards in Article IV – Community noise and presented in Table 7-2. 


Table 7-2 Permitted Free-Field External Noise Limits for Community Noise, Measured at any Noise 
Sensitive Property within the Appropriate Area Designation  


Designation Daytime LAeq, T dB Evening LAeq, T dB Night-time LAeq, T dB 


A 50 45 40 


B 55 50 45 


C 60 55 50 


T- This is understood to be 12 hours for Day, 4 hours for Evening and 8 hours for Night time periods. 


The area designations are as follows: 


■ A: Sensitive – These areas are designated quiet areas as they hold value in terms of them being places of 


worship, important tourist attractions, recreational park land and those areas surrounding hospitals, schools 


and noise sensitive natural habitats.  


■ B: Mixed – Areas designated in this category will typically be dominated by residential properties (including 


hostels and hotels) and may range from sparse population densities to suburban districts of cities. 


■ C: Non-Sensitive – This designation applies to mixed areas often within cities where there is a mix of 


residential and commercial activities. This designation will also apply to retail and financial districts. 


In addition criteria for noise from industrial units in areas set aside primarily for industrial activities are given in 


Article V – Noise from industrial units in areas set aside primarily for industrial facilities and presented in Table 


7-3. 
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Table 7-3 Maximum permissible Free-Field Noise Levels 


Site Daytime LAeq, T dB Evening LAeq, T dB Night-time LAeq, T dB 


A1 55 50 45 


A2 55 50 45 


A3 55 50 45 


A4 65 60 50 


A5 75 65 55 


T- This is understood to be 12 hours for Day, 4 hours for Evening and 8 hours for Night time periods. 


The site classification is as follows: 


■ A1 – Retail refers to areas that are entirely dominated by retail, dining and recreational properties. 


■ A2 – Warehousing refers to areas where units predominantly store products or goods for distribution and 


there are no or very limited process activities. 


■ A3 – Light industrial refers to those areas which may be mixed with or adjacent to residential properties 


where minor manufacturing processes take place. 


■ A4 – Medium density industrial areas are those when a range of manufacturing processes including 


combustion take place on small to medium size sites and there is an absence of residential properties. 


■ A5 – High density industrial refers to designated industrial cities and complexes where large scale 


manufacturing, refining and petrochemical processes exist. Cement manufacture is specifically included. 


In addition to the Local Environmental Standards, the IFC World Bank General EHS Guidelines are presented 


in Table 7-4 below. 


Table 7-4 Noise Level Guidelines 


Receptor Daytime 0700-2200 


LAeq, 1h dB 


Nigh-time 2200-0700 


LAeq, 1h dB 


Residential; institutional; educational 55 45 


Industrial; commercial 70 70 


 


In addition to the absolute standards provided in Table 7-4 above, it is also a requirement of the IFC that noise 


impacts should not result in a maximum increase in background levels of 3dB at the nearest receptor location 


off-site. 


Finally the Aramco Technical Specification sets out the noise level criteria presented in Table 7-5 during the 


operational phase of the Project. 
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Table 7-5 Saudi Arabian Oil Company Permissible Noise Limits 


Location Noise Level dB(A) 


At the Plant fence, when all equipment is in operation 60 


At 1m (3.28ft) distance from open air installations 85 


Noise impact at the nearest receptor location off site 70 


Maximum increase in background levels at the nearest receptor 
location of site 


≤3 


Within control room 50 


Within machine rooms and workshops 85 


 


In addition to the above Environmental Noise Limits there are the Occupational Noise Limits in Table 7-6 that 


are used to protect employees from long term hearing damage. 


 


Table 7-6 Saudi Arabian Oil Company Permissible Occupational Noise Limits 


Duration of Exposure (Hours) Sound Pressure Level dB(A) 


16 85 


12 87 


10 88 


8 90 


6 92 


4 95 


3 97 


2 100 


1.5 102 


1 105 


0.5 110 


0.25 or less 115 


Impulsive Event 140 (Peak) 
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At occupational noise levels exceeding an 8 hour time-weighted average (TWA) of 85 dB(A) (or equivalently a 


dose of 50% of the values given in Table 7-6) personnel shall be enrolled in the Saudi Aramco Hearing 


Conservation Program. 


7.3 Methodology 


7.3.1 Construction Phase 


Construction noise has been assessed using the methodology set out in BS 5228 Part 1.  It is understood the 


main construction phases are as follows: 


■ Site preparation; 


■ Civil works; 


■ Supply and installation of plant and equipment; and 


■ MEP works. 


Noise predictions have been undertaken utilising the DataKustic CadnaA noise modelling software, based on 


the source noise levels presented in Table 7-7, which are in accordance with BS5228 and the following 


assumptions: 


■ There is one of each item of equipment on the site, 


■ The ground is hard and reflective; and 


■ The works are spread evenly across the work site. 
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Table 7-7 Construction Noise Emission Data 


Equipment 


Sound Pressure Level, LAeq dB (@10m) 


Site 


Preparation 


Civil  


Works 


Plant and 


Equipment 


MEP  


Works 


Dozer (41 t) 80 80 - - 


Tracked Excavator (40t) 79 79 - - 


Wheeled Loader  80 80 - - 


Articulated dump truck (tipping fill) 81 - - - 


Lorry 80 80 80 80 


Vibratory Roller 74 74 - - 


Large Rotary Bored piling rig 83 - - - 


Cement Mixer truck - 75 - - 


Tracked Mobile Crane - 77 77 - 


Lifting Platform - - 67 67 


Tower Crane - 77 77 77 


Power for site cabins 66 66 66 66 


Water pump (diesel) 68 68 - - 


Angle Grinder - 80 80 - 


7.3.2 Operational Noise 


Operational noise levels will be assessed using the methodology set out in ISO 9613:2. This methodology uses 


the following corrections to estimate environmental noise levels: 


■ Source sound power level; 


■ Geometric spreading; 


■ Screening; 


■ Air absorption; and 


■ Ground effects. 


The noise data used within the CadnaA model for the gas turbine generator, steam turbine package, HRSGs 


and close cooling water cooler were provided by Marubeni and can be seen in Table 7-8, Table 7-9, and 


Table 7-10. 
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Table 7-8 Sound Power Levels of the Gas Turbine Generator 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Inlet with Silencer 100 109 103 95 89 91 97 88 75 


Accessory Module 103 113 108 102 100 97 96 89 84 


Inlet Plenum 94 103 102 91 91 87 88 81 76 


Turbine Compartment 105 113 112 102 103 98 98 93 88 


Exhaust Plenum 96 109 105 96 93 88 83 79 74 


Load Compartment 94 109 104 97 89 87 81 76 70 


Generator 100 114 111 102 95 92 85 78 72 


Exhaust Plenum 145 139 141 143 142 140 138 134 128 


 


Table 7-9 Sound Power Levels for Cooling Tower 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Fan, Motor, and Gear Box  105 82 90 93 97 99 98 96 93 


 


Table 7-10 Sound Power Levels for the Closed Cooling Water Cooler 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Fan 98 102 100 96 95 94 89 85 75 


 


The sound pressure levels for the gas turbine step-up transformer, steam turbine step-up transformer as well 


as the auxiliary transformer were assumed to have a diffuse sound field pressure of 75dB(A). Furthermore 


85dB(A)  at 1m was utilized for the sound pressure levels of all pumps used at the plant.  
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In addition it has been assumed that the building fabric of all buildings including Gas Turbine Generators 


(GTG), Heat Recovery Steam Generators (HRSGs), Steam Turbine Generator (STG) enclosures and pump 


enclosures will provide a minimum weighted sound reduction index (Rw) of 30dB. This is typically achieved 


using an aluminium cladding panel. 


The stated assumptions and noise data were used to create a noise model for the steady state base load as 


shown in Figure 7-1. 


However this model did not include: 


■ Start-up/shut down of the power plant; 


■ Commissioning phase ; 


■ Failure conditions; 


■ Emergency conditions; and 


■ Other abnormal operating conditions.  


 


Figure 7-1  Screenshot of the CadnaA Operational Model 


7.3.3 Vibration 


Operational vibration can be an issue with thermal power station developments within a 200 m radius of 


vibration-sensitive properties and extremely unlikely beyond a distance of 500 m. Site visits and a review of the 


topographical drawings have indicated that the nearest affected premises are beyond this zone of influence.  


As such, operational vibration impacts have not been assessed. Any source of vibration significant enough to 


be perceived at or beyond the boundary would be potentially destructive close to the source and it is therefore 


not considered that this condition would be allowed to occur. 
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7.4 Existing Baseline Conditions 


In order to fully quantify the existing baseline noise levels measurements were undertaken at four 


measurement locations around the HGP site. The measurement locations are presented in Figure 7-2 and 


described in Table 7-11.  


Table 7-11 Description of Noise Measurement Locations 


Location Description 


NML1 At the location where the proposed equipment will be installed. Noise levels were dominated 
by mechanical plant from the power station. 


NML2 At the southern boundary of the site. Noise levels were dominated by mechanical plant from 
the power station. 


NML3 To the north of the proposed equipment site. Noise levels were dominated by mechanical 
plant from the power station. 


NML4 At a location approximately 4000m to the north west of the site. The noise levels were dom-
inated by local road traffic 


 


 


Figure 7-2 Noise Measurement Locations 
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The results of the noise survey are presented in Table 7-12 below. 


Table 7-12 Measured Baseline Noise Data 


Location Time Period LAeq Lmax L90 L10 


NML1 Day 57.7 66.3 55.4 59.4 


NML2 Day 52.7 71.0 45.7 55.7 


NML3 Day 50.8 66.3 54.4 43.3 


NML4 Day 52.5 81.0 42.0 51.8 


 


It should be noted that during the noise measurements there were strong gusts which is some cases controlled 


the LAmax values as well as affected the measured LAeq values however due to site access restrictions this was 


the only time and date at which the noise survey was possible. 


7.5 Sensitive Receptors 


The HGP site is very remote, with no onsite accommodation. It is understood that all workers, whether 


construction or operational staff, are housed either in Al Hofuf town or Udaliyah township which are 


approximately 60km and 40km away from the site. 


There are no noise sensitive receptors to the vicinity of the site, however smaller encampments associated with 


camel ranching and subsistence farming which are harder to identify may be located near the site. 


7.6 Assessment of Construction and Operational Impacts 


7.6.1 Construction Phase Impacts 


The construction phase assessment has been undertaken based on the principles described in Section 7.3.1 


and the results are presented in the form of noise maps in Figure 7-3 and Figure 7-4.   
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>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 
            
            


  


Figure 7-3 Construction Noise – Site Preparation and Civil Works Noise Map 


 
>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 


            
            


  


            Figure 7-4 Construction Noise – Plant and Equipment and MEP Works Noise Map 


The construction phase noise impacts are rated as being of negligible significance, therefore special mitigation 


measures will not be required to protect off site receptors.  
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7.6.2 Operational Phase Impacts 


The operational phase assessment has been undertaken based on the principles described in Section 7.3 and 


the results are presented in the form of noise maps in Figure 7-5.  


>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 
            
            


 


Figure 7-5 Operational Noise – Proposed Equipment Noise Map 


The results of the noise modeling predictions compared to the criteria are presented in Table 7-13 below.   


Table 7-13 Operational Phase Predicted Noise Levels 


Location 


Predicted steady 


state 


dB LAeq, T 


Existing Noise 


Levels 


dB LAeq, 10min 


Noise Limit  


dB LAeq, T 
Acceptable 


North Boundary ≤45 50.8 60 Yes 


South Boundary ≤45 52.7 60 Yes 


East Boundary ≤55 57.5 60 Yes 


West Boundary ≤45 50.8 60 Yes 


 


The results indicate that the predicted sound pressure levels from the new equipment will meet the 60dB(A) 


criteria at the boundaries of the site. In addition the cumulative noise of the existing noise levels on site and the 
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new equipment are still below the 60dB(A) criteria at the boundaries. Finally due to the lack of any noise 


sensitive receptors to the vicinity of the site no operational impacts have been predicted. 


7.7 Mitigation Measures, Residual and Cumulative Effects 


7.7.1 Construction Phase Mitigation Measures 


The predicted construction noise levels during the construction phase are below the criteria therefore no 


additional mitigation measures are required. 


It is however recommended to follow ‘As Low As Reasonably Practicable’ methods of noise and vibration 


control such as: 


■ It is recommended that regular noise monitoring is undertaken within close proximity of noise sensitive 


locations, if future works include activities which are known to cause significant levels of noise; 


■ In order to control the duration of noise and vibration from the construction activities, no noise from the 


works will be audible at the boundary of any occupied residential property outside the hours of: 


 Saturday to Thursday 07:00 - 19:00; and  


 No working on Friday or Public Holidays. 


■ If noise exceeds the required standards the use of acoustic screens or noise attenuation measures will be 


implemented; 


■ Stationery machinery such as generators must be kept in enclosed structures for noise control during the 


night; 


■ Items of plant on site operating intermittently will be shut down in the intervening periods between use; 


■ Electrically powered plant should be preferred, where practicable, to mechanically powered alternatives.   


■ All mechanically powered plant should be fitted with suitable silencers; 


■ Use of vibratory hammer for piling rather than impact hammer to reduce noise levels; 


■ High frequency vibrator hammer to be used rather than low frequency based on the type of piling; 


■ Moveable acoustic sound barriers for the hammer and piling equipment to be provided near to receptors 


such as the adjacent staff accommodation and other facilities; 


■ Delivery vehicles should be prohibited from waiting within or near the construction site with their engines 


running. The movement of heavy vehicles during the night will be avoided wherever practical; 


■ Noisy equipment and machinery will be replaced with less noisy alternatives or provide equipment that is 


specifically designed with noise inhibitors, such as generators and compressors with silencers and muffled 


jackhammers; and 
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■ It is recommended that a grievance procedure be implemented by the EPC Contractor. This will provide a 


mechanism for adjacent staff or nearby residents to make representations if significant noise disturbance 


occurs. 


7.7.2 Construction Phase Residual Effects 


Given the nature of the locality and current monitoring of sensitive receptors, it is anticipated that the overall 


residual impact for construction works will be temporary and of negligible significance. 


7.7.3 Construction Phase Cumulative Effects 


Construction noise has been assessed within the construction noise section above. It is considered that the 


cumulative effects of these noise sources are negligible on account of the temporary nature of construction 


activities and the considerable distance of the nearest off-site noise sensitive location. 


7.7.4 Operational Phase Mitigation Measures 


The predicted environmental noise emissions from the HGP during the operational phase are below the noise 


criteria based on the supplied noise data, therefore from an environmental perspective, no additional mitigation 


measures are required. 


Saudi Aramco Engineering Standard SAES-A-105 – Noise Control (5 August 2012) sets out the requirements 


for the EPD/ECC in terms of providing noise level testing  as part of the commissioning process, prior to 


approval.  Any areas that exceed 85 dB(A) will need to be detailed on  a noise contour drawing. 


However, it is important to note that there are also occupational noise standards that need to be maintained as 


part of the Health and Safety of the employees at the facility. It is therefore important that noise levels in 


working areas are limited to less than 85 dB(A) at 1m from any noise generating equipment. 


It is recommended that as part of the Operational Management Plan regular noise monitoring is undertaken at 


the site boundary to show compliance with KSA noise standards. It is further recommended that a full 


occupational noise survey is undertaken in the interests of the health and safety of the site employees. 


7.7.5 Operational Phase Residual Effects 


Given the predicted increase in operational noise levels and the lack of noise sensitive receptors to the vicinity 


of the site, it is anticipated that the overall residual impact for the operational works will be of negligible 


significance. 


7.7.6 Operational Phase Cumulative Effects 


Operational noise has been assessed within the operational noise section above. It is considered that the 


cumulative effects of these noise sources are negligible due to the existing noise levels measured on site and 


distance of the nearest noise sensitive receptors. 
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7.8 Summary and Conclusions 


An assessment of the potential noise and vibration effects of the HGP facility during both construction and 


operation has been undertaken. 


The construction phase noise impacts have been predicted based upon noise data contained in BS5228. The 


results of the assessment are within the recommended limits and recommendations for the on-going monitoring 


of the noise levels associated with construction activity have been made. 


The operational phase noise impacts have been predicted based upon noise data supplied for the intended 


equipment. The results of the assessment are within the recommended limits and recommendations for the on-


going monitoring of the noise levels associated with operational activity have been made. 
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8 Waste Management  


8.1 Introduction 


This chapter presents the results of a solid waste assessment for the proposed HGP facility. The potential 


impacts that may arise from waste generated during the construction and operational phases are identified, 


whilst the chapter also details opportunities for implementing mitigation measures together with good practice 


for the storage, transfer and disposal of waste in order to reduce the potential impacts arising during each 


phase of the development.  


8.2 Relevant Standards and Legislation 


8.2.1 National Legislation & Standards 


The GER, 2001 makes specific reference to the control of solid waste materials and, in particular, waste 


materials which are classified as hazardous in terms of their impacts on the environment. The following are of 


particular note: 


■ Article 14 (Hazardous Waste Management) identifies the Presidency of Meteorology and the Environment 


(PME) as the responsible authority for the regulation of waste materials; and 


■ GER Appendix 4 “Hazardous Waste Control Rules and Procedures” provides details regarding the 


classifications of waste and the obligations placed on producers, transporters and waste disposal 


authorities to ensure environmental pollution is avoided. Prior to shipping any hazardous waste outside the 


facility, the generator of hazardous waste shall comply with the requirements for packaging, record keeping 


and duty of care obligations.   


8.2.2 PME 2012 Standards 


The revised PME environmental standards, issued in 2012, include the following, which are of relevance to this 


assessment: 


■ Environmental Standard 8 – Waste Acceptance Criteria; 


■ Environmental Standard 9 – Waste Classification; 


■ Environmental Standard 12 – Waste Control; 


■ Environmental Standard 13 – Waste Handling and Storage; 


■ Environmental Standard 14 – Waste Training and Operators; and 
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■ Environmental Standard 15 – Waste Transport. 


The requirements of these standards as they relate to the Project are detailed within the mitigation section 


below. 


8.2.3 Saudi Aramco Standards 


Saudi Aramco has defined specific instructions and procedures regarding waste management. The relevant 


instructions and procedures for the Project are the following: 


■ GI 0430.001 Implementing the Saudi Aramco Hazardous Waste Code (HWC), 1
st
 January 2010


30
 within 


Saudi Aramco’s General Instruction Manual. This instruction ‘defines responsibilities, principles and 


practices for the implementation of hazardous waste requirements that are designed to comply with 


government and local regulation, protect the environment, actively reduce or minimize waste generation, 


and reduce associated waste management costs’. The Project will be required to comply with this 


instruction. This provides for example the following principles and practices: 


 Periodical inspections conducted by the Environmental Protection Department (EPD) in order to detect 


and correct improper practices and conditions; 


 Vigorous promotion for waste minimisation and proper waste management in order to encourage and 


assist employees in protecting the environment; and 


 An annual Hazardous Waste Compliance report incorporating major programs covered by the Saudi 


Aramco HWC and forwarded to Corporate Management. 


■ GI 150.001 Asbestos Hazard Management, 29
th
 July 2007


31
 within Saudi Aramco’s General Instruction 


Manual. This instruction ‘assigns responsibilities and establishes measures for the identification, regulation, 


utilization and disposal of asbestos-containing materials (ACM). The Project will be required to comply with 


this instruction. This provides for example the following instructions for disposal within Section 6.0: 


 ‘The proponent shall ensure that all asbestos waste leaving the work site is properly contained, sealed 


and labelled and transported in a covered leak-proof vehicle to prevent the release of asbestos fibers 


during transport and that Hazardous Waste Manifest has been correctly filled and accompanies the 


load’; 


 ‘The landfill operator shall inspect received loads to verify that the waste has been properly contained to 


prevent the release of asbestos fibers during disposal prior to signing the Hazardous Waste Manifest’; 


and 


                                                      


30
 Saudi Aramco: General Instruction Manual – Implementing the Saudi Aramco Hazardous Waste Code (HWC) - GI 0430.001, 1st January 


2010. 


31
 Saudi Aramco: General Instruction Manual – Asbestos Hazard Management – GI 150.001, 29th July 2007. 
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 ‘The perimeter of the disposal site must be fenced to prevent access by the general public. Signs must 


be posted indicating that this is an asbestos disposal site’. 


■ CU 22.06 Disposal of Polychlorinated Biphenyl (PCB), 30
th
 March 2009


32
 within Saudi Aramco Supply 


Chain Management Manual. The Project will be required to comply with this. This document describes 


procedures for processing and disposing of PCB and it provides the following: 


 The definition of PCB; 


 The procedure for requesting disposal of PCB; 


 The procedure for handling PCB safely; 


 The procedure to apply in the event that the personnel are affected by PCB; and 


 The procedure for sending PCB for disposal. 


 


In addition, the Saudi Aramco Engineering Standards (SAESs) covers the subject Solid Waste Landfill 


Requirements within SAES-S-007, 5
th
 August 2012


33
. Within this standard, it is detailed in which class of landfill 


will be disposed the different type of Waste. The Project will be required to comply with this. The classification 


of the waste disposal is the following:   


■ Class I hazardous wastes will be disposed in a Class I Landfill; 


■ Class II solid wastes shall be disposed in either a Class II or a Class I landfill; and 


■ Class III solid wastes shall be disposed in either a Class III or a Class II landfill. 


8.2.4 IFC Standards 


The IFC Environmental, Health and Safety (EHS) Guidelines for Thermal Power Plants (December, 2008) 


requires: “Management of ash disposal and reclamation so as to minimize environmental impacts – especially 


the migration of toxic metals, if present, to nearby surface and groundwater bodies, in addition to the transport 


of suspended solids in surface runoff due to seasonal precipitation and flooding. In particular, construction, 


operation, and maintenance of surface impoundments should be conducted in accordance with internationally 


recognized standards.” 


Section 1.5 of the IFC General EHS Guidelines covers Hazardous Materials Management and Section 1.6 


deals with waste management and is applicable to all projects that generate, store or handle any quantity of 


                                                      


32
 Saudi Aramco: Supply Chain Management Manual – Disposal of Polychlorinated Biphenyl (PCB) – CU 22.06, 30th March 2009. 


33
 Saudi Aramco: Engineering Standards – Solid Waste Landfill Requirements – SAES-S-007, 5th August 2012. 
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waste. The waste management guidelines state that facilities that generate and store wastes should practice 


the following: 


■ Establish waste management priorities at the outset of activities based on an understanding of potential 


Environmental, Health, and Safety risks and impacts; 


■ Establish a waste management hierarchy that considers prevention, reduction, reuse, recovery, recycling, 


removal and finally disposal of wastes; 


■ Avoid or minimize the generation waste materials, as far as practicable; 


■ Where waste generation cannot be avoided but has been minimized then options for recovering and 


reusing waste should be developed; and 


■ Where waste cannot be recovered or reused, identify means of treating, destroying, and disposing of it in 


an environmentally sound manner. 


This assessment also considers the likely impacts upon soils and geology as a result of Project activities in 


relation to the updated IFC Performance Standards; namely: 


■ Performance Standard 3: Resource Efficiency and Pollution Prevention. 


It is a requirement of this performance standard to implement measures to ensure the following: 


■ ‘avoid the generation of hazardous and non-hazardous waste materials. Where waste generation cannot be 


avoided, the client will reduce the generation of waste and recover and reuse waste in a manner that is 


safe for human health and the environment.  Where waste cannot be recovered or reused, the client will 


treat, destroy or dispose of it in an environmental sound manner that includes the appropriate control of 


emissions and residues resulting from the handling and processing of the waste material’;    


■ ‘when hazardous waste disposal is conducted by third parties, the client will use contractors that are 


reputable and legitimate enterprises licensed by the relevant government regulatory agencies and obtain 


chain of custody documentation to the final destination’; 


■ ‘The client will avoid or, when avoidance is not possible, minimise and control the release of hazardous 


materials….The client will avoid the manufacture, trade and use of chemicals and hazardous materials 


subject to international bans or phase-outs due to their high toxicity to living organisms, environmental 


persistence, potential for bio accumulation or potential for depletion of the ozone layer’; and, 


■ ‘This section also provides guidelines for the segregation of waste into hazardous and non-hazardous 


streams and how to manage these waste streams. The Project should seek to demonstrate compliance 


with the principles and guidelines set out within this document’. 
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8.3 Methodology 


The principal aim of this assessment is to consider the key waste management issues associated with the 


construction and operational phases of the proposed HGP facility, with particular reference to identifying 


opportunities for the reduction of the severity or likelihood of significant environmental impacts. 


■ A site visit undertaken by WSP on 13
th
 June 2013;  


■ A desk top review to collate existing information relevant to waste generation and disposal in the Kingdom; 


■ A review of the Project in relation to waste storage and transfer requirements; 


■ A review of available and accessible waste guidance and policy information. 


8.4 Existing Baseline Conditions 


8.4.1 Existing Baseline Conditions 


Responsible management of solid waste materials, both hazardous and inert, has become a pressing need for 


all developing and modern economies, including the Kingdom of Saudi Arabia.  There are strong economic and 


environmental reasons for tackling the growing quantity of solid waste. 


Waste management sites and facilities in the Kingdom are typically operated and managed by private 


companies or the local municipalities, with the PME as the competent environmental regulator. When new sites 


are proposed and constructed, the PME plays an important role in advising the operators on the environmental 


protection requirements for the facility. 


The design of any new facility should take into account the types of waste being produced within a given area 


or region and the environmental setting in which it will be placed. The needs and concerns of the local 


population should be considered within the decision process. 


During the site visit, no inert and/or hazardous wastes were observed within the site footprint or in its close 


proximity.  


8.5 Sensitive Receptors 


The main sensitive receptor relating to hazardous and non-hazardous (inert) wastes generated by the Project 


will be the waste infrastructure utilised for the treatment and storage of wastes produced from the facility, both 


during the construction and operational phases. These receptors have been assessed as low to medium in 


terms of sensitivity.  
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Potentially sensitive receptors also include construction and operational workers who could be exposed to 


hazardous materials if adequate procedures have not been implemented to ensure the abatement, correct 


storage and transport of such waste materials, together with contamination of the environment resulting from 


releases of hazardous substances. There is also the potential for increased traffic generated by the 


requirement for waste removal throughout the construction and operational phases of the Project. Traffic 


Impacts are discussed elsewhere in this report. 


8.6 Assessment of Construction and Operational Impacts 


8.6.1 Construction Phase Impacts 


A summary of the potentially significant effects associated with the generation of both hazardous and non-


hazardous waste streams as a result of the construction phase of the HGP facility is presented below.  


The construction of the facility is likely to generate significant quantities of waste; Table 8-1, below, outlines the 


waste types and sources expected during the construction phase. At this stage however it is not possible to 


quantify the amounts of wastes produced.  


Table 8-1 Typical Construction Phase Waste Origins 


Excavation and Demolition Waste 


 Spoil 


 Demolition waste 


Other Solid Wastes 


Residual general waste 


 


Construction Wastes 


 Concrete and cement  


 Brick / Block/ Ceramics 


 Metals including steels from fabrication, iron al-


uminium etc.  


 Glass and Cladding 


 Timber and plaster board 


 Insulation materials including fibreglass 


 Plastics from packaging and construction mate-


rials 


Hazardous Wastes 


 Oil both liquid and sludge 


 Paint, thinners contaminated painting equipment 


 Chemicals 


  


 


Excavation and Demolition Waste 


A small paved road runs through the future Project site as shown in Figure 8-1 and will be considered in the 


provisions for demolition and likely to be removed during construction works.  


In addition it is likely that significant quantities of excavation waste will be generated through the construction of 


such elements as the foundation and the construction of service trenches. It is expected that the majority of 


excavated material will comprise of natural ground material, which is likely to be classified as non-hazardous. 
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Whilst a qualitative impact assessment cannot be undertaken to ascertain the levels of excavation and 


demolition waste generation, it is thought that this may result in a minor negative impact.  


 


Figure 8-1 Small Paved Road Located on the Project Site 


Construction Waste 


Waste material from the construction of buildings and plant infrastructure will require off-site disposal. 


Additionally, the high number of construction workers expected to be required at the site during the construction 


phase is likely to result in an increase in waste generation. 


Licensed waste management facilities must be used for disposal and therefore the waste generation is likely to 


result in a minor negative impact. 


Uncontrolled or unlicensed dumping of waste is common in the region and steps should be taken to ensure this 


does not happen in order to prevent significant environmental damage in the local area. 
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Storage of Construction Waste 


The impacts associated with the poor storage of construction materials on-site may result in the potential 


wastage of large volumes of raw materials. It is anticipated that prior to the implementation of appropriate 


mitigation measures that this will result in a minor negative impact.  


Movement of Construction Waste 


The potential impact from the off-site movement and disposal of waste, either to an appropriate landfill site or to 


a recycling centre, may result in increased traffic movements from the site which will result in noise and dust 


generation. Such perceived traffic impacts are dealt with elsewhere in the report but for the purpose of this 


report are thought to be of minor negative impact.  


Generation of Hazardous Wastes 


Hazardous wastes likely to be produced will include oil (both liquid and sludge), paint, thinners, contaminated 


painting equipment and chemicals associated with construction activities. 


It is anticipated that potential impacts of hazardous waste streams generated from construction activities of the 


HGP facility are likely to be of moderate negative significance due to the potential to cause contamination if 


not managed or disposed of properly. It is also noted that not all landfills in the Kingdom are lined which sug-


gests that the leaching of hazardous materials to the surrounding soil strata and groundwater may occur. The 


contamination impacts associated with hazardous wastes are described in full in the chapter on soils, geology, 


and contamination.  


8.6.2 Operational Phase Impacts 


The type of solid waste materials generated during the operational phase may be expected to include:  


■ Waste associated with operation and maintenance works of the plant equipment; and,  


■ General waste streams generated from the administration buildings, site canteen and worker 


accommodation. 


Generation of Hazardous Wastes 


The principal solid waste impact associated with the operation of the Project will be the production of chemical 


packaging, and the subsequent containment and transportation associated with their disposal. Other types of 


solid waste materials generated during the operational phase include:  


■ Process residuals; 


■ Spent media; 


■ Waste associated with operation and maintenance works of the plant equipment; and  


■ General waste streams generated from the administration buildings. 
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Further, hazardous wastes likely to be produced will include hydrocarbons and oils, solvents, contaminated 


rags, steel and plastic drums, filters, paints and greases, together with chemical dosing remnants from the 


chemical injection of the main feedwater dosing system. Periodically, it may also include pipe work, metals and 


plastics associated with plant maintenance or filter media and sludge arising from treatment works.  


It is anticipated that potential impacts of hazardous waste streams generated from the operational and mainte-


nance works and plant processes of the HGP facility are likely to be of moderate negative significance due to 


their potential to cause contamination if not managed or disposed of properly. Uncontrolled or unlicensed 


dumping of waste is also common in the region and steps should be taken to ensure this does not happen in 


order to prevent significant environmental damage.   


General Solid Wastes 


The waste from the operational administration area and any worker’s accommodation included within the site 


boundary of the plant will be general waste streams of a predominately non-hazardous nature and may include: 


■ Paper – waste paper may be generated during the general administration process and on site record 


keeping; 


■ Organic food waste – leftover food and preparation waste from canteen areas; 


■ Cardboard – waste cardboard may be generated from deliveries of material to the site; 


■ Green waste – from on-site landscaping; and 


■ Plastic packaging – waste plastic packaging in the form of shrink and bubble wrap. 


The Project is unlikely to result in a significant generation of general solid waste during operation and the im-


pact is therefore predicted to be minor negative effect, due in the main to the impact on depleting landfill 


space in the region. 


8.7 Mitigation Measures, Residual and Cumulative Effects 


The mitigation measures applicable to waste management are set out within this section. 


8.7.1 Construction Phase Mitigation Measures 


In accordance with Environmental Standard 8 – Waste Acceptance Criteria, a waste generator must undertake 


a detailed audit of their waste to establish whether the waste: 


i. is prohibited from disposal to landfill; 


ii. is hazardous and suitable for landfill in its current condition; 


iii. is hazardous and would meet the Waste Acceptance Criteria (WAC) for dedicated hazardous landfill; 
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iv. is hazardous and regarded as stable and non-reactive; 


v. will be classified as inert, appears on the WAC lists and does not require testing; 


vi. requires testing prior to being certain as to which class of landfill it can go to; or 


vii. has, or may be subject to treatment of some sort. 


Details of the waste classification process are set out in Environmental Standard 9 – Waste Classification. 


Once the waste is characterised, the Generator must then consider the ways in which the waste might be 


managed and disposed, in accordance with the waste hierarchy of minimisation, reuse, recovery or ultimate 


disposal.  


This is illustrated in Figure 8-2, below. 


 


Figure 8-2 Waste Hierarchy 


 


If disposal is the only option, the Generator must select the disposal option that avoids or reduces any impact 


on the environment. Where landfill is the only disposal option identified for all or part of the waste, the 


Generator must consider the appropriate treatment options as follows: 


i) identify the landfill that may be able to accept the treated waste; and 


ii) establish whether the waste will meet the relevant WAC. 


During the construction phase, the EPC contractor and their sub-contractors will be required to minimise the 


impacts on the environment that may arise as a result of construction works.  This is normally implemented via 


the development of a construction environmental management plan (CEMP), and adherence to such a plan. 


The CEMP will need to comply with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply 


Chain Management and General Instruction Manual. The construction contractor will also promote the 


commitment to continual improvement and the identification of appropriate opportunities to reduce waste and 


where practicable, promote recycling and the potential reuse of materials. This will be implemented by ensuring 
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increased awareness among construction workers of more sustainable working practices, for example through 


‘Tool Box Talks’ to ensure that all workforce and sub-contractors are adequately informed. 


The EPC contractor and their sub-contractors will be required to identify the types and quantities of waste that 


can be minimised or effectively segregated for recycling/re-use and the materials that require disposal to 


landfill. As part of this process, clearly labelled waste skips should be provided for the separation of specific 


waste materials such as metal, wood, cardboard and polythene for recycling. Separate skips or containers will 


also be provided for residual waste streams generated during the construction phase which cannot be reused 


or recycled.  


Any waste fuels, oils and chemicals will be stored separately in a bunded compound situated on an 


impermeable surface in order to prevent any potential spillage and contamination issues prior to collection for 


appropriate disposal. 


In addition, and in accordance with the IFC EHS Guidelines (Waste Management), waste minimisation should 


be encouraged among suppliers. This is likely to involve suppliers committing to reducing surplus packaging 


associated with any construction materials; particularly common packaging materials such as plastics (shrink 


wrap and bubble wrap), cardboard and wooden pallets. This may also involve improved procurement and 


consultation with selected suppliers regarding commitments to waste minimisation, recycling and the emphasis 


on continual improvements in environmental performance. Table 8-2, below, summarises the most important 


mitigation measures that will be implemented to minimise the potential waste of on-site materials during 


construction. 


Table 8-2 Measures to Reduce the Waste of on-site Materials 


Ordering Delivery 


Avoid: 


 Over ordering (order ‘just in time’); 


 Ordering standard lengths rather than lengths re-


quired; 


 Ordering for delivery at the wrong time (update 


programme regularly). 


Avoid: 


 Damage during unloading; 


 Delivery to inappropriate areas of the site; 


 Accepting incorrect deliveries, specifications, or 


quantities. 


 


Storage Handling 


Avoid: 


 Damage to materials from incorrect storage; 


 Loss, theft, or vandalism through secure storage 


and on-site security. 


Avoid: 


 Damage or spillage through incorrect or repeti-


tive handling. 
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Additionally, in order to ensure that such a system of reuse and recycling is effective a set of measures should 


be set out which encourages a programme of auditing at each stage of the construction process. This will assist 


in achieving appropriate on-site waste targets and focus upon: 


■ Quantifying raw material wastage; 


■ Quantifying the generation of each waste stream; 


■ Methods by which the waste streams are being handled and stored;  


■ Quantifying the material disposed of off-site to landfill facilities; and, 


■ Identifying responsibilities. 


 
Setting waste targets and undertaking future measurement and monitoring will assist in determining the 


success of waste management initiatives employed at the HGP site during construction. This will ultimately lead 


to continual improvement as the construction process progresses. 


Environmental Standard 12 – Waste Control sets out a Duty of Care on waste generators, transporters and 


disposers to ensure that: 


a) Waste is not illegally disposed of or dealt with without a licence or in breach of a licence or in a way that 


causes pollution or harm; 


b) Waste does not escape from a Waste Handler’s control; 


c) Waste is transferred only to an ‘authorised person’, such as the relevant Competent Agency, registered 


transporter or licensed disposer; 


d) When the waste is transferred, it is accompanied by a full written description so that each person who has it 


knows enough to deal with it properly and thus avoids committing an offence under GER 2001. 


 


Waste Generators shall be responsible for identification of the types of waste and hazardous waste they 


generate, as well as for ensuring that such wastes are stored, treated and disposed of in an environmentally 


sound manner that does not cause its dispersal and also does not cause any detrimental effect on human 


health, safety and welfare or the environment and the natural resources. 


To this end, The Generator shall be required to: 


i. classify and identify their waste; 


ii. refrain from delivering or transferring wastes to a waste transporter or to a Treatment, Storage or 


Disposal (TSD) facility which are either not registered, not licensed or who do not have a site ID 


number from the Competent Agency; 


iii. refrain from delivering consignments of waste for transportation outside the TSD Facility without being 


accompanied by a Waste Tracking Form, obtained from the Competent Agency, where relevant; 
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iv. comply with segregation and storage requirements as specified in the Waste Segregation and Storage 


Standard; and 


v. prepare the waste for transportation. 


It is also a responsibility of Waste Generators to prepare a Waste Tracking Form. The Generator must give the 


prescribed information to the Transporter and, within fourteen days of the transfer, give the information to the 


Competent Agency on the completed form. The following information must be provided on the form: 


i. the Generator’s name, address, municipality and contact details; 


ii. the name, address, and contact details of the person to whom the waste is to be transported; 


iii. the day and time the Generator gives the waste to the transporter for transporting; 


iv. the type and number of containers if the waste is hazardous; and 


v. the following waste details: 


 The type of waste; 


 The amount in kilograms, tonnes, cubic metres or litres; 


 Its physical nature (liquid or solid); 


 Its hazardous waste code, if relevant (see Waste Classification Standard); 


 The waste origin code for the activity that produced the waste (see Appendix A, Table 1). 


The Generator is required to record and keep for a minimum period of five years the following information: 


i. the information detailed in the waste tracking form; and 


ii. the Transporter’s name, address and contact details. 


 


Environmental Standard 14 – Waste Handling and Storage sets out that all stored wastes must be segregated 


as follows: 


a) Segregation reduces the risk of waste being incorrectly classified and ensures that the correct procedures 


are followed from the point of generation through to final disposal. 


b) Liquids must be kept separate from solid wastes, and non-hazardous and inert waste must be segregated 


from hazardous wastes, so as to create effective segregation systems to: 


i. prevent unwanted or potentially dangerous reactions; 


ii. reduce the rate of accidental exposure to potentially hazardous substances; 


iii. ease handling and disposing of wastes; 


iv. increase the diversion of waste for the purposes of recycling.; and 
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v. keep the cost of waste disposal to a minimum. 


 


Environmental Standard 14 – Waste Handling and Storage requires that waste storage areas are managed as 


follows: 


a) Storage areas must be located to eliminate or minimise the double handling of waste. 


b) Storage areas must be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the wastes stored therein. 


c) The waste Generator using satellite storage areas and the designated waste manager of the main waste 


storage are responsible for the proper accumulation, maintenance and housekeeping of their storage 


areas. They must ensure that: 


i. Waste streams do not get mixed and that no waste other than the normal waste stream, approved for 


the container, is placed in the collection container. 


ii. The waste components are correct and complete for each waste container. 


iii. Accurate records are maintained to ensure compliance with onward transportation of the waste and to 


minimize analytical costs associated with disposal. 


iv. All leaks, spills, and releases are recorded. 


v. Major leaks, releases or spills sufficient to pose a threat to human health or the environment are 


brought to the attention of the Competent Agency. 


vi. All major hazardous spills (>25 litres) are reported immediately to the Competent Agency and the 


appropriate evacuation action taken. 


d) Storage areas must be constructed such that any spillage or loss of containment of a particular waste type 


cannot spread to other waste types. This is particularly important where flammable materials are involved. 


e) The total maximum storage capacity of the storage areas must be clearly and unambiguously stated in 


writing, accompanied with details of the method used to calculate the volumes held against this maximum. 


The stated maximum capacity of storage areas must not be exceeded. 


f) The storage arrangements must be marked on a site plan which clearly shows: 


i. waste types to be stored in particular areas; 


ii. separation arrangements; 


iii. any fire breaks proposed; and 


iv. the maximum storage capacity of each storage area. 


g) Storage area drainage infrastructure must ensure all contaminated runoff is contained and that drainage 


from incompatible wastes cannot come into contact with each other. 
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h) There must be vehicular, for example, forklift, and pedestrian access at all times to the whole of the storage 


area such that the transfer of containers is not reliant on the removal of impediments which may be 


blocking access, other than drums in the same row. 


i) Containers must be stored in such a manner that leaks and spillages cannot escape over bunds or the 


edge of the sealed drainage areas. 


8.7.2 Construction Phase Residual Effects 


Management of Construction Waste 


Waste management must be included within the EPC contractor’s EHS plan and CEMP. These should provide 


the necessary framework for the management of waste on-site during the construction process. This should 


include encouraging waste minimisation practices during the construction process, setting waste diversion 


targets and segregating waste streams for reuse/recycling. It will also help to ensure that waste is disposed of 


at suitable licensed facilities and reduce the amount of waste disposed of thereby reducing the associated 


traffic impact. It is anticipated that the implementation of best practice measures highlighted above and in 


accordance with the aforementioned IFC guidelines, will reduce the possibility of contamination occurring. Such 


an approach will result in the impact of construction waste reducing from being of minor negative significance 


to a negligible impact. 


Following the implementation of appropriate controls such as testing for contaminants, and subsequent 


remediation if required, it is considered that the residual impacts associated with excavation and demolition 


waste will be negligible. 


Assuming that hazardous waste streams are handled by a locally registered waste contractor and transferred to 


an appropriately licensed hazardous waste facility, and control measures are implemented to prevent 


accidental spillages and ensure appropriate storage, the residual impact of the generation of hazardous waste 


is considered to be of negligible significance. 


Storage of Construction Waste  


It is anticipated that implementation of the best practice measures highlighted above and in accordance with 


the aforementioned IFC guidelines, will reduce the possibility of contamination occurring. The potential for 


contamination to occur associated with the storage of construction waste is assessed in the chapter on soils, 


geology, and contamination. It is anticipated that such an approach will result in a reduced effect although 


construction waste remains of minor negative concern. 


Movement of Construction Waste 


Implementation of a programme targeting waste streams for re-use/recycling throughout the various stages of 


the construction process will divert waste from landfill and assist in reducing the number of vehicles using the 
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local highway infrastructure in the region. It is anticipated that such an approach will result in a reduced effect 


although construction waste remains a minor negative effect. 


8.7.3 Construction Phase Cumulative Effects 


The cumulative waste impacts associated with the Project are not at this stage known. Clearly, the operational 


Saudi Aramco gas processing facility will generate both hazardous and non-hazardous wastes, which 


combined with waste generated as a result of the construction of the HGP facility would be considered to result 


in cumulative effects. The cumulative effects are however likely to be broader in scope – in this case the 


cumulative impacts upon existing waste management facilities is also dependent upon other waste producers 


operating in the region and therefore cannot be quantified.  The implementation of best practice measures, as 


set out above, by the EPC Contractor will however reduce such cumulative impacts as far as practicable. 


8.7.4 Operational Phase Mitigation Measures 


The operational phase of the Project will result in the generation of waste streams associated with the plant 


operation, maintenance works and administration functions. Once the plant is in operation it is important that a 


comprehensive operational environmental management plan (OEMP) is developed and that waste 


management is considered a priority.  


A formal and structured way of monitoring and recording waste and associated impacts must be developed. A 


schedule of monitoring and periodic audits to inform the OEMP process must also be established. Procedures 


for waste management will be clearly defined. Plans will be drawn up for waste generated due to emergencies 


and accidents. Responsibilities of individuals relating to waste management shall be clearly assigned. The 


financial resources necessary to implement and operate a suitable waste management system shall be 


specified, as well as those people responsible for making those resources available. Capacity building and 


training needs shall be identified to ensure that waste can be properly managed and controlled. Staffing 


requirements and other supporting arrangements shall be identified to demonstrate capacity to manage waste 


generated at the site. 


Waste Strategy 


Current international best practice, including the IFC guidelines, advocates the need to operate sustainable 


waste management practices for major industrial developments. Such guidance sets out scenarios for dealing 


with waste in a preferential order from waste prevention and reduction through to reuse, recovery (energy and 


materials) and disposal via landfill. The waste hierarchy is shown in Figure 8-2, in Section 8.7.1 – 


Construction Phase Mitigation Measures, above.  


Therefore, waste management practices at the Project site should involve consideration of the following: 


■ Ensuring compliance with national and international best practice guidance; 
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■ Ensuring compliance with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply 


Chain Management and General Instruction Manual; 


■ Encouraging opportunities to minimise waste; 


■ Ensuring good on-site storage practices; 


■ Providing suitable waste receptacles for the segregation of waste streams for recycling and general waste 


for disposal to landfill;  


■ Providing fully covered waste storage areas; and 


■ Appointing dedicated personnel responsible for waste management issues.  


Management of General Waste – Industrial Facilities  


Industrial wastes that do not leach toxic substances or other contaminants of concern to the environment may 


be disposed by suitably licensed contractors in landfills or at other disposal sites provided they do not impact 


nearby water bodies.  


Management and Storage of Waste 


The administration buildings and offices on-site are likely to generate quantities of non-hazardous waste 


streams including waste paper, cardboard, plastic packaging that have the potential to be segregated for 


recycling. Therefore suitable waste receptacles will need to be provided at central locations on-site for the 


segregation of waste streams for recycling and residual general waste.  


The hazardous waste generated from maintenance works and plant operations are likely to include waste oils, 


fuels, chemicals, empty containers and filters and replaced parts which may have associated hazardous 


properties. 


The Duty of Care requirements, requirements for categorisation of waste, procedures for transporting wastes 


and requirements for the storage of wastes as described in Section 8.7.1 in relation to construction waste 


management will also apply to the management of operational wastes. These requirements will need to be 


integrated into the OEMP developed by the operator. 


At this stage it is not understood what synergies with the existing waste management procedures at the 


operational Saudi Aramco gas processing facility are available to the operator. Nevertheless, it is likely that this 


provides an opportunity to streamline the waste management process and to adopt best practice procedures in 


place by Saudi Aramco.  


8.7.5 Operational Phase Residual Effects 


The negative effects associated with waste generation during the operational phase will be reduced through the 


application of best practice waste management measures.  
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Implementation of the above good practice waste management measures will not however eliminate the waste 


and it is anticipated that there will be a negligible residual effect associated with the management of wastes on 


the site. 


8.7.6 Operational Phase Cumulative Effects 


The cumulative waste impacts associated with the Project are not at this stage known. However the 


implementation of best practice measures, as set out above will reduce cumulative impacts as far as 


practicable.   


8.8 Summary and Conclusions 


Overall, with the implementation of good environmental practices through the contractor EHS policies and 


guidance, together with the development of a CEMP and an OEMP, the Project should be able to limit 


pressures on the existing waste management facilities in the surrounding region and reduce the potential for 


any localised contamination to occur.   


However, it is anticipated that the quantities of hazardous and non-hazardous waste streams generated by the 


HGP facility may be substantial and therefore it is essential that the approach to waste management at the site 


as highlighted above is rigidly adopted. 
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9 Soils, Groundwater, Geology & Contamination 


9.1 Introduction 


This chapter considers the soil and geological conditions within the site environs. The aim is to identify any 


potential ground and groundwater impacts associated with the development of the HGP facility. 


The assessment considers potential contamination issues associated with both the construction and 


operational phases of the development and provides appropriate pollution control best practice measures which 


should be fully developed within a comprehensive Construction Environmental Management Plan and an 


Operational Environmental Management Plan. 


For reference, the International Finance Corporation defines land as being contaminated when ‘it contains 


hazardous materials or oil concentrations above background or naturally occurring levels’. Further, 


‘contaminated lands may involve surficial soils or subsurface soils that, through leaching and transport, may 


affect groundwater, surface water, and adjacent sites’. 


9.2 Relevant Standards and Legislation 


9.2.1 National Legislation & Standards 


The General Environmental Regulations 2001/ specifies the following requirements in regards to protecting soil 


and groundwater from environmental harm:  


■ Article 13.2:  


‘To preserve the soil and land and limit is deterioration or contamination’. 


■ Article 13.2.1:  


‘To take all precautions required to prevent and control contamination and degradation of soil and land, 


remediate degraded and contaminated soil and use best available means and technologies for this purpose in 


accordance with the standards and criteria’. 
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9.2.2 Saudi Aramco Standards 


Saudi Aramco has made available their Supply Chain Management Manuel – Customer edition for Dangerous 


Goods – CU 22.03
34


. The Project will be required to comply with this. This document provides the following: 


■ The definition of a hazardous material; 


■ The procedure for requesting a hazardous material; 


■ The procedure for requesting the cataloguing of a hazardous material;  


■ The procedure for receiving hazardous materials; 


■ The procedure for disposal of Hazardous materials; and 


■ Actions to take place in the event of an emergency. 


9.2.3 IFC Standards and International Best Practice 


Sector-specific guidance documents on pollution prevention good practices produced by the International 


Finance Corporation (IFC) are relevant, which includes: 


■ IFC ‘EHS Guidelines for Thermal Power Plants’ (2008); and, 


■ IFC ‘Environmental Health and Safety (EHS) Guidelines: Contaminated Land’ (2007). 


This assessment also considers the likely impacts upon soils and geology as a result of Project activities in 


relation to the updated IFC Performance Standards; namely: 


■ Performance Standard 3: Resource Efficiency and Pollution Prevention. 


Additional sector-specific guidance documents on pollution prevention best practice guidance developed by the 


UK Government and others have been used to inform the assessment, where relevant. These include: 


■ Integrated Pollution Prevention and Control (IPPC) Technical Guidance Note S3 1.01 ‘Combustion 


Processes Supplementary Guidance Note’; 


■ The Environment Agency (UK) Pollution Prevention Guideline 6 (PPG6) Working at Construction and 


Demolition Sites (2003); 


■ The Environment Agency (UK) Pollution Prevention Guideline 11 (PPG11) Preventing Pollution on 


Industrial Sites (2003); 


■ The Environment Agency (UK) Pollution Prevention Guideline 21 (PPG21) Pollution Incident Response 


Planning (2003); and 
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■ Environmental Protection Agency (US) Office of Compliance (1997) ‘Sector Notebook project - Profile of 


Fossil Fuel Electric Power Generation Industry’. 


9.3 Methodology 


The methodology used to conduct this assessment comprised a desktop review of existing information, a 


review of accessible information, and a walkover survey of the site and surrounding areas undertaken in June 


2013, in order to provide a background to the geological and hydrogeological (groundwater) conditions within 


the region and the study area.  


Current best practice guidance in Western Europe and the USA advocates the use of a conceptual risk 


assessment model to establish the potential links between a hazardous source and a sensitive receptor via an 


exposure pathway, as illustrated by Figure 9-1, below.  


The concept behind this approach is that, without each of the three fundamental elements (source, pathway, 


and receptor) there can be no potential contamination risk. Thus, the presence of a contamination hazard at a 


particular site does not necessarily imply the existence of associated risks.  


 


Figure 9-1 Contamination Risk Assessment 


The IFC is also instructive in providing a useful definition of ‘exposure pathway(s)’; as ‘A combination of the 


route of migration of the contaminant from its point of release (e.g. leaching into potable groundwater) and 


exposure routes (e.g. ingestion, transdermal absorption), which would allow receptor(s) to come into actual 


contact with contaminants.’  


9.4 Existing Baseline Conditions 


9.4.1 The Project Site 


The HGP site houses an existing Saudi Aramco gas processing facility but is otherwise devoid of any other 


significant developments, with the nearest town of Udaliyah situated approximately 40km from the site. A site 


walkover survey was undertaken on 13
th
 June 2013. As illustrated in Figure 9-2 below, the site is situated on 


gravel/sand plain at an altitude of approximately 220 metres above sea level.  


No traces of contamination were observed during the site visit. 
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No permanent surface water sources were identified in the vicinity of the site and, due to the relatively flat 


topography of the subject site, no obvious drainage channels were identified during the site reconnaissance.  


 


Figure 9-2 Project Site Constituted of Gravel and Sand Plain 


9.4.2 Seismicity 


Historically, most epicentres of significant earthquakes on the Arabian micro-plate have been concentrated in 


the Gulf of Aqaba region and along the central axis of the red sea. The plant site is exposed to a seismic 


hazard induced by the seismically active Iranian plate. The site, located on the Arabian Peninsula, is identified 


as the ‘rigid Arabian plate’ which is however a quiet zone, typically without locally significant seismicity.  


9.4.3 Topography 


The south coastal lowlands of KSA are more or less similar to the central coastal lowlands; most of which are 


covered by fairly deep sand. This sub region is bounded on the west by some of the world's largest oil fields 


and on the southwest by the escarpment of Summan while on the south it borders with Rub Al-Khali. The 


Northern Summan is bounded on the north and east by the Northern Plains and the central coastal lowlands 


and on the west by the Northern Dahna. The Rub-al-Khali, the largest of all sub regions is about 500,000 sq. 
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km. Among this, 80% of the land area falls within Eastern Saudi Arabia. The region has the largest continuous 


sand sheet in the world and some of the sand dunes in this part of the desert are as high as 250 m.  


The RGME preliminary soil investigation of the site found that the topography was generally flat and roughly 


graded with the elevation varying between 221.90 m and 223.05 m
35


. 


9.4.4 Geology 


Geologically, Eastern Saudi Arabia is characterized by Tertiary sediments with significant areas covered by 


aeolian sands and late Tertiary to Quaternary gravel sheets.  


The RGME preliminary soil investigation reported that: 


“the project site is covered with sand and underlain by flat lying sedimentary rocks of continental origin, known 


collectively as the Hofuf formation. The Hofuf formation in general, consists of red to reddish brown, gray to 


rarely off-white conglomerate, sandstone, sandy limestone, sandy marl, and sandy shale. The surface rock of 


the area is highly weathered, at places, transformed to the residual soil. Underlying the weathered rock surface, 


fresh-water hard sandy LIMESTONE / LIMESTONE layers exist. Typical of Hofuf formation, a calcareous 


duricrust caps the surface rock of the rest of the area and provides resistance to weathering of the underlying 


rock. The depressions in the area are filled with eolian dune sand and fine gravel-sized weathered rock 


particles. Another notable feature of the area, in general, is the innumerable dry valleys or wadis that traverse 


the rocky strata. The steep slopes of wadis are covered with dune sand. The wadis were cut by ancient 


streams flowing during the humid climates.” 


The RGME report further described the results of their soil investigation where the site ground conditions were 


reported to consist predominantly of silty sand with gravel and areas of silty and clayey gravel with sand to 


depths of approximately 4.5m below existing ground level (bgl). These soil deposits were underlain by slightly 


weathered limestone up to 10m bgl, the maximum extent of the investigation.  


Chemical testing on the soils showed that the water soluble sulphate and chloride content in samples tested 


were 0.13% to 0.64% and 0.20% to 0.42% respectively. The carbonate content ranged from 18% to 32% with a 


pH value of 7.16 to 7.53. RGME concluded that these results suggested that site soils had been contaminated 


with chemically aggressive salts
36


. 


9.4.5 Ground Water 


The Eastern Province has a very low annual precipitation (about 63 mm) and groundwater resources from local 


aquifers are the main water supply source for about 90% of the total water demand in the province.  There are 
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three major aquifers in the Eastern Province – The Neogene aquifer, Dammam aquifer & Umm er Radhuma 


(UER) aquifer; as per the conceptual model below:  


 


Figure 9-3 Conceptual Model of the Groundwater System in Eastern Province, Saudi Arabia
37


  


 
The following figures illustrate the general trend for ground water abstraction rates to increase in the Eastern 


Province of KSA.  Figure 9-4 below illustrates historic water abstraction rates from the Dammam Aquifer: 
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 Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special Presentation at Water Conservation 
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Figure 9-4 Water Abstraction from Dammam Aquifer
38


 


 


Figure 9-5 below shows the history of water abstraction in the Eastern Province. 


 


Figure 9-5 History of Water Abstraction In the Eastern Province
39
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Figure 9-6 and Figure 9-7 below illustrates the water abstractions from (Umm er Radhuma) UER Aquifer in the 


greater Dammam Area:  


 


Figure 9-6 Water Abstractions from UER Aquifer in the Greater Dammam Area
40


 


 


Figure 9-7 Impact of Increase in Groundwater Pumping from Dammam Aquifer on Groundwater Levels
41
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In the preliminary soil investigation conducted by RGME no groundwater was noted as present within the 


boreholes that were developed as part of the investigation. Eight boreholes were progressed to a depth of 


10.5m each and each of the boreholes was terminated within hard limestone. The boreholes were left for at 


least 24 hours before inspecting them for any evidence of groundwater
42


.  


9.5 Sensitive Receptors 


The soil strata within and adjoining the site and groundwater is are considered as sensitive receptors for the 


purposes of this assessment, which may be subject to impacts, including the mobilisation of existing 


contamination during construction and spillages of hazardous materials during construction and operation.   


The most critical sensitive receptors however would be construction staff that may be exposed to any existing 


contamination at the site, particularly associated with ground preparation works and excavations. 


Aside from those associated with the existing Saudi Aramco gas processing facility, no other human activities 


were noted in close vicinity of the site. However, the presence of subsistence and small scale camel farming in 


the general environs whilst not in direct proximity to the planned facility may be judged a sensitive receptor in 


terms of any contamination of groundwater sources.  


9.6 Assessment of Construction and Operational Impacts 


9.6.1 Construction Phase Impacts 


There is the potential for controlled and uncontrolled emissions associated with the construction of the HGP 


facility. Although the potential for any contamination is not likely to be permanent, there is a measurable risk, 


particularly as the depth of any aquifer and the extent of any aquifer recharge area is not known at this time and 


the results of the proposed geotechnical and hydrological studies will need to take this into account. The 


primary source for potential contamination is considered to existing soil contamination, which if present could 


be mobilised through site construction activities and surface water runoff during the infrequent periods of 


rainfall.  


                                                                                                                                                                                    


41
 Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special Presentation at Water Conservation 


Workshop, Khobar, Saudi Arabia December 2006. 


42
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals, Annex 10B 


Preliminary Soil Investigation Reports Hawiyah Gas Plant, RGME, 13
th
 May 2012. 
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This may result in a moderate negative impact prior to the implementation of appropriate mitigation measures; 


however the actual risk of contamination, whilst appearing to be relatively low, cannot be fully determined until 


site investigations have been undertaken at the Project site. It is understood that these will be undertaken by 


the EPC Contractor prior to the commencement of construction activities at the site. If any existing 


contamination issues are identified then a programme of remediation will need to be developed before the 


commencement of construction works at the site..  


Whilst it is understood that there will be no direct discharges to the environment in terms of wastewater 


streams, some aqueous effluents from temporary construction facilities, including washing down, dust damping 


activities and concrete work, may lead to the contamination of soil. This impact is likely to be temporary in 


nature and will only be applicable during the construction phase. Prior to mitigation, it is considered that the 


impact will be of minor negative significance. 


The remainder of the potential impacts are associated with the management of waste and hazardous materials. 


These impacts will generally be associated with poor storage or handling arrangements of these materials 


resulting in chronic or acute spillages of contaminants to land. Prior to mitigation, it is considered that the 


impact will be of minor negative significance 


During construction, there is a potential for construction workers to come into contact with contaminated soils 


and hazardous materials. It is therefore important that appropriate measures are taken to protect construction 


contractors during site clearance, excavation and general construction activities. It is considered that this may 


result in a moderate negative impact prior to mitigation, with the potential for major negative impacts in the 


case of asbestos, if found to be present, although this is considered to be unlikely. The actual risk of 


contamination, whilst appearing to be relatively low, cannot be fully determined until site investigations have 


been undertaken at the Project site. It is understood that these will be undertaken by the EPC Contractor prior 


to the commencement of construction activities at the site. 


The improper storage and use of other hazardous materials during the construction phase such as chemical 


solvents, cleaning fluids, fuels and oils etc., may lead to spillages and leaks that may result in soil and/or 


surface water contamination. The above issues may result in a moderate negative impact prior to the 


implementation of appropriate mitigation measures. 


If applicable, cement batching plants require large amounts of “wash-out” water which has a high pH and high 


concentration of suspended solids. In addition, plant and equipment wash water may contain some 


contaminants such as hydrocarbons although traces of other contaminants may be present. These two waste 


water processes can affect the quality of groundwater if discharged to land. The generation of wastewater 


during the construction phase is a direct, temporary minor negative impact prior to the implementation of 


mitigation measures. 
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9.6.2 Operational Phase Impacts 


In terms of the regulatory requirements, PME’s General Environmental Regulations (GER 2001) state the 


following:  


■ Article 13.2: Preserve the soil and land and limit is deterioration or contamination; and,  


■ Article 13.2.1: To take all precautions required to prevent and control contamination and degradation of soil 


and land, remediate degraded and contaminated soil and use best available means and technologies for 


this purpose in accordance with the standards and criteria. 


During the operation of the plant, the key contamination issues are likely to be associated with potential leaks 


and spills associated with the plant operations and storage of hazardous materials on-site. The materials with 


potential to cause contamination include: fuels (such as associated with diesel generator operation); oils (such 


as associated with the maintenance and repair of equipment); lubricants (such as those associated with plant 


equipment maintenance and repair): and chemicals (such as those associated with the chemical injection of the 


main feedwater dosing system). 


Prior to mitigation measures being implemented, the use and storage of materials on site with hazardous 


properties and the potential to cause contamination is likely to result in a moderate negative impact. However, 


adequate handling and storage arrangements complemented by appropriate procedural control measures 


would diminish such an impact substantially.   


There is the potential for contaminants to be mobilised during periods of rainfall, which may then be discharged 


into the wider environment, such as the recharge area of an underlying aquifer. This is considered to be an 


impact of moderate negative significance. 


9.7 Mitigation Measures, Residual and Cumulative Effects 


9.7.1 Construction Phase Mitigation Measures 


The RfP Technical Specification Part II identifies that the HGP facility must be designed, operated and 


maintained in such a way that soil contamination is prevented. This is also a clear requirement as part of the 


GER 2001 and IFC General EHS Guidelines. 


The key requirement will be a detailed site investigation which will be undertaken prior to the commencement of 


construction works at the Project site. This will be undertaken by Saudi Aramco and supplied to the Project 


team. Where information is insufficient, it is also a requirement that the EPC Contractor undertakes additional 


investigations.  


As a minimum, the testing of soils and groundwater should be undertaken for a range of contaminants including 


petroleum hydrocarbons and heavy metals. It is noted that KSA does not have soil or groundwater screening 
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requirements. Therefore the levels of contaminants should be benchmarked against accepted International 


criteria such as US EPA’s Risk Based Concentrations (RBC) or the UK’s Soil Guideline Values (SGV). 


If existing contamination is found to be present, a programme of appropriate remediation would need to be 


designed and implemented prior to the commencement of construction works to ensure the removal of 


contamination risks to either the environment or construction workers.  


There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce. 


Hazardous materials such as fuel oils and chemicals used during the construction phase that have the potential 


to cause contamination will be managed through a CEMP to be developed by the EPC Contractor. This CEMP 


would provide detailed Environmental Control Plans for construction workers and personnel and sub-


contractors including personnel safety, site conduct, security, storage of hazardous material and emergency 


preparedness. The CEMP will need to comply with the Saudi Aramco Supply Chain Management Manual – 


Customer Edition, Dangerous Goods – CU 22.03. 


The key control measures incorporated into the CEMP to promote on-site environmental good practice during 


the construction process in relation to the storage of fuels, chemicals and oils on-site must include: 


■ Substitution of any hazardous substances with safer alternatives; 


■ Changing work methods in order to prevent the production or release of potentially contaminative materials; 


■ Enclosing the process or handling systems as far as reasonably practicable; 


■ Using a potentially hazardous material away from high risk areas; 


■ Limiting the quantities of hazardous substances during the construction process to reduce the risk of 


spillages; 


■ Ensuring that all substances are stored in suitable, undamaged, containers that are clearly marked with the 


type, nature and content of the material. This will ensure that all staff are aware of the material and its 


properties; 


■ Appropriate storm water management procedures to ensure that contaminants are not mobilised into the 


wider environment; 


■ Where practicable, retaining substances during the construction process in a centrally controlled storage 


compound  in accordance with World Bank Group guidance, and appropriate risk assessment based on the 


material safety data sheet provided by manufacturer (the Control of Substances Hazardous to Health 


[COSHH Regulations 2002] which provides a similar framework in the UK); 


■ The storage area should: prevent damage to containers by any means; prevent the unauthorized use of 


material (e.g. responsible person to sign materials in and out of the compound); can contain any spillage 


from materials / substances (by the use of an impermeable surface and walls); and, separate any materials 


that may become a hazard if combined; 
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■ Returning any unused materials, spent containers, contaminated clothing, rags and tools to the central 


compound for appropriate disposal; 


■ As part of the CEMP, emergency clean-up procedures will need to be in place in the event of any potential 


spillages; and 


■ Staff and personnel will need to be briefed through toolbox talks and training on the control of substances 


and informing them of all control measures and location of spill response equipment on-site. 


In addition the CEMP will also contain control measures to be adopted during the construction stage to 


minimise potential impacts associated with leaks and spills from on-site activities. Such measures will include 


the following: 


■ All plant should be regularly maintained and appropriate drip-trays should be located below mobile plant 


such as generators; 


■ Washout from concrete mixing plant or from cleaning ready-mix concrete lorries is contaminated with 


cement and therefore is highly alkaline. This should not be allowed to enter any watercourse/drainage 


channel and should be re-used on site where possible; and, 


■ All vehicle/plant re-fuelling should be closely supervised and appropriate spill trays utilised where 


appropriate. 


The on-going evolution of the site CEMP will need to be agreed with the EPC contractor and Saudi Aramco in 


order to ensure that any potential environmental and health and safety issues are adequately managed. This 


will ensure good working procedures are followed and will decrease the potential risk of pollution incidents 


occurring. In addition, appropriate precautions will be implemented to prevent construction workers from having 


contact with potentially contaminated soils. Construction workers will be required to wear appropriate personal 


protective clothing and be subject to adequate training / awareness. 


9.7.2 Construction Phase Residual Effects 


The implementation of a programme of soil and groundwater testing, combined with the removal of any 


identifies contamination prior to the commencement of construction works is the key component of the overall 


strategy to prevent impacts upon the environment and to protect the construction workforce.  


The implementation of a detailed CEMP for the construction phase of the development is imperative in order to 


ensure that appropriate measures are implemented to minimise any potential risks from contamination to the 


workforce and the environment, including any groundwater sources, during the construction phase. Once these 


measures are followed, the overall assessment is of a minor negative residual effect. 


9.7.3 Construction Phase Cumulative Effects 


The potential for cumulative effects to occur, as a result of the construction phase, is negligible. Type I 


cumulative effects – i.e. impacts associated with other construction related impacts - are not expected. 
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Furthermore, Type II cumulative effects are not considered to be an issue in relation to soil and groundwater 


contamination as it is assumed that the existing Saudi Aramco gas processing facility are operated in a manner 


which does not result in for example groundwater contamination. Site investigation work, which will be 


undertaken at the Project site in advance of the commencement of the construction phase, will however 


determine if there are any existing issues at the Project site associated with past or current uses. .   


9.7.4 Operational Phase Mitigation Measures 


The key measures for preventing contamination during the operational phase will be designed into the Project. 


This includes appropriate designs in relation to the following: 


■ Appropriate containment systems around storage tanks (e.g. fuels, oils etc); 


■ Leak detection facilities; 


■ Fire prevention measures; and 


■ Appropriate storm water management systems.  


An Operational Environmental Management Plan (OEMP) will also be developed which will contain the key 


operating procedures that are to be implemented for the Project to prevent contamination of the ground and 


surface water. The OEMP will need to comply with the Saudi Aramco Supply Chain Management Manual – 


Customer Edition, Dangerous Goods – CU 22.03. The OEMP will include measures such as: 


■ Hazardous chemicals and materials to be appropriately stored on-site in secure, bunded, compounds and 


located on an impervious surface. The storage areas will need to be clearly labelled with material safety 


data sheets (MSDS) maintained as part of the on-site record keeping. 


■ Details and properties for each material should be clearly detailed which include its nature (poisonous, 


corrosive, flammable), prohibitions on its disposal (dumpster, drain, sewer) and the recommended disposal 


method (recycle, sewer, burn, storage, landfill). A signed checklist should be developed for users of 


hazardous materials detailing amount taken, amount used, amount returned and disposal of spent material. 


Other measures in relation to personnel safety, housekeeping and security, on-site awareness training and 


emergency preparedness policies are also essential. Such measures will form part of the OEMP with the 


overall aim of avoiding incidences which may lead to potential contamination issues. Such measures will 


include, inter alia: 


■ To protect and promote health and safety issues to all staff and personnel on-site; 


■ To minimise exposure to potential hazards and safety issues and reduction in risk from injury and health 


risk; 


■ To minimise impacts on the environment from the plant activities taking into account the necessary balance 


between economic efficiency, energy requirements and environmental protection; 
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■ Promote good practice measures in terms of health and safety to comply, as a minimum, with KSA law and 


policy requirements; 


■ Provide appropriate security measures to ensure that any potential issues that may result in contamination 


are avoided; 


■ Promote appropriate safety zoning to the hazards that may be present and to ensure that any spillages or 


incidents are avoided; 


■ Provide emergency response procedures in accordance with Saudi Aramco procedures to any potential 


incidents to ensure that contamination incidents are controlled if they occur; 


■ Provision of written standard operating procedures for all processes and appropriate document control; 


■ Provision of awareness training for all employees including management, office staff and technical staff on 


pollution prevention and control techniques and best practices; 


■ The establishment of daily checklists for plant and office areas to confirm cleanliness and adherence to 


proper storage and security. Specific employees should be assigned specific inspection responsibilities and 


given the authority to remedy any problems found; 


■ Continuous monitoring and reporting of the plants’ performance should be undertaken in order to establish 


baseline conditions and whether conditions are improving or deteriorating; and, 


■ Regular reviews of emergency response procedures should be undertaken, including a contingency plan 


for spills, leaks, weather extremes etc. 


9.7.5 Operational Phase Residual Effects 


It is anticipated that the detailed OEMP for the site will dictate good on-site working practices and therefore the 


risk of pollution incidents will be minimised resulting in an overall minor negative residual effect. 


9.7.6 Operational Phase Cumulative Effects 


It is anticipated that the risk of cumulative impacts during the operational phase is low. Best practice measures 


implemented as part of the OEMP will reduce the risk of contamination events occurring at the HGP facility. It is 


also anticipated that similar best practice control measures are already in place at the Saudi Aramco gas 


processing facility.   


9.8 Summary and Conclusions 


The site survey undertaken in June 2013 did not identify any localised contamination. Therefore the potential 


risk of contamination at the site is considered to be low. 
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The most important factor to ensure that contamination at the Project site is appropriately dealt with is the 


requirement for Saudi Aramco to provide site investigation data to determine the presence of soil and/or 


groundwater contamination at the site. This would be supplemented by additional investigations by the EPC 


Contractor prior to the commencement of construction works at the site. This will identify any existing 


contamination of soils and/or groundwater. If contamination is identified an appropriate strategy of remediation 


will be designed and implemented prior to the commencement of construction. 


In addition to the above, the risk of contamination events occurring during the construction phase can be 


reduced to acceptable levels through the introduction of appropriate control measures through a CEMP. The 


risks of contamination during the operational phase can be controlled through appropriate design of, for 


example, storage tanks and storm water systems, and the implementation of an OEMP.   
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10 Water Resources & Wastewater 


10.1 Introduction 


This chapter discusses the baseline information relating to water resources and waste water at the Project site 


and in the surrounding area. In particular, it considers the sources of water and the effective management of 


waste water streams during the construction and operational phases of the Project. 


Where significant impacts are identified, appropriate avoidance and mitigation measures are provided, which 


are summarised within this chapter.  


10.2 Relevant Standards and Legislation 


10.2.1 Wastewater Standards 


The IFC Guidelines for Thermal Power Plants (2008) provide environmental guidance for effluents from power 


plants, including thermal discharges, wastewater effluents and sanitary wastewater. Furthermore, relevant 


standards exist within KSA for discharges (e.g. PME 2012 standards, which include discharge standards to 


marine waters and to municipal collection systems. Standards for the re-use of waste waters have also been 


developed by the Ministry of Agriculture and Water (1989).  


These standards are not however applicable as Saudi Aramco will be responsible for the collection and 


treatment of all waste water streams from the HGP facility for treatment within the existing Aramco facilities and 


subsequent reuse and/or disposal. The only liquid waste which will be disposed of by the EPC Contractor for 


the HGP facility will be oily wastes collected by an oil skimmer. Further details are provided in the following 


section.  


10.2.2 Saudi Aramco Standards 


Saudi Aramco has defined specific standards and procedures regarding wastewater management. The relevant 


documents are the following: 


■ SAES-A-104 Wastewater Treatment, Reuse and Disposal, 28
th
 December 2011


43
 within SAES. This 


standard ‘applies to industrial and sanitary wastewater treatment and disposal as well as the sludge 


produced from the treatment of these wastewaters. It provides engineering requirements necessary to 
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 Saudi Aramco: Engineering Standard – Wastewater Treatment, Reuse and Disposal – SAES-A-104, 28th December 2011.  
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allow Saudi Aramco facilities to meet Saudi Aramco commitments to the Environmental Policy Statement, 


Saudi Government regulations and international commitments’. The Project will be required to comply with 


this document. This provides for example standards for the following subjects: 


 Small flow Wastewater Disposal Systems; 


 Wastewater reuse Design Requirements; 


 Wastewater Disposal; and 


 Testing and Inspection. 


■ SAEP-327 Disposal of Wastewater from Cleaning, Flushing and Dewatering Pipelines and Vessels, 31
st 


July 2012
44


 within SAEP. This procedure ‘establishes the Saudi Aramco environmental instructions and 


responsibilities for the disposal of wastewater from hydrotesting, cleaning, flushing and dewatering 


pipelines, tanks, and vessels’. The Project will be required to comply with this document. This provides for 


example the following procedures: 


 ‘Pipeline activities, including the use of liquid hydrocarbon products during service or during use require 


the construction and use of oil/water separation systems prior to disposal. New pipelines, and pipelines 


in gas and water service do not require oil/water separation systems prior to disposal’;  


 ‘Do not discharge wastewater to local wadi environments’; and 


 ‘Do not dispose wastewater in marine areas to wetland or sensitive terrestrial environments, including 


specified conservation areas’. 


10.2.3 Minimum Functional Specifications 


Construction 


The RfP Technical Specifications Part II
45


 identifies that Saudi Aramco will supply water required for 


construction at one supply point. The EPC Contractor will however be required to implement the following:  


■ Construction of a water storage and distribution system, as required for the construction and installation of 


the Plant; and 


■ Construction of firefighting systems; and 


■ Provision of potable water and sanitary systems. 
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At this stage it is assumed that Saudi Aramco will also provide treatment of sanitary waste waters; however the 


mechanism for the disposal of dewatering effluents is not at this stage known.  


Operation 


It is understood that there will be no direct discharges to the environment in terms of wastewater streams. All 


effluent streams generated by the HGP facility will be piped directly to the adjacent Saudi Aramco gas 


processing facility for collection and treatment. Saudi Aramco is to be responsible for any required treatment 


prior to discharge. However, the treatment system of the HGP facility will need to comply with Saudi Aramco 


specified limits for temperature, pH, suspended solids, and chemical oxygen demand of the HRSGs blow down, 


together with oily waste water and process waste water. Pertinent associated infrastructure requirements and 


required technical specification/s are outlined below. In summary, there will be minimal waste water treatment 


systems installed as the disposal of storm water and oil free waste water, process waste water, and sanitary 


waste water from each plant will be provided by Saudi Aramco. Other liquid wastes will be stored on-site for 


collection by road tanker and subsequent specialist off-site disposal.  


Waste Water and Drainage Systems 


The wastewater drainage systems for each plant will include: 


■ A collection system for sanitary wastewater including all necessary sewers, pumping and pipes. As noted 


above, Saudi Aramco is responsible for sanitary waste water disposal downstream. 


■ Collection systems for storm water and process waste water and transfer facilities, with Saudi Aramco 


responsible for disposal.  


■ A collection system for oily waste water with an oil skimmer. It is understood that the EPC contractor will be 


responsible for the safe disposal of any oily wastes.  


Metering Equipment 


Metering equipment is required for: boiler feedwater, potable water, and utility water. It is understood that such 


equipment is to be supplied and installed by Saudi Aramco. 


Feedwater Supply System 


The boiler feedwater for the facility is to be supplied by Saudi Aramco. The boiler feedwater is to be taken from 


the discharge of the boiler feedwater pumps of the corresponding processing facility and therefore will already 


be pressurised, deaerated, and chemically treated for use in the HGP facility.  


Closed Circuit Cooling Water System 


Cooling water (such as for the HRSGs blow-down system, gas turbine generator/s, and feedwater pumps) is to 


be provided by a closed circuit cooling water system with air coolers. Boiler feedwater or demineralised water 
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will be used as make-up water for filling the closed circuit cooling water system and for covering any losses 


from the system.  


General 


Potable water, utility water (to be extracted from a raw well), and fire-fighting water will be supplied by Saudi 


Aramco with separate connections provided for each of the three water services. The plant’s steam condensate 


or boiler feedwater will be used for the washing of the gas turbines and other plant equipment with the 


necessary treatment facilities provided by the EPC. The removal and disposal of storm water and oil free waste 


water, process waste water, and sanitary waste water from the facility will be provided by Saudi Aramco.  


The expected water supply conditions for each of the three streams of water are as summarised in Table 10-1, 


below: 


Table 10-1 Expected Water Supply Conditions for Hawiyah Co-generation Plant 


 
Utility Water Potable Water Fire Fighting Water 


Operation Conditions [psig/
0
F] 


75/80 


[psig/
0
F] 


75/80 


[psig/
0
F] 


100/80 


Design Value of Processing Plant 


System 


[psig/
0
F] 


140/150 


[psig/
0
F] 


135/160 


[psig/
0
F] 


175/150 


 


Storm Water, Oily Waste Water, Process Waste Water 


Storm water and process waste water of the facility will be collected and pumped/discharged to a common 


discharge header. The discharged water from the facility will be delivered to Saudi Aramco for treatment, with 


the necessary pipelines, connections, and interfaces provided by Saudi Aramco.  


The process waste water, such as water collected from the blow-down facility of the HRSGs, must be cooled 


down by the cooling water of the closed circuit cooling water system before discharge to the common discharge 


pipeline. Water drains from the facilities/systems of the plant must also be led to the atmospheric flash tank and 


water collection tank.  


For oily waste water, an oil skimmer shall be used. The oil free portion of the oily waste water will be 


discharged together with the process waste water to Saudi Aramco; whilst the oily phase will be disposed of as 


oily waste by the EPC Contractor. 


Sanitary Waste Water 


All sanitary waste water will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco.  
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Waste Water Quality 


Emission limits for the aqueous discharges are as shown in Table 10-2, below. The contractor will not be 


allowed to discharge waste water to Saudi Aramco if/when such emission limits are exceeded. It is important to 


note that whilst some of the standards exceed those dictated by the PME, such as in relation to pH levels, 


Saudi Aramco is responsible for any required further treatment prior to discharge and, therefore, such higher 


standards are not thought to be of significant concern for this assessment.  


Table 10-2 Facility Waste Water Quality Emission Limits
46


 


Source Concentration 


 pH COD 


mg/l 


SS 


mg/l 


Oil 


mg/l 


Temp 


0
C 


Process Waste Water     


HRSGs Blow Down:      


Normal Operation 10-11 80 20 - 40 


Start up/Shut Down 7-10 1,000 500 - 80 


Oily Waste Water:      


Cleaning Water 6-8 50 100 - 15 


HRSGs/Turbine Area 6-8 50 50 <1,000 30 


 


Estimated Waste Water Quantities 


The estimated waste water quantities (as provided by Marubeni) for the HGP facility is 13.97 m
3
/h. In terms of 


water consumption, the main use of utility water will be the evaporation from the gas turbine inlet chiller. 


However, this will only operate during high ambient temperature periods and actual usage is estimated at 25% 


of the maximum utility water design volume. Thus for HGP, the maximum utility water design volume is 35t/h 


which gives a utility water consumption volume of approximately 8.75t/h. 


Potable water usage is thought to be low given that permanent staff members will be less than 25 per site, 


albeit the design allows for the provision of 12t/h for each facility. 


Two 1,500 gallon-per-minute connections are to be made available for fire-fighting water albeit actual 


consumption will be minimal and based on periodic testing, only. 


                                                      


46
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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10.3 Methodology 


An overview of the existing conditions is presented below, based on information provided by the Client and with 


information gathered from other key sources of information.  


An assessment of potential impacts has been made for the construction and operational phases of the Project 


upon water resources and the management of waste water using the Project planning and project design 


information available. 


10.4 Existing Baseline Conditions 


10.4.1 Existing Site Conditions 


Given Saudi Arabia’s desert climate, rapidly growing population, large agricultural requirements, and recent 


substantial infrastructure and industrial development, the supply of water is a significant challenge.  


Saudi Arabia is fourth in the world in average water use per citizen. It is estimated that 70% of the Kingdom’s 


water requirements are provided for by desalination. Indeed, at present, Saudi Arabia is the largest producer of 


desalinated water in the world accounting for 30% of total world capacity.  A 2,300-mile pipe distribution 


network supplies potable water to major urban and industrial centres, with approximately 70% of the 


desalinated water subsequently used for agricultural purposes, 25% for drinking water, and 5% for industrial 


use.   


The remaining 30% of current water needs are supplied by groundwater abstraction. Given the low 


precipitation, the groundwater in many of the country’s aquifers has taken centuries to accumulate and cannot 


recharge at the same rate as current rates of abstraction. In parts of the country reliant on groundwater it has 


been estimated that there may be less than twenty years remaining reserves of non-renewable resources at 


current rates of usage.  


Less than one half (47%) of the current population of the Kingdom has a connection to a piped water supply. 


The shortfall is made up of supplies delivered in trucks and containers, which may be considerably more 


expensive than an equivalent amount delivered by pipe, or from private wells. There is a national tariff for water 


supply to the public, which has been in force since 1994. Before that all water was provided free of charge. The 


tariff applies everywhere in the Kingdom, regardless of the cost of production and delivery. 


No surface freshwater features were identified within the vicinity of the Project site during the site visit 


undertaken by WSP on 13
th 


June 2013. It is understood that wastewater infrastructure exists within the adjacent 


and existing Saudi Aramco gas processing facility as all wastewater effluents will be piped from the facility to 


the existing plant for treatment, with the exception of certain liquid oily waste which will be stored on site prior to 


collection by a licensed tanker operator and subsequent specialist off-site disposal. No potential sources of 
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contamination were observed except the small paved road through the Project site. However, traffic will be 


minimal on this road and it is unlikely that it will be source of any potential contamination. 


10.5 Sensitive Receptors 


It is understood that utility water, potable water and fire water will be supplied by Saudi Aramco. Utility water 


and fire fighting water is extracted from a raw well by Saudi Aramco although further details are not available at 


this stage. The existing groundwater aquifer utilised by Saudi Aramco for the supply of utility water – both for 


existing operations and the HGP facility – is therefore the key sensitive receptor with respect to potential over-


abstraction.  


There is also the potential for releases of wastewater or other pollution event to result in the contamination of 


groundwater. All wastewater effluents are to be treated and disposed of in a proper manner by Saudi Aramco 


and, therefore, this item is considered to be less of a concern.    


10.6 Assessment of Construction and Operational Impacts 


10.6.1 Construction Phase Impacts 


Provision of Potable and Other Water 


It is understood that potable water and utility water, for other construction uses, will be supplied by Saudi 


Aramco. The source of potable water is not at this stage known, although it is possible that this will comprise 


well water treated by Saudi Aramco. 


It is not possible at this stage to fully determine the significance of the impact upon the source aquifer as a 


result of the construction of the HGP facility. It is however considered that during the construction any water 


supplied by Saudi Aramco would be minor compared to the amounts of water abstracted for use in existing 


processing facilities. It is therefore considered that the impact during construction would be negligible.  


Discharge of Wastewater Streams 


Whilst it is understood that there will be no direct discharges to the environment in terms of wastewater 


streams, some aqueous effluents from temporary construction facilities, including washing down, dust damping 


activities and concrete work, may lead to the contamination of soil. This impact is likely to be temporary in 


nature and will only be applicable during the construction phase. Prior to mitigation, it is considered that the 


impact will be of minor negative significance. 


During the construction phase, a large number of staff, including labourers and sub-contractors, will be working 


on the site, generating a large volume of sanitary waste. However, as all sanitary waste water will be collected 
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in a discharge line and pumped to the adjacent processing facility where it will be treated and disposed of by 


Saudi Aramco, this is thought to be a negligible impact.   


Storm Water Run-Off and Erosion from the Construction Site.  


There is the potential for controlled and uncontrolled emissions associated with the construction of the HGP 


facility which could result in contamination of groundwater. The primary source for potential contamination is 


considered to be existing soil contamination, which if present could be mobilised through site construction 


activities and surface water runoff during the infrequent periods of rainfall.  


This may result in a moderate negative impact prior to the implementation of appropriate mitigation measures; 


however the actual risk of contamination, whilst appearing to be relatively low, cannot be fully determined until 


site investigations have been undertaken at the Project site. It is understood that these will be undertaken by 


the EPC Contractor prior to the commencement of construction activities at the site. If any existing 


contamination issues are identified then a programme of remediation will need to be developed before the 


commencement of construction works at the site.  


Construction activities such as any ground excavation and piling for building foundations will result in ground 


compaction and, ultimately, reduce the permeability of the underlying soils and reduce the amount of water 


infiltrating the ground.  Therefore, in the event of a storm, the volume and the rate of surface water run-off could 


be increased, which may pose a localised flood risk. The Kingdom receives very little annual rainfall; however, 


when rainfall occurs this can be very heavy and can result in rapid flushing of surfaces and high levels of 


surface runoff in a short time period. 


Increasing the volume and rate of surface water run-off at certain times of the year, as a result of an increase in 


the impermeable areas across the Project site and altering ground levels will affect local drainage patterns and 


may result in temporary ‘ponding’ of water in certain parts during the construction phase during times of rainfall.  


The groundwork and excavation of the site should be carefully phased to ensure that surface (or flood) water 


conveyance is maintained and that any works do not exacerbate the situation in terms of flash flooding, 


particularly with regards to any subsequent impacts on the subsistence dwellings and camel farms in the wider 


area.    


Therefore, temporary changes to the drainage regime as a result of construction, including the increase in the 


volume and rate of surface water run-off, are likely to result in a direct, temporary, minor negative impact on 


the drainage regime, prior to the implementation of mitigation measures.  However, it must also be noted that 


periods of heavy rainfall are rare and the Project site is not thought to be located within a known flood risk area 


and therefore the overall risk of significant changes to the drainage regime is not significant. 
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10.6.2 Operational Phase Impacts 


Provision of Utility, Potable and Fire Fighting Water 


Potable water, utility water and fire-fighting water will be supplied by Saudi Aramco with separate connections 


provided for each of the three water services. Both utility and fire fighting water will be raw well water. The 


source of potable water is not at this stage known, although it is possible that this will comprise well water 


treated by Saudi Aramco. 


Large amounts of potable, utility water and fire fighting water will be required by the Project. At this stage it is 


anticipated that the consumption of water at the HGP will be of 8.75t/h for utility water and 12t/h for potable 


water. Two 1,500 gallon-per-minute connections are to be made available for fire-fighting water albeit actual 


consumption will be minimal and based on periodic testing, only. 


It is not possible at this stage to fully determine the significance of the impact upon the source aquifer as a 


result of the HGP facility. The HGP Project will receive all water directly from the Saudi Aramco gas processing 


facility and it is therefore considered that Saudi Aramco have undertaken detailed studies on the source aquifer 


to ensure the maintenance of abstraction rates to ensure the continuity of operations at the HGP site in the long 


term. This is however an issue which has the potential to be significant given the extreme aridity of the region, 


which significantly limits the recharge capacity of such aquifers.  


Wastewater Streams 


It is understood that there will be no direct discharges to the environment in terms of wastewater streams. It is 


further understood that all effluent streams generated by the HGP facility will be piped directly to the adjacent 


Saudi Aramco gas processing facility for collection and treatment. Saudi Aramco is to be responsible for any 


required treatment prior to disposal and/or reuse.  


Treatment systems will be installed at the HGP facility to ensure that the temperature, pH, suspended solids 


(SS) and chemical oxygen demand (COD) of the HRSGs blowdown, oily waste water and process waste water 


is within the limits specified by Saudi Aramco. 


Other liquid wastes, including oily water and chemical detergents from the gas turbine wash system, will 


however be stored on-site for collection by a specialist contractor for off-site disposal by road tanker. Without 


mitigation measures, this is thought to be of minor concern which is attributed to any leakages in the system 


or spillages from the tankers provided for the off-site disposal.  


Storm Water Generation and Management 


The alteration of ground levels and the introduction of additional areas of impermeable hard standing will have 


a permanent effect on local drainage patterns. In addition; the storm water may contain small quantities of 


contaminants, such as hydrocarbons and suspended solids which may be discharged into the terrestrial 


environment in the absence of an adequate storm water drainage system.  
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As the terrestrial environment surrounding the site is not considered to be highly sensitive and there are no 


flood sensitive receptors in the immediate vicinity, the potential impact associated with storm water on the 


terrestrial environment is considered to be of minor negative significance.  


10.7 Mitigation Measures, Residual, and Cumulative Effects 


10.7.1 Construction Phase Mitigation Measures 


An over-arching recommendation is that a facility-specific construction environmental management plan 


(CEMP) is developed by the EPC Contractor prior to any construction works. This CEMP will need to comply 


with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply Chain Management and 


General Instruction Manual. 


Provision of Potable and Other Water 


Potable water, utility water (to be extracted from a raw well), and fire-fighting water will be supplied by Saudi 


Aramco with separate connections provided for each of the three water services. It is important that appropriate 


sources of water are used and that water minimisation measures are implemented and fully conveyed to all 


construction staff.  


Potable water should not be used for any other purpose than drinking water and, if required, for washing 


facilities. Signs should be clearly placed next to sinks and in bathrooms encouraging staff to minimise the 


amount of water used. If possible, push taps which automatically cut-off water should be used in preference to 


turning taps.   


Generation of Waste Water Streams  


All waste water streams will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco.  


Adequate infrastructure should be installed on the construction site for the collection and storage of all 


contaminated wastewaters generated during the construction phase. For example, concrete washout and plant 


wash-down water and potentially contaminated wastewater from pre-commissioning works must be collected in 


a properly sealed drain pit.   


Where wastewaters do not meet the requirements of Saudi Aramco for discharge to their treatment systems, 


wastewater must then be collected by a suitably qualified and EPA approved contractor unless alternative 


procedures and agreements are put in place for disposal by Saudi Aramco. Duty of care records should be 


maintained for all potentially wastewater streams disposed off-site throughout the construction phase. 
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Storm Water Run-Off and Erosion from the Construction Site 


It is understood that Saudi Aramco will supply details of a geo-environmental investigation to be undertaken at 


the HGP site. The results of this investigation will be reviewed and supplemented with further investigations 


where necessary by the EPC Contractor. If any contamination of ground or groundwater is identified a 


programme of remediation must be undertaken to prevent contamination of the wider environment, and 


groundwater in particular, during construction works. Further details are provided in Section 9.7.1.   


To protect the environment from flooding during heavy downpours, a localised run-off management system 


should be employed by the EPC Contractor. This should comprise temporary surface water run-off facilities, 


which in addition to containing contaminants will provide on-site attenuation for surface water flows, thereby 


reducing any flood risk.  


It is recommended that the EPC Contractor reviews detailed topographic survey drawings (to be supplied by 


Saudi Aramco) and drainage pattern analysis to determine the existing conditions on site and estimate storm 


water collection at the Site and surrounding area.  Information which could be considered in further 


assessments includes: 


■ Slope information; 


■ Drainage pattern interpreted from high resolution satellite imagery or field surveys; 


■ Historic information regarding rainfall patterns; 


■ Investigation of storm water runoff and direction; 


■ Demarcation of catchment area within watershed. 


10.7.2 Construction Phase Residual Effects 


Provision of Potable and Other Water 


It is understood that potable water and water for other uses will be supplied by Saudi Aramco. Although water 


conservation measures should be in place, this would only have a limited effect and it is therefore considered 


that the impact would remain as negligible. 


Generation of Wastewater Streams 


All sanitary waste water will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco. The assessment remains of negligible impact.  


Storm Water Run-Off and Erosion from the Construction Site 


Following implementation of the proposed mitigation measures, including testing for exiting contamination and 


developing a storm water management plan, the residual impacts associated with storm water run-off will be 


negligible to minor negative. 
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10.7.3 Construction Phase Cumulative Effects 


The potential for cumulative effects to occur during the construction period is relatively limited. It is assumed 


that large amounts of water are abstracted by Saudi Aramco for the operation of existing processing facilities. 


The supply of water, for potable and other construction purposes, is likely to be a small fraction of the total 


amounts and therefore the cumulative effect is considered to be negligible. 


The generation of wastewater streams during construction is not considered likely to result in cumulative effects 


as the majority of streams will be treated by Saudi Aramco at their existing facilities and it is therefore assumed 


that sufficient capacity exists. 


The potential for cumulative effects associated with storm water management is also limited as it is assumed 


that Saudi Aramco have  existing storm water management systems in place, together with measures to 


prevent, or limit, the contamination of storm waters.    


10.7.4 Operational Phase Mitigation Measures 


An over-arching recommendation is that a facility-specific operational environmental management plan (OEMP) 


is developed prior to the operation of any part of the facility. The delivery of and adhered to the OEMP is 


normally the responsibility of the EPC Contractor. This OEMP will need to comply with Saudi Aramco 


Engineering Standards (SAES), Procedures (SAEP), Supply Chain Management and General Instruction 


Manual. 


Provision of Utility, Potable and Fire Fighting Water 


As all water will be supplied by Saudi Aramco it is outside of the remit of the Project to control or limit the supply 


side. Nevertheless, it is important that measures are undertaken to reduce water consumption as part of the 


process as much as possible. 


Furthermore, there is an opportunity to limit the consumption of potable water through the introduction of water 


efficient faucets, urinals, showerheads and toilets together with a programme of workforce education. 


Generation and Disposal Waste Water Streams 


As referred to earlier, it is understood that there will be no direct discharges to the environment in terms of 


wastewater streams. It is further understood that all effluent streams generated by the HGP facility, with the 


exception of oily water and chemical detergents from the gas turbine wash system will be piped directly to the 


adjacent Saudi Aramco facility for collection and treatment. Saudi Aramco is to be responsible for any required 


treatment prior to discharge.  


Other liquid wastes will be stored on-site for collection by road tanker and subsequent specialist (PME licensed 


contractor) for off-site disposal. The following information must be recorded by the licensed contractor: 


■ Name of facility generating the waste; 
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■ Description of the waste generated; 


■ Waste classification; 


■ Quantity of waste generated for the time period in question; 


■ Proof of disposal to an appropriately licensed facility; and, 


■ Manifest number. 


Storm Water Generation and Management 


The alteration of ground levels and the introduction of additional areas of impermeable hard standing will have 


a permanent effect on local drainage patterns. It is therefore important that a site wide stormwater management 


system is designed and implemented. Ideally, this should integrate with the existing Saudi Aramco facilities to 


ensure a coordinated approach to stormwater management.  


Furthermore, a range of design measures should be included to limit the potential for contamination of 


stormwater, which could ultimately result in contamination of groundwater. All industrial process areas and 


hazardous material areas should be contained under roof structures to ensure any rain is directed away from 


these areas. In addition, all industrial process areas and hazardous material storage areas will be bunded to 


ensure no storm water interacts with the hazardous materials. In addition, oil separators should be provided as 


part of catchment pits.   


10.7.5 Operational Phase Residual Effects 


Provision of Potable and Other Water 


Measures to reduce the requirements for water consumption within the HGP facility should be implemented. 


Nevertheless, the residual impacts cannot at the stage be determined as all water is supplied by Saudi Aramco. 


Wastewater Streams 


As referred to earlier, it is understood that there will be no direct discharges to the environment in terms of 


wastewater streams. It is further understood that all effluent streams generated by the HGP facility will be piped 


directly to the adjacent Saudi Aramco facility for collection and treatment. Saudi Aramco is to be responsible for 


any required treatment prior to discharge and such impacts remain of negligible concern.  


Storm Water Management 


With the implementation of an appropriate storm water management system at the site, preferably integrated 


with the existing Saudi Aramco facilities, the residual impact is considered to be minor negative.  
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10.7.6 Operational Phase Cumulative Effects 


There is the potential for cumulative effects to occur during the operational period associated with the 


abstraction of water from aquifers, which would be used to supply both the existing Saudi Aramco facilities and 


the HGP facility. Together, the cumulative effects could be significant. This significance cannot however be 


predicted and it is the responsibility of Saudi Aramco to ensure the sustainability of abstraction in the long term. 


The generation of wastewater streams during construction is not considered likely to result in cumulative effects 


as the majority of streams will be treated by Saudi Aramco at their existing facilities and it is therefore assumed 


that sufficient capacity exists. 


The potential for cumulative effects associated with storm water management is also limited as it is assumed 


that Saudi Aramco have  existing storm water management systems in place, which would be supplemented by 


appropriate controls at the HGP facility.  


10.8 Summary and Conclusions 


A key issue associated with water resources is the source of water for both construction and operation, which 


will be supplied by Saudi Aramco. It is understood that the majority, if not all, of this water will be supplied from 


groundwater abstraction. As Saudi Aramco is responsible for the supply of water to the Project it is not possible 


to determine the significance of impact, and it is assumed that Saudi Aramco will ensure the sustainability of 


such abstraction in the long term. 


Another identified issue is the management of waste waters during both construction and operation. The 


treatment and disposal of effluents is, in the main, also the responsibility of Saudi Aramco and it is assumed 


that sufficient capacity exists for appropriate treatment and disposal and/or reuse. During the operational phase 


however the HGP operator will be required to dispose of oily water and chemical detergents off-site. This will be 


undertaken using PME licensed contractors and it is important that chain of custody documentation, including 


details of appropriate disposal at a licensed facility are collected from the contractor and maintained on-site.  


Furthermore, the management of stormwater will be important during both the construction and operational 


phases to prevent both localised flooding and the contamination of groundwater through contaminants 


mobilised by stormwater. Prior to construction, a review of geo-environmental investigations undertaken by 


Saudi Aramco will be undertaken and supplemented by further studies if required. If any contamination is 


identified an appropriate remediation strategy will be developed and implemented prior to the commencement 


of construction activities. Appropriate storm water management systems will be designed and implemented as 


part of both construction and operation, together with the implementation of Environmental Management Plans 


during both phases to control any impacts associated with stormwater appropriately.    
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11 Terrestrial Ecology 


11.1 Introduction 


This chapter assesses the status of the existing terrestrial ecology of the Project site and surrounding areas 


and where relevant presents the approaches to mitigate or minimise any potential negative impacts associated 


with the HGP Project.  


Where significant impacts are identified, appropriate avoidance and mitigation measures have been developed 


to reduce or mitigate impacts. 


11.2 Relevant Standards and Legislation 


11.2.1 IFC Performance Standards 


The IFC’s Performance Standard 6
47


: Biodiversity Conservation and Sustainable Management of Living Natural 


Resources (January 1
st
 2012) should be applied to projects: 


■ located in modified, natural, and critical habitats;  


■ that potentially impact on or are dependent on ecosystem services over which the client has direct 


management control or significant influence; or  


■ that includes the production of living natural resources (e.g. agriculture, animal husbandry, fisheries, and 


forestry).  


Performance Standard 6
48


 requires the following: 


‘The risks and impacts identification process…should consider direct and indirect project-related impacts on 


biodiversity and ecosystem services and identify any significant residual impacts. This process will consider 


relevant threats to biodiversity and ecosystem services, especially focusing on habitat loss, degradation and 


fragmentation, invasive alien species, overexploitation, hydrological changes, nutrient loading, and pollution’.  


As a matter of priority, the client should seek to avoid impacts on biodiversity and ecosystem services. When 


avoidance of impacts is not possible, ‘measures to minimize impacts and restore biodiversity’ should be 


undertaken. 


                                                      


47
 International Finance Corporation (January 1


st
 2012): IFC Performance Standards on Environmental and Social Sustainability.  


48
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11.2.2 National Standards 


There are no specific requirements within the Kingdom that protect terrestrial ecology and biodiversity. 


However, since terrestrial flora and fauna form part of the definition of ‘the Environment
49


’, they should be 


afforded adequate protection from unnecessary damage and deterioration.  


11.3 Methodology 


This assessment has been undertaken with due consideration of Performance Standard 6
50


 of the IFC 


Performance Standards on Social and Environmental Sustainability (January, 2012).  


The terrestrial ecology assessment comprised a desktop review of existing, accessible information relating to 


the site and its surrounding environs, supported by a terrestrial ecology survey of the Project site in June 2013.  


11.3.1 Desktop Information Review 


A review of available information was made in order to provide a background to the terrestrial ecology 


conditions within the region and the study site. The following sources of information were reviewed: 


■ Performance Standard 6
51


 of the IFC Performance Standards on Social and Environmental Sustainability; 


■ WSP Environment and Energy (April 2013) Saudi Aramco Co-generation Plants – Hawiyah Preliminary 


Environmental Assessment and EIA Terms of Reference (Marubeni Corporation);  


■ Google Earth images;  


■ Protected Planet Website
52


; and 


■ Relevant KSA terrestrial ecology related papers and websites. 
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11.3.2 Site Survey 


The ecological survey of the Project site comprised a walkover survey only to determine the following: 


■ The main habitats at the Project site together with dominant species of flora; and 


■ The presence or potential presence of species of fauna. 


More detailed ecological surveys such as invertebrate surveys, mammal trapping and avifauna surveys were 


not undertaken given the heavily modified conditions of the Project site, which is situated within and adjacent to 


the existing Saudi Aramco gas processing facility. 


11.4 Existing Baseline Conditions 


11.4.1 Climate 


Much of the Rub’al-Khali desert is classified as ‘hyper-arid’, where more than twelve consecutive rain-free 


months have been recorded in an area that lacks seasonal precipitation. Daily maximum temperatures average 


47°C in July and August, reaching peaks of 51°C. The daily minimum average is 12°C in January and 


February, although frosts have been recorded. Daily extremes of temperature can be considerable. 


Rainfall records in the central part of KSA, particularly in the Riyadh region, indicate that rainfall decreases from 


North to South and from West to East, averaging between 100 to 85 mm per annum. In general the mean 


annual rainfall averages less than 100 mm, most of it occurring in the period from December to March and 


serving substantially for the development of ephemeral vegetation
53


.  


11.4.2 Surrounding Area 


The Word Wide Fund for Nature
54


 classifies the area in which the site is located as Arabian Desert and East 


Sahero- Arabian Xeric Shrublands. This is the largest ecoregion of the Arabian Peninsula, stretching from the 


Yemeni border to the Arabian Gulf and from Oman to Jordan and Iraq. Within this area lies a vast wilderness of 


sand, ‘a desert within a desert so enormous and so desolate that it is regionally known as the Rub’al-Khali, or 


                                                      


53
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54
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the Empty Quarter’
55


. It is probably the biggest continuous body of sand anywhere in the world, with an area of 


over 500,000 km
2
 (approximately, the size of France


56
). 


As a result of its geological history, the country shares its flora with Africa in the west, Asia in the northeast, 


east and southeast and with the Mediterranean region in the northwest and the north. In global geographical 


terms, the vegetation of KSA (in general) belongs to the Arabian sub-zone of the Saharo-Sindian phyto-


geographical zone
57


. However, the south-western and most of the western coastal plains fall under the 


Somalia-Masai phyto-geographical region
58


. 


The flora of KSA comprises some 2,243 species in 837 genera
59


. The areas along the north-western and south-


western regions are densely vegetated and contain the highest number of species. Approximately 70% of the 


country's floristic elements are reported to be from these areas
60


. About 100 flora species have been listed as 


endangered or of vulnerable status.  


The National Commission for Wildlife Conservation and Development assisted by its two prominent research 


centres, the King Khalid Wildlife Research Centre and the National Wildlife Research Centre run a chain of 


fifteen wildlife reserves comprising about 3% of the country land area where conservation of certain wildlife 


species is a major priority. Gazelle and oryx have been successfully re-introduced after motorized hunting 


parties had virtually exterminated them by the early 1970’s. At the Uruq Bani Ma’arid protected area, white (or 


Arabian) oryx (Oryx leucoryx) again roam the sands, as do sand gazelle (Gazella subgutturosa) and mountain 


gazelle (G. gazella). The Nubian ibex Capra nubiana survived the exterminations that befell the oryx and 


gazelle and are officially protected in 3 sites. Both Oryx leucoryx and Nubian ibex are included on the IUCN 


Red List as endangered (IUCN 2001). Other mammals which occur in KSA include the Arabian wolf (Canis 


lupus arabs), Cape hare (Lepus capensis), striped hyaena (Hyaena hyaena), sand cat (Felis margarita), red fox 


(Vulpes vulpes) and caracal (Caracal caracal). 


This is a desert ecoregion which holds relatively little biodiversity. The primary biomes in this region are deserts 


and xeric shrublands. Many species, such as the striped hyena, jackal and honey badger have become extinct 


in this area due to hunting, human encroachment and habitat destruction. Other species have been 


successfully re-introduced, such as the endangered white oryx and the sand gazelle, and are protected at a 
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number of reserves. Overgrazing by livestock, off-road driving, and human destruction of habitat are the main 


threats to this desert ecoregion. 


A number of formally protected sites are present in the Region, although they are located some distance away, 


as shown in Figure 11-1 below. 


 


Figure 11-1 Protected Sites 


The nearest site, Al-Ahsa is located approximately 60km to the north west at its nearest point. This is partly 


contiguous and adjacent to the Al Hass/Uqair National Recreation area. The Al-Ahsa site is proposed and the 


Al Hass/Uqair National Recreation area was designated in 1960. No information is available upon the reason 


for proposing these designations.  


The Ar-Rub’al-Khali Wildlife Management Area was designated as such in 1994. The protected area is located 


over 100km at its nearest point. 


Given the distance of these proposed and actual protected areas from the Project site this assessment will not 


consider these areas further. 


11.4.3 The Project Site 


The Project site is heavily disturbed with no natural habitat of ecological value remaining as shown in Figure 


11-2. The ecological survey of the site undertaken on 13
th
 June 2013 has identified no evidence of flora and 
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fauna of significance. Few incidents of scattered vegetation were seen beyond the boundary however these 


were common in nature and represent a low ecological significance.   


On the basis of the results of the survey, it is considered that the Project site comprises ‘modified habitat’ in 


accordance with IFC’s Performance Standard 6 as human activity has substantially altered the sites primary 


ecological functions and species composition. There are no areas of natural or critical habitat within the Project 


site. 


 


Figure 11-2 Heavily Disturbed Site without Flora and Fauna of Significance 


11.5 Assessment of Construction & Operational Impacts 


11.5.1 Construction Phase Impacts 


As the Project site supports very low ecological value, comprising entirely of modified habitats the ecological 


impacts are predicted to be negligible. 
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11.5.2 Operational Phase Impacts 


During the operational phase there would be no further degradation of habitats and therefore the impact is 


considered to be negligible.  


11.6 Mitigation Measures, Residual and Cumulative Effects 


11.6.1 Construction Phase Mitigation Measures 


During the construction phase ecological mitigation measures will not be required. 


11.6.2 Construction Phase Residual Effects 


The residual effects will remain as negligible. 


11.6.3 Construction Phase Cumulative Effects 


No cumulative effects are predicted. 


11.6.4 Operational Phase Mitigation Measures 


There is the potential to include areas of site landscaping as it could promote significant growth of plants which 


will in turn provide a habitat for invertebrates and birds, potentially increasing the overall biodiversity of the site.  


11.6.5 Operational Phase Residual Effects 


The residual effects are likely to remain as negligible. 


11.6.6 Operational Phase Cumulative Effects 


No cumulative effects are predicted. 


11.7 Summary and Conclusions 


The ecological assessment has identified that the Project site is of low ecological value, and includes disturbed 


habitats devoid of fauna and flora. These habitats are considered to be modified habitats in accordance with 


IFC guidance and therefore the impacts during both construction and operation are considered to be 


negligible. 


There is however the opportunity for the provision of landscaped areas which would increase the ecological 


value of the site.  
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12 Socio-Economic 


12.1 Introduction 


This chapter of the ESIA considers the potential socio-economic impacts (both positive and negative) of the 


proposed HGP facility on its environs during both the construction and operational phases. Where appropriate, 


mitigation measures and residual effects have been included and assessed respectively.  


The Interorganisational Committee on Guidelines and Principles for Social Assessment (1994; updated 2003)
61


 


provides a broad definition of a Social Impact Assessment as: 


‘the systematic…appraisal of the impacts on the day to day quality of life for people and communities when the 


environment is affected by development.’  


This chapter highlights the methodology used to conduct this study and is followed by a brief examination of 


Saudi Arabia’s macro socio-economic situation. From this, the baseline conditions of the proposed site and the 


surrounding area are presented followed by an assessment of the social and economic effects of the proposed 


HGP development. In light of these impacts, appropriate mitigation options are then examined, whilst any 


potential residual environmental impacts (which are intrinsic to this type of development) are summarised 


below.  


12.2 Relevant Standards and Legislation  


12.2.1 International Standards 


The IFC performance standards place a significant emphasis on ensuring that the likely social and economic 


impacts of a project are identified and minimised and that this is clearly demonstrated within the ESIA 


documentation. The specific IFC Performance Standards are: 


■ Performance Standard 1: Assessment and Management of Environmental and Social Risks and Impacts; 


■ Performance Standard 2: Labour and Working Conditions; and 


■ Performance Standard 4: Community Health, Safety and Security. 


Performance Standard 1 requires that a project proponent should identify the range of stakeholders that may 


be interested in their actions and consider how external communications might facilitate a dialog with all 
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stakeholders. Furthermore, Performance Standard 1 states that “The client will develop and implement a 


Stakeholder Engagement Plan that is scaled to the Project risks and impacts and development stage, and be 


tailored to the characteristics and interests of the Affected Communities”. 


Performance Standard 2 determines the standard of care that must be taken with regards to the workers during 


the construction and operational phase of the proposed Project. The appointed Project company must ensure 


that the objectives are achieved and promote the fair treatment of workers and safe and healthy working 


conditions. 


Performance Standard 4 places an emphasis on the avoidance or minimisation of impacts upon community 


health, safety, and security that may arise from a proposed Project. 


IFC’s EHS Guidelines for Thermal Power Plant (2008) also address industry-specific impacts on the social and 


economic aspects of the site and surrounding context, specifically: 


■ Occupational Health and Safety; and 


■ Community Health and Safety. 


12.2.2 National Standards 


The Labour Law - Royal Decree No. M/51, 2005 defines the regulation of employment, labour relations, worker 


contracts and work place conditions.  


This law contains provisions intended to protect the interests of both employers and employees with the aim of 


establishing a stable, equitable and sustainable work environment. This law will therefore provide a minimum 


legal basis for the engagement of the HGP workforce, the working conditions and worker housing. The law also 


specifically addresses such issues as protection against occupational hazards; major industrial accidents and 


work injuries; and health and social services.  


This law will apply to the construction and operational workforce as well as applying to both the Project 


company staff and all contractors.  


12.3 Methodology 


12.3.1 Overview 


An assessment of the project’s social and economic impacts has been conducted using a range of research 


techniques. The objective of this section is to identify the baseline social and economic characteristics of both 


the site and the surrounding local area (approximately 50km radius of the site).  


This baseline review focused upon the area’s demographics, infrastructure (roads, transportation and 


communication levels) potable water and sanitation facilities, education and healthcare services, economic 


activity, social organisation, land ownership patterns, and land use patterns. 
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However, due to the inherent difficulties in assessing the significance of socio-economic issues, it is inevitable 


that there will be a degree of subjectivity in assessing the nature of the impacts described. Nevertheless, this 


chapter has described the principal impacts on the local social and economic climate in terms of whether the 


impact and residual effects are positive or negative; permanent (long-term) or temporary (short-term); and 


major, moderate, minor, or negligible. 


12.3.2 Desk Study 


A desktop study review has been undertaken for the proposed Project and the key information has been 


incorporated into the social and economic assessment and decision making process.  


Information sources considered as part of the desk study include:  


■ Central Department of Statistics and Information website: www.cdsi.gov.sa/english; 


■ CIA – The World Factbook website: www.cia.gov/library/publications/the-world-factbook; 


■ FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for 


proposals Part II Technical Specification, Stuttgart - Germany: s.n. 


■ World Bank’s web-site: www.worldbank.org;  


■ International Financial Corporation’s website: www.ifc.org; and 


■ The International Labour Organisation (ILO) website: www.ilo.org.  


 


12.3.3 Stakeholder Engagement 


Following the completion of initial site survey work, relevant sensitive receptors have been identified in 


accordance with Performance Standard 1. The findings of this assessment have concluded as follows: 


■ There are no sensitive local communities near to the HGP facility, which could be impacted as a result of 


both construction and operation; and 


■ The project site will impact upon an undeveloped site situated adjacent to an existing Saudi Aramco gas 


processing facility. 


In relation to the HGP facility it is therefore considered that there are no Affected Communities within the local 


area and therefore a programme of stakeholder engagement is not required in this instance. 
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12.4 Existing Baseline Conditions 


12.4.1 Introduction 


The Kingdom of Saudi Arabia as we know it today came into being in the early part of the 20th Century. Under 


the Basic Ruling Law, the King is the ultimate source of authority for the executive, judicial and organisational 


powers of the State. The King appoints the Council of Ministers, which he also leads as Prime Minister. Saudi 


Arabia’s political and judicial apparatus is bound to Islamic principles, with the sharia (Islamic law) the basis for 


all legislation.   


12.4.2 Population and Demography 


Saudi Arabia is the largest country in the Arabian Peninsula covering an area of 2.15 million square kilometres.  


Its population was estimated to be 26.54 million in 2012, including 5.6 million non-nationals
62


.  


From 1981 to 2001, the population grew from 9.9 million to 21.4 million, a total increase of 54%, averaging out 


at a per annum increase of about 3.67%. The UN
63


 has estimated that the rate of population growth in Saudi 


Arabia in the years 1975-1999 was at an even higher rate of 4.2%, making it one of the highest in the world.  


There are several causes for this tremendous population growth. The first being the reduction in infant death 


rates over the past 20 years.  From 65 deaths per 1000 live births in 1980, Saudi Arabia had dropped to 19 per 


1000 by 1999, and 15.61 per 1000 in 2012. However, whilst this is one of the lowest in the Arab world, and less 


than half the regional average, KSA ranks 111 out 223 countries in the world
64


.  Likewise, life expectancy in 


Saudi Arabia, which was 61 in 1980, had risen to 72 by 1999 and 74.35 in 2012
65


. 


The population is comprised of approximately 75% Saudi citizens and 25% non-Saudi residents. Of these, 4.7 


million people live in the capital Riyadh.  The age structure of the kingdoms population was estimated in 2012
66


 


to be: 


■ 0-14 years: 28.8% (male 3,913,775/female 3,727,767); 


■ 15-24 years: 19.8% (male 2,811,407/female 2,439,978);  
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■ 25-54 years: 44.2% (male 6,769,529/female 4,971,415);  


■ 55-64 years: 4.1% (male 604,722/female 494,497); and  


■ 65 years and over: 3% (male 416,673/female 384,741). 


12.4.3 Health Care 


The increased life expectancy of both infants and the elderly has been largely due to the Saudi Government’s 


investment in the health care system. In 2009
67


, the Kingdom spent 5% of GDP on health expenditure and 


healthcare provisions within KSA have been widely cited by the World Health Organisation (WHO) as being an 


exemplar model for the development of healthcare infrastructure within third world countries. 


12.4.4 Education 


Saudi Arabia’s educational policy aims to ensure that education becomes more efficient, to meet the religious, 


economic and social needs of the country and to eradicate illiteracy. 


General education in the Kingdom consists of kindergarten, six years of primary school and three years each of 


intermediate and high school.  The Ministry of Education sets overall standards for the country's educational 


system and also oversees special education for the handicapped.  Early in 2003 the General Presidency for 


Girls' Education was dissolved and its functions taken over by the Ministry, to administer the girls' schools and 


colleges, supervise kindergartens and nursery schools and sponsor literacy programs for females. The first 


government school for girls was built in 1964; by the end of the 1990s there were girls' schools in every part of 


the Kingdom. Of the nearly 5 million students enrolled in Saudi schools for the academic years 2003-04, it is 


thought about half of these were female. 


In addition to the dramatic quantitative growth of the educational system since the introduction of the First 


Development Plan in 1970, there has also been an improvement in the quality of education.  One measure of 


this emphasis is that while the number of students in the educational system increased six-fold between the 


1970s and the 1990s, the number of full-time teachers grew more than nine-fold.  The Kingdom's ratio of 15 


students to every teacher is one of the lowest in the world. The government, however, continues to work to 


improve educational standards. This has been achieved by raising the quality of teacher training programs, 


improving standards for evaluation of students and increasing the use of educational technology. One aspect of 


this is the introduction of computer science at the secondary level. In 2000, an ambitious school computer 


project was named after Deputy Prime Minister and Commander of the National Guard Crown Prince Abdullah. 


In addition, the administration of the educational system has also been enhanced by delegating greater 


authority to the Regional Boards. 
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12.4.5 Employment and Labour Market 


In 2012, it was estimated that Saudi Arabia had a total work force of 8 million
68


, albeit, approximately 80% of 


the workforce was comprised of non-nationals
69


. Despite having a high unemployment rate, especially amongst 


the younger generations (estimates for the Kingdom range between 14% and 25%), employment in the 


Kingdom can be divided into the following sectors: 


■ Government 40%;  


■ Industry, construction and oil 25%;  


■ Services 30%; and, 


■ Agriculture 5%.  


Saudi Arabia has enacted a policy known colloquially as ‘Saudiisation’ the goal of which is to increase 


employment of Saudi citizens by replacing 60% of the estimated 5.6 million foreign workers in the country. To 


do this, the Saudi government has stopped issuing work visas for certain jobs and has moved to increase the 


training of Saudi nationals and has minimum requirements for the hiring of Saudi nationals by private 


companies. 


The labour market of Saudi Arabia is subject to significant challenges, with considerable unemployment and 


skills shortages in key sectors. Official records estimate unemployment of Saudi males as 10.7%
70


 (2012, est.) 


however, numerous sources recognise this as a significant underestimate, with some placing unemployment as 


high as 25%. This is particularly acute in the large youth population, which generally lacks the education and 


technical skills the private sector needs. 


12.4.6 Economic Overview 


Saudi Arabia has an oil based economy with strong government controls over major economic activities. The 


petroleum sector accounts for roughly 75% of budget revenues, 45% of Gross Domestic Product (GDP), and 


90% of export earnings. About 40% of GDP comes from the private sector. Saudi Arabia has the largest 


reserves of petroleum in the world (26% of proven reserves). Saudi Arabia’s GDP was estimated in 2012 to be 


$657 billion, with a real GDP growth of 6% on the previous year
71


.  


In spite of the recent surge in its oil income, Saudi Arabia continues to face long term economic challenges 


including high rates of unemployment, as highlighted above. It has a rapidly growing population, around 
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1.523% (2012, est.) a year
72


, which verifies the government’s consequent need for increased public spending.  


Saudi Arabia’s young population has increased, while oil export revenues have sharply decreased. Saudi 


Arabia has also moved towards subsidy cuts, tax increases and financial sector reforms.  


While the government is expanding the country’s oil and gas industry, it is also diversifying the economy into 


non-oil sectors, including manufacturing and services. Although the state retains a dominant role in the 


economy, the government is seeking to encourage the development of the private sector, particularly in areas 


such as utilities and services. 


Since 1970, economic development in Saudi Arabia has been organised through five-year development plans, 


which establishes infrastructure development targets and an overall framework for public spending.  The 


primary objective of this plan is to increase the Saudi employment through economic growth, new investments 


education, and the development of national capabilities and skills. 


12.4.7 Social Development 


In the context of the Arab world, the welfare of Saudi Arabia’s citizens ranks reasonably highly. The 2011 


United Nations Human Development Index (HDI) gives Saudi Arabia a score of 0.777, placing it within the High 


Human Development category and above the average level for the Arab States data grouping. Graphical 


analysis of the change in HDI in the Kingdom over the past 30 years also indicates that the growth of the HDI in 


Saudi Arabia has outstripped the average rate for the Arab world. 


12.4.8 The Proposed Hawiyah Co-Generation Development  


The proposed HGP site is located within the boundary of the existing Saudi Aramco facility within a remote and 


otherwise sparsely developed area of the Eastern Province approximately 200km from Al Khobar. The Project 


site contains a gas processing plant but is otherwise devoid of any significant development other than 


considerable quantities of transmission lines and pipelines. 


It is understood that a large proportion of associated Saudi Aramco employees, whether construction or 


operational staff, are housed either in Al Hofuf town (situated approximately 60km north of the site and housing 


predominantly Saudi nationals) or within the small township of Udaliyah (located approximately 40km south-


west of the site and housing predominantly expatriate workers). Udalliyah is formerly a Bedouin hamlet but now 


comprises Bedouin families, workers associated with the Saudi Aramco gas processing facility, and small 


support industries that have developed over recent times. It also includes a small airport used predominantly, if 


not exclusively, by Saudi Aramco staff.  
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12.5 Key Sensitive Receptors 


A number of key sensitive receptors have been identified (existing and proposed) which will be the core focus 


of the assessments undertaken within the ESIA technical chapters. These are considered to be the most 


sensitive receptors within the potential zone of influence of the Project. The great majority are human receptors. 


Specifically, Table 12-1 below described the following sensitive receptors in terms of socio-economic impacts. 


 
Table 12-1 Key Socio Economic Sensitive Receptors 


Receptor Potential Construction Impacts Potential Operational Impacts 


HGP Construction  
workers 


■ Health and safety;  


■ Working conditions and welfare; 


and  


■ Exposure to air emissions from 


the existing Saudi Aramco gas 


processing complex. 


- 


Existing workers within the 
Saudi Aramco gas pro-
cessing facility  


■ Exposure to dust and construction 


related emissions to air during 


HGP construction works; and 


■ Exposure to noise emissions 


during HGP construction works. 


■ Health and safety; 


■ Working conditions; 


■ Exposure to air emissions from the 


HGP; and 


■ Exposure to noise emissions from 


the existing and new components 


of the Hawiyah facilities. 


HGP Operational Staff - 


■ Health and safety; 


■ Working conditions; 


■ Exposure to air emissions from the 


existing Saudi Aramco gas 


processing complex; and 


■ Exposure to noise emissions from 


the existing and new components 


of the Hawiyah facilities. 


Economic  


■ Positive economic impacts 


through employment opportunities 


for Saudi nationals and skills 


transfer 


■ Positive economic impacts through 


employment opportunities for Saudi 


nationals and skills transfer.  
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12.6 Assessment of Construction and Operational Impacts 


12.6.1 Construction Phase Impacts 


Construction Worker Welfare 


The main issues to be considered are associated with the labour force during the construction phase, which 


includes the following: 


■ Health and safety at work;  


■ Access to medical facilities where required; 


■ Reasonable working hours, wages and other benefits;  


■ Provision of suitable and safe accommodation and sanitation; and 


■ Access to welfare and recreation facilities. 


With respect to health and safety at work, construction sites are considered to be a relatively dangerous 


working environment and without proper health and safety controls there is a considerable risk of serious injury 


or fatalities. Access to medical facilities is also crucial with respect to accidents and illness either in the 


workplace or outside. The activities within the Saudi Aramco oil processing facility mean that release hydrogen 


sulfide (H2S) is present on site, resulting from chemical reactions of sulfur compounds. H2S is an extremely 


flammable gas which can form explosive mixtures with air or be a source of fire and explosion. This gas can 


also have fatal consequences for human health. In the absence of mitigation measures, the potential impacts 


are therefore considered to be of major negative significance. 


Other working conditions such as reasonable working hours, wages and other benefits are considered to be 


good working practices and should be employed at all times. In the absence of mitigation measures, this has 


the potential to be an impact of moderate negative significance. 


In addition, a large number of labourers may be housed temporarily on or near the site. It must be ensured that 


the labour and working conditions are of an acceptable standard. Housing must be adequately designed with 


adequate sanitary and safety facilities such as fire suppressants. Issues such as retrenchment policies must be 


clearly defined prior to work beginning.  


Noise and Dust Nuisance to the Saudi Aramco Operational Staff 


The close proximity of the construction activities to these receptors could result in impacts such as increased 


noise and dust levels. However, this would be on operational staff that are not considered to be a receptor of 


high sensitivity. The noise and air quality assessments have confirmed that the impacts resulting from both 


construction noise and dust as negligible. Therefore the nuisance to Saudi Aramco operation staff is considered 


to be negligible. 
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Impacts on Surrounding Communities 


There are no nearby communities within the surrounding areas and there are no residential facilities at the 


Saudi Aramco gas processing facility. There will therefore be no impact upon surrounding communities.  


The location of construction workers camps has not yet been identified. There is a possibility that these will be 


located at or near to the Project site. It is important that such accommodation is appropriately sited to ensure 


that noise levels do not exceed legal standards. 


Impacts on Local Businesses 


The influx of professional workers into the area, whilst expected to the relatively low, will generate economic 


opportunities and rewards for the local population of Al Hofuf and Udhailiyah, where the majority of staff are 


understood to reside, enhancing social and economic development. This is deemed to be a minor positive 


impact. 


Additional impacts may be associated with local employment created during the construction phase. Taken in 


consideration, the high level of unemployment in the Kingdom, any additional creations for jobs and for Saudi 


nationals is likely to prove beneficial for the local economy. 


The construction of the proposed facility will create direct and indirect opportunities for various support service 


providers including guards, cleaners, catering and other site management, prior to mitigation to be a minor 


positive impact on a short term basis. 


Social Issues 


As above, the proposed facility will introduce a certain number of professional workers (including expatriates) to 


the local area. However, in addition to the potential benefits that this may represent, this influx may also result 


in social and cultural tensions, albeit this is deemed unlikely due in part to the existing population of Saudi 


Aramco expatriates living within the local area, including Al Hofuf and Udhailiyah. Thus, it is thought to be a 


minor negative impact on a short term basis. 


12.6.2 Operational Phase Impacts 


Operational Worker Welfare 


One of the key issues is ensuring that operational staff and contractors are protected from workplace incidents 


and illness through appropriate health and safety systems both during normal operation and other tasks such 


as maintenance and repair. Appropriate safety systems such as fire protection and emergency procedures will 


also be required. The activities within the Saudi Aramco oil processing facility mean that release hydrogen 


sulfide (H2S) is present on site, resulting from chemical reactions of sulfur compounds. H2S is an extremely 


flammable gas which can form explosive mixtures with air or be a source of fire and explosion. This gas can 


also have fatal consequences for human health. The potential health and safety impacts are considered to be 


of moderate negative significance in the absence of suitable control measures. 
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Impacts on Surrounding Communities 


There are no nearby communities within the surrounding areas and there are no residential facilities at the 


Saudi Aramco gas processing facility. There will therefore be no impact upon surrounding communities.  


Air Quality Impacts on Human Health 


A full assessment of air quality impacts associated with the operation of the Project has been undertaken within 


Chapter 6 – Air Quality. 


The operational impact on air quality relates principally to stack emissions of nitrogen oxides (NOx), carbon 


monoxide (CO), and particulate matter (PM10 and PM2.5). As specified within Chapter Error! Reference source 


not found. – Error! Reference source not found., the significance of the operational impacts are considered to 


be: 


■ NO2 1 hour – Moderate;  


■ NO2 annual – Moderate; 


■ CO 1 hour – Negligible; 


■ CO 8 hours – Minor;  


■ Particulates – Minor; and 


■ CO2 – Minor. 


Impacts relating to air quality are therefore considered to be of moderate negative significance prior to 


mitigation for the operational staff at the existing Saudi Aramco gas processing facility and for the future 


operational staff at the HGP.  


Impacts on Local Businesses and Social Issues 


The influx of professional workers, labourers, and other staff members into the area will generate economic 


opportunities and rewards for the local population of Udaliyah and Al Hofuf, enhancing social and economic 


development. This is deemed to be a minor positive impact on a long-term basis. 


Indirect opportunities for various support service providers including guards, cleaners, catering and other site 


management will provide employment and a further source of income for these services giving a minor to 


moderate positive impact. 


The employment of local workers on such a project of national importance with the requisite training which will 


be included within their contracts will improve their capabilities and skill. This will also result in improving their 


employability should they move on from the Project. This is deemed to be a negligible to minor positive 


impact; 


The additional employees required for the operation of the proposed facility will put additional pressure on local 


services which is deemed to be a negligible impact. 
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Similar to the construction phase, a potentially positive economic impact will result from any local employment 


created by the operational phase of the Project. Whilst the likely nature of these impacts, and the effect of 


expatriate workers, is largely unchanged from the construction phase, they are likely to be amplified by the 


greater time-scales involved in the operation of the site. 


The relatively small workforce required during the operational phase means that potential impacts are likely to 


be less significant. However, all relevant labour and working condition laws and guidelines must still be adhered 


to during this phase. 


12.7 Mitigation Measures, Residual and Cumulative Effects 


The mitigation measures applicable to social assessment are set out within this section and are provided in full 


in Chapter 17 – Framework Construction Environmental Management Plan and Chapter 18 – Framework 


Operational Environmental Management Plan. 


12.7.1 Construction Phase Mitigation Measures 


Construction activities undertaken for the proposed HGP facility will be managed in such a way as to minimise 


construction impacts through the CEMP (to be developed by the EPC). Such measures include: 


Construction Worker Welfare 


■ The development of a Health and Safety and Environmental Policy would provide detailed health and 


safety guidelines for staff, personnel and sub-contractors, including personal safety, site conduct, security, 


site safety zoning and emergency procedures; 


■ An appropriate emergency procedure will be developed and implemented in the case of an H2S leak in the 


Saudi Aramco oil processing facility. This emergency procedure will include the following mitigation 


measures and will be developed in accordance with Saudi Aramco’s existing procedures within the site: 


 The ABQ employees will be informed on the serious risks of poisoning, fire and explosion hazards, 


especially on accidental exposure conditions, and on the measures to be taken in case of an accident. 


Special Procedures in the event of an accident will be subject to training exercises 


 Use of gas detectors which will warn the ABQ employees when alert thresholds are reached. These 


devices will be periodically checked using standard gases. Recalibration of sensors may be necessary 


depending on the test results;  


 Location of windsocks in highly visible areas to provide staff with an indication of wind direction and 


therefore escape routes; and 


 In case of leakage, every worker must have access to a mask breathing apparatus in his immediate 


vicinity. 
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■ In common with Performance Standard 2, on site medical facilities must be made available throughout the 


construction phase for the use of workers. Trained health and safety and first aid personnel must be 


identified to workers as part of their training schedule; 


■ Suitably qualified personnel must be chosen for potentially hazardous activities such as for the installation 


and testing of specialist electrical equipment; 


■ Appropriate action must be taken for outbreaks of illnesses amongst workers, minimising the transmission 


as far as is possible; 


■ The Contractor must establish a Human Resources Policy which will be communicated to employees with 


information including, but not limited to, their rights under national labour and employment laws, salary, and 


other associated information, such as medical care and insurance. The Human Resources Policy will 


ensure an approach of non-discrimination is followed with equal opportunities for all. No child labour or 


forced labour will be used for the proposed facility; 


■ In common with Performance Standard 1 (Section 23), the establishment of a ‘grievance mechanism’ for 


workers will involve the identification of a local environmental co-ordinator, identified by the contractor 


within the management structure, to identify and log all concerns. This contact information will be provided 


via appropriate transparent measures and a placard left on the perimeter of the site with further details of 


contact arrangements. The resultant procedure to address these concerns will be made clear to the 


complainant and a set process followed, as identified within the CEMP, and within a suitably prompt period; 


■ Throughout the construction and operation of the proposed facility, a long term training programme should 


be implemented to ensure adequate training and qualification of all staff employed within the HGP facility.  


The aim of this programme would be to ensure that personnel acquire and maintain the combination of 


knowledge and demonstrated skills as required to safely and adequately fulfil their responsibilities. The 


objective of the long term training plan will be to ensure that the facility is operated safely and efficiently, 


while also guaranteeing the long term economic success of the Project; and 


■ In common with Performance Standard 4, all components of, and infrastructure associated with, the Project 


will be constructed in accordance with industry best practice and by qualified engineers. The site will be 


fenced to avoid any danger to the public.    


Noise and Dust Nuisance to the Saudi Aramco Operational Staff 


Chapter 7 – Noise & Vibration sets out a series of controls to reduce the noise impacts during construction 


which will reduce the impacts of noise during construction.  


Chapter 6 – Air Quality sets out a series of measures which will be implemented during the construction 


phase to ensure that the generation of dust is minimised as far as possible. 
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Impacts on Construction Camp (if applicable) 


Construction activities undertaken for the Project may result in an impact to construction worker 


accommodation, depending upon its eventual location, which is yet to be determined. It is important that this 


will be managed in such a way as to minimise construction impacts. 


Firstly, the accommodation should be appropriately sited to avoid noise impacts from the construction activities. 


Where this is not possible appropriate noise attenuation measures should be provided. 


Secondly, any on-going issues will be managed through the CEMP which will be implemented and monitored 


by the Contractor and any sub-contractors, to include an update of existing EHS documentation. The CEMP will 


be required to incorporate all the mitigation measures identified within this ESIA, which is presented in Chapter 


17 – Framework Construction Environmental Management Plan. This will ensure that the effects of 


construction works upon the local community is minimised. 


In addition, a grievance procedure needs to be established for construction workers to ensure that any issues 


are resolved to the satisfaction of all parties. This will include the following: 


■ Clear contact numbers for key construction management staff who can be contacted in the case of 


complaints, which could be posted on signage near to the site access gates or in leaflets distributed to the 


local community; and 


■ A clear grievance procedure which involves studying the basis of complaints, identifying corrective actions 


and communicating the response to the complainant.    


12.7.2 Construction Phase Residual Effects 


With the implementation of the CEMP it is considered that health and safety risks for construction site workers, 


particularly the risks of serious injury, illness or fatalities are significantly reduced and therefore the residual 


significance is predicted to be minor negative significance. 


With the implementation of the mitigation measures set out above it is predicted that the residual impacts upon 


construction staff in relation to their working conditions and welfare will be negligible significance. 


In terms of the nuisance to the Saudi Aramco Operational Staff, it is predicted that the residual effects 


associated with noise and dust impacts will remain of negligible significance.  


Nuisance to residents of the construction workers camps – if used at the Project site - due to increased dust, 


noise, emissions, traffic and increased levels of activity will be kept to a minimum with the use of construction 


corridors and low-noise producing equipment, where possible. These mitigation measures will be identified and 


implemented through a CEMP. Following the implementation of such techniques, the impact is deemed to be a 


negligible impact on a short-term basis, although concerns from residents will be iterative. As such, the CEMP 


must be viewed as an ‘organic’ document which will require constant updating in view of new concerns coming 


to light, and allowing the addressing of such concerns. 


The residual effects of the construction of the Plant on the local businesses will be a minor positive effect. 
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The residual effects related to potential social issues relating to the presence of a construction workforce will be 


negligible. 


The residual impacts of indirect employment opportunities and influx of professional workers during the 


construction are both of minor positive significance. 


12.7.3 Construction Phase Cumulative Effects 


Cumulative Type 1 socio-economic impacts may occur in terms of nuisance from increased noise, vibration, air 


pollution issues and congestion from construction traffic, for residents of labour camps, if these are to be 


located at the Project site. At this stage the location and type of accommodation is unknown and therefore the 


significance of the impact cannot be determined. 


There is the potential for positive Type 2 cumulative effects associated with the generation of economic activity 


through direct employment and materials, equipment and service providers, which is likely to result in an impact 


of minor positive significance. 


12.7.4 Operational Phase Mitigation Measures 


It is recommended that the following measures are adopted during the operational phase of the Project, ideally 


within an Operational Environmental Management Plan (OEMP), a framework for which is provided in Chapter 


18 – Framework Operational Environmental Management Plan: 


Operational Worker Welfare 


■ To provide the employees with a safe and risk free environment, it is recommended that a comprehensive 


EHS plan is developed and implemented. This framework, in line with Performance Standard 2, will 


address measures for accident prevention, identification, mitigation and management of hazards (including 


physical, chemical, and radiological hazards), training of workers and reporting of accidents and incidents; 


■ An appropriate emergency procedure will be developed and implemented in the case of an H2S leak in the 


Saudi Aramco oil processing facility. This emergency procedure will include the following mitigation 


measures and will be developed in accordance with Saudi Aramco’s existing procedures within the site: 


 The ABQ employees will be informed on the serious risks of poisoning, fire and explosion hazards, 


especially on accidental exposure conditions, and on the measures to be taken in case of an accident. 


Special Procedures in the event of an accident will be subject to training exercises 


 Use of gas detectors which will warn the ABQ employees when alert thresholds are reached. These 


devices will be periodically checked using standard gases. Recalibration of sensors may be necessary 


depending on the test results;  


 Location of windsocks in highly visible areas to provide staff with an indication of wind direction and 


therefore escape routes; and 
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 In case of leakage, every worker must have access to a mask breathing apparatus in his immediate 


vicinity. 


■ Occupational noise standards need to be maintained as part of the Health and Safety of the employees at 


the facility. It is therefore important that noise levels in working areas are limited to less than 85 dB(A) at 


1m from any noise generating equipment. It is further recommended that a full occupational noise survey is 


undertaken in the interests of the health and safety of the site employees; 


■ In accordance with Performance Standard 2, the Project should develop and implement a human resource 


policy outlining the management approach towards working conditions, entitlement to wages and any 


benefits and terms of employment. This policy must be disseminated and accessible for all employees, 


clearly defining the employees’ legal rights and the management’s statement on child labour, forced labour 


and on non-discrimination and equal opportunities. This policy will also provide the mechanism through 


which employees can express and register their concerns and the system through which these grievances 


will be addressed; 


■ Expatriate staff must be provided with an induction course (as part of their training), which will highlight 


local customs, cultures and living conditions in KSA. The objective of this course will be to familiarise the 


expatriate staff with knowledge of their host country and provide an understanding and respect for other 


cultures. The aim will be to reduce, prevent and mitigate against social and cultural tensions and potential 


hostility between workers and the residents of surrounding communities;  


■ The provision of facilities for workers, such as kitchen facilities, dining areas, washrooms, and a mosque, 


will minimise the placing of undue pressure on existing local services; 


■ Where feasible, staff will be of local origin where suitably qualified applicants are available. This will ensure 


a degree of balance between the use of non-Saudi Arabian workers and locally employed personnel during 


the operational phase, and limit the impact on the local economy; 


■ In common with Performance Standard 4, all components of and infrastructure associated with the Project 


will be operated in accordance with industry best practice by qualified staff; and 


■ In line with IFC Performance Standard 1, it is also recommended that a grievance mechanism is 


established for local residents, giving them a platform to raise any concerns. 


Impacts on Surrounding Communities 


There are no nearby communities within the surrounding areas and there are no residential facilities at the 


Saudi Aramco gas processing facility. There will therefore be no impact upon surrounding communities and 


mitigation is not required. 


Air Quality Impacts on Human Health 


Chapter 6 – Air Quality sets out a series of measures which will be implemented during the operational phase 


to ensure that emissions are minimised as far as possible. 
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Impacts on Local Businesses 


As the impacts are considered to be positive there is no requirement for any mitigation measures to be 


implemented. 


12.7.5 Operational Phase Residual Effects 


With the implementation of the proposed mitigation it is considered that health and safety risks for operational 


workers are significantly reduced and therefore the residual impacts are predicted to be minor negative 


significance. 


There will be no effect upon local communities as a result of construction activities. There is however the 


potential for impacts upon construction workers if accommodation is provide at the Project site. The 


significance of effect cannot at this stage be determined however this could be easily controlled through 


appropriate siting.  On-going concerns will be addressed by the implementation of a grievance mechanism. 


The residual impacts of indirect employment opportunities, the small influx of professional workers and wealth 


creation during the operational phase are all of minor, positive significance. 


Additional pressure placed on local services by employees and service providers is deemed to be a negligible 


impact. 


12.7.6 Operational Phase Cumulative Effects 


It is not considered that there will be any significant cumulative effects during the operational phase of the 


Project. 


12.8 Summary and Conclusions 


It is generally thought that the development of the HGP facility will have a positive impact on the local economy, 


particularly in terms of local job creation, and if the mitigation measures detailed above, and within the 


framework OEMP delivered as part of this ESIA are followed.  In addition, it will be the responsibility of the EPC 


contractor and Operations and Maintenance Company to develop comprehensive Environmental Management 


Plans specific to the construction and operational phases of the HGP facility, respectively.  


Due to the provision of additional employment opportunities during both construction and operation, the 


proposed facility is expected to represent a positive employment option which may draw prospective residents 


back to the region.   


Key economic benefits that are thought likely to be derived from the proposed facility include:  


■ The creation of temporary and permanent jobs during the construction and operational phases of the 


proposed development;  
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■ The potential for labour and procurement contracts to be let locally during the construction phase and the 


capital cost of the redevelopment; and, 


■ The potential for indirect increased local spending from the incoming workforce.  


The assessment has confirmed that there are no local communities within the surrounding area which would be 


sensitive to impacts. Therefore there will be no impacts to local communities in terms of noise, air quality or 


other impacts during the construction and operational phases. 
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13 Cultural, Heritage & Archaeology 


13.1 Introduction 


This chapter of the EIA examines the key cultural heritage and archaeological issues associated with the HGP 


facility, both within and surrounding the site, and during construction and operational activities. 


Archaeological and cultural (historical) remains are fragile and finite resources that require careful management 


and sympathetic conservation/preservation practices. For the purpose of this ESIA, such resources may be 


defined as: 


■ Archaeological remains, both above and below ground; 


■ Historic buildings and sites (including burial grounds); 


■ Historic areas (including towns and villages, in whole or in part); and, 


■ Other structures of archaeological and/or cultural/historical merit. 


As Morris and Therivel (2007)
73


 state: ‘The range of archaeological evidence reflects the diversity of human 


experience: the need for water, food and shelter, the use of changing technologies, and the religious, cultural 


and political needs of society.’ 


The significance of the proposed Project on the local archaeology and cultural heritage has been assessed. 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


13.2 Relevant Standards and Legislation 


13.2.1 International Standards  


The IFC Performance Standard 8: Cultural Heritage recognises the importance of cultural heritage for current 


and future generations. Consistent with the Convention Concerning the Protection of the World Cultural and 


Natural Heritage
74


, this Performance Standard aims to ensure that clients protect cultural heritage in the course 


of their project activities. The main objectives of this standard are: 


■ “To protect cultural heritage from the adverse impacts of project activities and support its preservation; and  
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74
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■  To promote the equitable sharing of benefits from the use of cultural heritage”.  


13.2.2 National Standards  


There are no specific requirements set out in the PME General Environmental Regulations (2001/2006) or 


within PME’s revised standards that protect cultural heritage and archaeology artefacts. 


13.3 Methodology 


The assessment has been made with due consideration of Performance Standard 8 (Cultural Heritage) of the 


International Finance Corporation’s (IFC) Performance Standards on Social and Environmental Sustainability.  


A desk-based assessment has been undertaken to inform this assessment.  Desk-based archaeological 


assessments can be defined as a programme of assessment of the known or potential archaeological 


resources within a specified area or site on land, within the inter-tidal zone, or underwater. It consists of a 


collection of existing written, graphic, photographic and electronic information in order to ascertain the likely 


character, extent, quality and worth of the known, or potential, archaeological and cultural resources in a local, 


national, regional and international context, as appropriate. 


In addition to the desk-based assessment, a site reconnaissance was undertaken in June 2013 to further 


understand any issues at the Project site. 


13.4 Existing Baseline Conditions 


13.4.1 Kingdom of Saudi Arabia 


Our awareness of the archaeological landscape of the Kingdom of Saudi Arabia has changed greatly during the 


last two decades.  As a result of intensive surveys, excavations and investigations conducted by Saudi 


archaeologists, thousands of sites have been recorded across the country. 


Historic preservation is extremely important to the Kingdom with numerous restoration projects having been 


undertaken to safeguard the Kingdom’s architectural heritage, including restoring historic buildings and 


neighbourhoods. 


These projects are typically undertaken by the Department of Museums and Antiquities, which excavates, 


catalogues and preserves pre-historic and historic sites. In 2003, the department was transferred from the 


Ministry of Education to the Supreme Commission for Tourism (SCT), which was established in 2000. This 


department is now referred to as the Saudi Commission for Tourism and Antiquities (SCTA). 


One major restoration project took place at Dariyah, the ancestral home of the Al-Saud family and the capital of 


the First Saudi State.  Other projects include the ancient sites of Fau, Madain Saleh, Al-Ula, Tayma, Duma and 
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along the Darb Zubaydah, the pilgrimage road to Makkah.As the birthplace of Islam, the Kingdom places a 


special emphasis on preserving its Islamic archaeological heritage.  A large number of mosques around the 


Kingdom have been meticulously restored, including the Holy Mosque in Makkah, the Prophet’s Mosque in 


Madinah and mosques built by the first caliphs after the death of the Prophet Muhammad. 


The Saudi Arabian government is also in the process of restoring historic neighbourhoods.  Restoration work 


has been undertaken in the old Qasr Al-Hokm area in Riyadh, as well as the ancient quarters of Jeddah, Hail, 


and other Saudi cities.  This restoration work was showcased during the 1999 celebrations marking the hijrah 


centennial of the taking of the Masmak Fortress in 1902. 


13.4.2 The Project Site 


Although it has not been possible to consult with SCTA as part of the development of this ESIA, no heritage 


sites are identified by the SCTA on their website
75


 in close proximity to the Project site. 


The HGP plant site is located within the boundary of the existing Saudi Aramco complex, which has been 


specifically dedicated to industrial use and is therefore heavily disturbed. Visual confirmation by the visiting 


environmental consultant and photographs taken were used to identify any potential sites of historical 


significance. However due to the high level of disturbance (see Figure 13-1 below), no above ground structures 


or artefacts of cultural and archaeological significance were determined to be on the site and the presence of 


buried remains is highly unlikely.  


As no sites of cultural heritage or archaeological significance are known in the wider area, it is considered that 


the potential for remains to be present is low, particularly in light of the surrounding land uses which have been 


allocated for heavy industry. 
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Figure 13-1 Photography of the Highly Disturbed Site Area 


13.5 Sensitive Receptors 


Given the apparent lack of any above ground features and location of the Project site within an area dedicated 


for industrial purposes it is not thought that any sensitive receptors exist either within the Project site or within 


the adjacent environs. The only potentially sensitive receptors would therefore be buried archaeological 


remains, which may potentially be present within the HGP site. 


13.6 Assessment of Construction and Operational Impacts 


13.6.1 Potential Impacts (Construction and Operational) 


No archaeologically sensitive sites are considered to be present within the Project site on the surface. Potential 


impacts are therefore considered to be unlikely. However there does remain the risk of encountering buried 
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artefacts during excavation works. Any potential impacts are therefore thought to be of negligible significance, 


unless buried remains are found which would require assessment at that time. 


It is not considered that there would be any impacts during the operational phase as excavations and 


disturbance to the ground will only occur during the construction phase.  


13.7 Mitigation Measures, Residual and Cumulative Effects 


13.7.1 Construction Phase Mitigation Measures 


The findings of the desk-study and site reconnaissance indicate that no cultural or archaeological artefacts or 


remains exist either inside or within close proximity to the proposed development site and, therefore, the 


potential for uncovering archaeological and/or cultural resources is thought to be very low.  


Notwithstanding the above, should such remains be discovered at any time during the construction phase of 


the Project all construction contractors should cease works in that particular area and contact the Construction 


Environment Manager or other designated member of staff immediately, who would then contact SCTA for 


further advice.  


It should be noted that the earthworks phase of a project is generally the most significant in terms of 


archaeological finds. Therefore, it is proposed that an ‘archaeological watching brief’ should be carried out 


during the relevant stages of the development, such as during the site preparation. Staff should be  instructed, 


as part of toolbox talks, to be aware of the critical importance of contacting the Construction Environment 


Manager should they uncover any possible artefacts or anthropogenic finds. 


The intention of the archaeological watching brief would be to record and remove any finds of archaeological 


and cultural significance.  It is envisaged that the watching brief would include the following requirements: 


■ Any chance finds or suspected evidence of archaeological and/or historical materials must be immediately 


reported by any of the construction workers, or other parties involved in the construction phase, and all 


works in that area should be stopped immediately, and until further notice; and 


■ Relevant departments, such as the Saudi Commission for Tourism and Antiquities and Riyadh Museum for 


History and Archaeology should be contacted and a representative be requested to assess any find within 


72 hours of discovery to determine the next steps. Contact details for Riyadh Museum for History and 


Archaeology are as follows: 


 King Saud Street, Al-Bathaa, Riyadh, Tel: +966 1 419 1210; 


Any unexpected finds of cultural or archaeological value should not be removed unless the following options 


apply: 


■ There are no feasible alternatives, financially or technically, to removal; 
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■ The benefits represented by the Project outweigh the perceived benefit of preservation of the 


archaeological find;  


■ Should any removal take place, Best Available Techniques should be employed; 


■ Work in areas adjacent to the archaeological find area may continue, consistent with the detailed design, 


unless additional finds are found or suspected. 


13.7.2 Construction Phase Residual Effects 


It is considered that implementation of the recommended mitigation measures during construction will prevent 


any potential significant residual impacts. 


13.7.3 Construction Phase Cumulative Effects 


No cumulative impacts are predicted during the construction phase. 


13.7.4 Operational Phase Mitigation Measures 


As excavation and disturbance to the ground will only occur during the construction phase, it is not considered 


that any mitigation will be required during the operational phase.   


13.7.5 Operational Phase Residual Effects 


The residual effects are considered to be negligible. 


13.7.6 Operational Phase Cumulative Effects 


No cumulative impacts are predicted during the operational phase. 


13.8 Summary and Conclusions 


Given that the proposed site is located in an area allocated for industrial use the site, although undeveloped is 


heavily modified and there are no obvious surface artefacts or sites of potential cultural heritage significance. 


Furthermore, a desk-based assessment has determined that there are no known heritage sites within the local 


area. 


However, it is recommended that in accordance with IFC Performance Standard 8: Cultural Heritage an 


‘archaeological watching brief’ is undertaken during the relevant stages of the development, such as during 


excavations and other site preparation works. 


Should any potential artefacts and/or resources be discovered at any time, now or in the future, it is beholden 


on all responsible parties to ensure that works are curtailed immediately and experts consulted.  
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14 Landscape & Visual 


14.1 Introduction 


This chapter determines the significance of the Project in terms of visual impact by defining the character of the 


existing landscape and locating potentially significant viewpoints. The purpose of this chapter is to describe, 


determine and assess the existing character and visual resources of the proposed site and its immediate 


surroundings. 


This chapter also evaluates the likely visual impacts of the development on the landscape during the 


construction and operational phases and, where appropriate, pertinent mitigation measures are proposed. 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


14.2 Methodology 


Although landscape impacts and visual impacts are interrelated, it is instructive to briefly explain the difference 


between ‘landscape’ and ‘visual’ impacts:  


■ ‘Landscape’ refers to the appearance of the land (its shape and colour for example). It is not just a visual 


resource but is also shaped by a number of factors, such as the topography, geology and ecology of the 


area and any existing development or land uses. Generally, landscape impacts are changes that affect the 


character and quality of a landscape, due primarily to development. 


■ ‘Visual’ impacts relate solely to changes in the available view or views of the landscape, and, importantly, 


the effect of such changes on viewpoints used and/or valued by people. 


The methodology used follows and incorporates accepted international best practice, such as information 


detailed within the ‘Guidelines for Landscape & Visual Impact Assessment’ (2002), produced from a combined 


venture between the UK’s Institute of Environmental Management and Assessment, the Landscape Institute; 


and Morris and Therivel (2001)
76


. The assessment is based on the following: 


■ A desk-based review of existing information including available development documents and aerial 


photographs was undertaken to determine the existing landscape features and landscape character; and 
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■ The impressions gained from the reconnaissance of the general site environs in March 2013. It is important 


to note that, unfortunately, and due to site security issues, it was not possible to access the site or to gain a 


good view of the site. This is, therefore, a general assessment only.   


14.3 Existing Baseline Conditions 


14.3.1 Landscape Character 


Surrounding Areas 


The natural landscape in the site environs is generally a gently undulating one, largely comprising a mixture of 


gravel plains, accumulations of sand deposits, interspersed with outcrops of rock, and numerous small camel 


farms, subsistence dwellings together with abandoned and/or dilapidated buildings and other structures of a 


variety of sizes.  


The proposed site for the HGP facility is very isolated and there are no known population centres in the vicinity 


of the proposed facility, with the nearest town of Udaliya being located approximately 40 km south-west of the 


site.  


Some low-lying halophytic vegetation was noted but such coverage may be referred to as sparse. Figure 14-1, 


below, depicts the site location in the context of the Eastern Province of the Kingdom. 


 


Figure 14-1 Project Site in the Context of the Eastern Province 
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The area surrounding the site is generally considered to be of low aesthetic value, as evidenced by the two 


photographs shown below in Figure 14-2 and Figure 14-3. 


 


Figure 14-2 General Site Environs 


 


Figure 14-3 Rock Outcrop 


The Hawiyah Third Party Co-generation Site 


As can be clearly seen from Figure 14-4 and Figure 14-5, the proposed site is to be located adjacent to the 


Saudi Aramco gas processing facility area of the existing Saudi Aramco facility. From the information provided 


by the client, it is understood that the site will be fenced prior to the commercial operation date of the plant, and 


as per best practice. The area has been exhaustively developed for current and planned industrial development 


and offers no aesthetic value. 
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Figure 14-4 Location of the Hawiyah Co-generation Plant Relative to Saudi Aramco Gas Processing 
Facility 
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Figure 14-5 Looking East onto the Project Site and Saudi Aramco Gas Plant 


14.3.2 Landscape Value 


Given the general industrial nature of the site environs, combined with the general lack of landscape features, 


the Project site is considered to be of very low aesthetic value in landscape and visual terms. 


14.4 Sensitive Receptors 


Examples of sensitive receptors would include a residential dwelling with a clear view over a particular 


landscape or site; and viewpoints within an area of particular natural beauty or high aesthetic value such as a 


historic settlement. Examples of non-sensitive receptors would include an industrial facility situated within an 


area dominated by an industrial landscape. 


Whilst there are sensitive receptors (operational staff) within the existing Saudi Aramco facility development, it 


is not considered that these are sensitive receptors in the context of the planned HGP facility in that these 


buildings exist in an already heavily developed industrial location.  


Project site 


Saudi Aramco Gas Plant 
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14.5 Assessment of Construction and Operational Impacts 


14.5.1 Construction and Operational Phase Impacts 


The construction of the proposed facility will not result in the loss of visual amenity for existing (or proposed) 


residents of the Saudi Aramco industrial development as the area already features a substantial and 


operational industrial complex and is not considered to represent any significant aesthetic value. This is 


therefore considered to be a negligible impact.  


The operational phase of the Project is not expected to result in the significant loss of visual amenity for 


residents and/or operational staff. Whilst it is understood that two stacks will be constructed at the site and will 


have an overall height of 100 feet, given the area already features additional operational industrial facilities, the 


area is not considered to represent any significant aesthetic value and the impact of the facility is therefore 


considered to be of negligible concern.  


14.6 Mitigation Measures, Residual and Cumulative Effects 


14.6.1 Construction and Operational Phase Mitigation Measures 


It is not considered that any specific mitigation measures will be required during the construction or operational 


phases; however, good site housekeeping can reduce the visual impact of the construction site.  


It is considered that the visual impact to the identified sensitive receptors will be negligible given the context of 


the site within an already industrialised area. Therefore no mitigation will be required. 


During operation, it is recommended that landscaping is implemented at the site and the wider area in order to 


increase the attractiveness (or ‘liveability’) of the site to residents and workers alike.  


14.6.2 Construction and Operational Phase Residual Effects 


The residual effects during both construction and operation are predicted to be negligible. If landscaping is 


however provided this would represent a positive impact at the site level. 


14.6.3 Construction and Operational Phase Cumulative Effects 


It is not considered that there would be any cumulative impacts associated with the Project. 
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14.7 Summary and Conclusions 


The proposed site of the facility is situated in an area of little visual amenity, and one which has already been 


degraded by the existence of the existing industrial facilities.  


As a result of the already impacted landscape and the low sensitivity of visual receptors the residual impacts 


resulting from both the construction and operation of the Project will be negligible. 
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15 Traffic & Transport 


15.1 Introduction 


This chapter considers and assesses the potential effects from traffic movements associated with the HGP 


Project. It identifies mitigation measures, the implementation of which may avoid or minimise social and 


environmental impacts attributable to the transportation elements of the construction and operational phases of 


the proposed Project. 


Morris and Therivel (2007)
77


 note that: ‘transport is seen as a key factor in the approval, design and likely 


success of prospective new developments. Developments require good access…as well as the need for 


optimum servicing arrangements, all of which will affect the surrounding transport and highway network.’ 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


15.2 Relevant Standards and Legislation 


In the absence of specific relevant legislation relating to traffic and transportation, reference has been made to 


recommendations presented within the IFC General EHS Guidelines: Community Health and Safety (2007), in 


addition to guidance published by the UK’s Institution of Highways and Transportation
78


. 


The Guidelines on Traffic Impact Assessment
79 


requires that a Transport Assessment (TA) is undertaken if it is 


deemed that a proposed development is likely to result in a 10% increase in traffic. Currently, no baseline or 


future traffic data is available relating to either the construction or operational phases of the development and it 


is therefore not possible to determine if this threshold will be exceeded. Instead, this assessment will be based 


upon available information and qualitative analysis only. Typically, a TA would incorporate several elements, 


such as:  


■ Whether the development involves the relocation of an existing use; 


■ The potential traffic generation from the site; 


■ Whether the local highway network will require modification; 


■ Whether adjacent links or junctions will become overloaded; 


                                                      


77
 Morris, P. & Therivel, R. (2001) ‘Methods of Environmental Impact Assessment’ 2


nd
. Ed. Spon Press 


78
 Institution of Highways and Transportation (1994) Guidelines for Traffic Impact Assessment. London. IHT 


79
 Ibid. 
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■ Whether there are significant phases to the development; 


■ Information on pedestrian, cycle and other road user movements; 


■ Site development constraints; and 


■ Secondary measurements such as for noise and air quality.  


The above points have been borne in mind whilst undertaking the transportation element of the EIA, albeit 


given the location of the proposed Project, several of the above are not deemed to be applicable. 


15.3 Methodology 


A site visit was undertaken in June 2013 which provided a first-hand experience of the local road network and 


other modes of transport which will be relevant to the construction and operational phases of the Project 


development. 


Additional information sources were consulted to gain further information on the existing transport framework 


within the KSA, and included: 


■ The Presidency of Meteorology and Environment website: www.pme.gov.sa; 


■ Ministry of Transport website: www.mot.gov.sa; 


■ Saudi Arabia Ministry of Culture & Information web site: www.saudinf.com; and 


■ Saudi Public Transport Co. (SAPTCO) web-site: www.saptco.com.sa. 


15.4 Existing Baseline Conditions 


15.4.1 Introduction 


Saudi Arabia’s substantial socio-economic growth in recent years has prompted a parallel expansion in the 


Kingdom’s transportation sector, including road, air, rail and ports. A brief summary of the existing road network 


in Saudi Arabia is provided below. 


15.4.2 Road network 


The massive increase in traffic that has resulted from the Kingdom’s industrial and commercial development 


has led to upgrading of many of the inter-city roads to expressways, with up to eight lanes for traffic. Some of 


the more important inter-city highways are: 


■ Dammam – Abu Hadriya – Ras Tanura Highway (257 kms); 


■ Khaybar – Al Ola Highway (175 kms); 
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■ Makkah – Madinah Al Munawarah Highway (421 kms); 


■ Riyadh – Dammam Highway (383 kms); 


■ Riyadh – Sedir – al Qasim Highway (317 kms); 


■ Riyadh – Taif Highway (750 kms); and 


■ Taif – Abha-Gizan Highway (750 kms). 


A number of cities now have modern ring-roads which serve to reduce congestion and pollution issues in the 


city centres. A further development is the construction of networks of over- and under-passes within the cities 


which again serve to facilitate driving in city centres. 


15.4.3 Existing Site Conditions 


The HGP facility is situated approximately 20km east of Highway 75, which consists of a two lane highway 


approximately 12 metres in width. The road commences approximately 20km west of Al Hofuf and terminates 


beyond the town of Haradh to the south. Access to the Project site is via Road 6483 or Road 6485, both of 


which connect with Highway 75. 


Figure 15-1 and Figure 15-2 below detail the road network around the Project site, both in a regional and local 


context, respectively. 
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Figure 15-1 Road network within a Regional Context 
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Figure 15-2 Road Network Surrounding the Hawiyah Co-generation Plant


Road 6483 


Road 6485 
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15.5 Sensitive Receptors 


The main sensitive receptors are users of the immediate local road network, which could be affected as a result 


of traffic increases associated with the Project. These receptors have been assessed as Low in terms of 


sensitivity, in accordance with the Assessment Criteria set out in Chapter 5 – Impact Assessment 


Methodology given that the majority of traffic on the local road network is likely to be associated with the 


existing Saudi Aramco gas processing facility. Furthermore, traffic levels on Road 75 are very low, based upon 


observations during site visits undertaken by WSP as part of the ESIA. 


15.6 Assessment of Construction and Operational Impacts 


15.6.1 Construction Phase Impacts 


The transportation of materials to and from the site during the construction phase together with the removal of 


waste will represent an increase over normal traffic levels on the local roads. These traffic impacts will occur 


through increased congestion and the use of slow moving heavy good vehicles although it would be expected 


that any disruption would be intermittent in nature rather than continuous.  


Given the light use and therefore significant available capacity for traffic on Highway 75, it is not considered 


likely that any traffic impacts would arise on this main route and the impact is considered to be of negligible 


significance. 


The impact upon local roads used to access the HGP facility from Road 75 (Road 6483 or Road 6485) would 


however potentially be more significant during the construction phase. Some congestion and delays could be 


expected, particularly associated with heavy goods vehicle movements and the delivery of major construction 


equipment and components to the Project site. Few impacts are expected from the movement of construction 


staff as it is likely that they would be accommodated on or very near to the Project site during the construction 


phase. Such congestion can lead to both delays and accidents (e.g. associated with overtaking slow vehicles). 


The impacts upon the local road network are considered to be a minor negative impact. 


A significant increase in heavy vehicle movements could also affect the ground due to compaction, potentially 


damaging underground services and/or damage and affect the quality of the existing road network. Prior to the 


implementation of mitigation measures, this issue is expected to result in a minor negative impact. 


Impacts such as any perceived increase in air pollutants from construction vehicular movements; and noise 


pollution impacts are detailed within Chapter 6 – Air Quality and Chapter 7 – Noise & Vibration, respectively. 
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15.6.2 Operational Phase Impacts 


The total number of operational and maintenance staff is currently not known. However, given the local road 


capacity, and otherwise remote nature of the surrounding environs, the impact associated with personnel 


travelling to and from the site during the operational phase of the power plant has been assessed as a being a 


negligible impact. 


During the operational phase, materials and waste streams will require transportation on and off site. The 


increased number of vehicles utilising the local roads and highways may result in an increase in road traffic 


accidents. However, the probability of accidents is considered to be very low, assuming that road traffic 


regulations and speed limits are adhered to and therefore this issue has been assessed as an impact of 


negligible significance.  


15.7 Mitigation Measures, Residual and Cumulative Effects 


Traffic-related mitigation measures generally include off-site highway works (such as to reduce driver delay), 


and focus on mitigating the environmental impacts of changes in transport activities. Thus, they are largely 


covered within other chapters of this report but are summarised below in Table 15-1. 


Table 15-1 General Environmental Mitigation Measures in Relation to Transport Infrastructure  


Main Environmental Impact Mitigation Measure 


Air Pollution ■ Traffic management (reduced and/or improved 


traffic flow; speed restrictions) 


■ Minimising of construction traffic  


Noise Pollution  ■ Appropriate road surfacing e.g. porous asphalt 


■ Noise barriers e.g. absorptive/vegetative 


Water Pollution ■ Improved run-off 


■ Interception of any/all pollutants 


Terrestrial Ecology ■ Avoid or translocate species 


Visual and Amenity ■ Promotion/restriction of views 


 


General Traffic Safety Guidance is set out within the IFC General EHS Guidelines: Community Health and 


Safety and is applicable throughout all phases of the proposed HGP. Specifically, the guidelines require that 


traffic safety is considered and promoted by project personnel during travel to and within the Project site as well 
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as during the operation of Project equipment on private or public roads. Safety measures are required to 


ensure that traffic related injuries are prevented and controlled, both in terms of Project workers and the public. 


The guidelines recommend that a Road Safety Initiative relative to the scope and location of the Project should 


be implemented to ensure that best practice transport safety practices are in place throughout all phases of the 


Project. These measures include the following: 


■ Emphasising safety aspects among drivers; 


■ Improving driving skills and requiring licensing of drivers; 


■ Adopting limits for trip duration and arranging driver rosters to avoid overtiredness; 


■ Avoiding dangerous routes and times of day to reduce the risk of accidents; 


■ Use of speed control devices (governors) on trucks, and remote monitoring of driver actions; and 


■ Regular maintenance of vehicles and use of manufacturer approved parts to minimize potentially serious 


accidents caused by equipment malfunction or premature failure. 


Where the Project may contribute to a significant increase in traffic along existing roads, or where road 


transport is a significant component of a project, recommended measures include: 


■ Minimising pedestrian interaction with construction vehicles; 


■ Collaboration with local communities and responsible authorities to improve signage, visibility and overall 


safety of roads, particularly along stretches located near schools or other locations where children may be 


present;  


■ Collaborating with local communities on education about traffic and pedestrian safety (e.g. school 


education campaigns); 


■ Coordination with emergency responders to ensure that appropriate first aid is provided in the event of 


accidents; 


■ Using locally sourced materials, whenever possible, to minimise transport distances. Locating associated 


facilities such as worker camps close to project sites and arranging worker bus transport to minimizing 


external traffic; and 


■ Employing safe traffic control measures, including road signs and flag persons to warn of dangerous 


conditions. 


It is recommended that these mitigation measures are considered, and where appropriate, included within the 


CEMP prepared for the Project. 
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15.7.1 Construction Phase Mitigation Measures 


■ In designing and managing all temporary road layouts and signage associated with the Project 


infrastructure and consequent utilisation of local road networks, adherence should be made to 


specifications set out within the Ministry of Communications ‘Workzone Traffic Control Handbook’80; 


■ Construction materials and/or plant delivered by road should be scheduled in order to avoid peak hours in 


the area. Special attention will be made to slow-moving vehicles carrying heavy equipment/loads; which will 


be transported at times where the traffic on Highway 75 is at its lowest levels; 


■ Waste collection will be scheduled to minimise journeys at peak times; 


■ A scheme will be prepared for traffic management on site during construction. This includes details of 


routes, signage, parking and a speed limit of 25km/h;  


■ Where possible, in order to minimise congestion at key entrances to the site, the Project proponent should 


ensure that separate entrances are nominated for different purposes. Thus, an entrance should be 


designed for the HGP construction workforce and associated personnel; an entrance for site-clearance and 


construction vehicles, and heavy equipment; and an entrance for waste removal (including hazardous 


waste) etc.;  


■ The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to an agreed procedure to minimise the risk of accidental spillage and in common with best 


practice;  


■ As the workers will be housed on or near to the site, this will significantly reduce the number of vehicle 


movements required during the construction phase; and 


■ Adherence to guidance set out within the IFC General EHS Guidelines: Community health and safety, 


relating to the on-site and off-site transportation of waste is recommended. These guidelines require that 


transportation of waste should be undertaken so as to prevent or minimise spills, releases, and exposures 


to employees and the public. All waste containers designated for off-site shipment should be secured and 


labelled with the contents and associated hazards, be properly loaded on the transport vehicles prior to 


leaving the site, and be accompanied by a shipping paper that describes the load and its associated 


hazards.   


 


                                                      


80
 Ministry of Communications: Department of Transport (1995) ‘Workzone Traffic Control Handbook’. 
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15.7.2 Construction Phase Residual Effects 


It is anticipated that the residual effects upon the local road network will remain as minor negative following 


the implementation of mitigation measures, simply because of road safety concerns which still remain. 


15.7.3 Construction Phase Cumulative Effects 


No sensitive receptors are present which would be significantly impacted by Type 1 cumulative impacts (e.g. 


the combination of increases in traffic as a result of construction vehicles, together with the correlating increase 


in dust generation, wastewater and noise). 


There is however the potential for Type 2 impacts to occur when the normal operational traffic associated with 


the existing Saudi Aramco gas processing facility is combined with traffic generated during the construction 


phase of HGP. This is considered to be a minor negative impact. 


15.7.4 Operational Phase Mitigation Measures 


Whilst a reasonably significant number of vehicle movements may be predicted as a result of the operational 


phase of the Project, it is considered that due to the capacity of Highway 75 in an otherwise undeveloped area, 


no significant impacts are likely to occur on the local highway network; however the following key preventative 


measures will be implemented:  


■ Where possible, operational traffic should be scheduled during off-peak traffic times; 


■ Waste collection will be scheduled to minimise journeys at peak times; 


■ The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to legal requirements to minimise the risk of accidental spillage or accidents; and 


■ A designated Traffic Coordinator will be assigned to the Project and will be required to prepare and 


implement a Traffic Plan. The Traffic Plan will be informed by a Traffic Survey which will include physical 


examination of the routes, carriers and support activities that could impact the movement of materials and 


equipment. 


15.7.5 Operational Phase Residual Effects 


It is predicted that the residual traffic impacts would be negligible. 


15.7.6 Operational Phase Cumulative Effects 


Type 2 cumulative impacts would occur as a result of the operation of both the existing Saudi Aramco gas 


processing facility and the HGP facility. These are however predicted to be negligible as it is unlikely that the 


HGP would provide a significant increase in road traffic over and above existing traffic generated from 


operation at the site. Cumulative impacts resulting from noise, air and socio-economic factors are possible; 
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although it is not possible to quantify these potential impacts in the absence of data relating to the Saudi 


Aramco facility. 


15.8 Summary and Conclusions 


A review of potential traffic impacts has been made and best practice mitigation measures presented. With a 


relatively low increase in traffic due to the construction and operation of the Project, combined with the existing 


capacity of Highway 75, the impact of traffic and transportation is considered to be of negligible to minor 


negative significance. 


15.9 References 


■ Institution of Highways and Transportation (1994) Guidelines for Traffic Impact Assessment. London. IHT; 


■ IFC (2007) General EHS Guidelines: Community Health and Safety; and 


■ Ministry of Communications: Department of Transport (1995) ‘Workzone Traffic Control Handbook’. 
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16 Impact Assessment & Analysis Summary 


16.1 Introduction 


This chapter provides a tabularised impact assessment and analysis summary of the environmental and social 


impacts related to the HGP Project. Each impact is identified, described and an assessment of its significance 


is made based on recognised criteria. This chapter should be read in conjunction with the Assessment Method 


outlined in Chapter 5 – Impact Assessment Methodology.  


The impacts are evaluated before and after the implementation of appropriate and cost effective mitigation 


measures. Residual and cumulative impacts are described where appropriate. 


16.2 Key 


The following tables provide a quick reference guide to the symbols and colour coding in the impact 


assessment tables. 


Table 16-1 The Impact Nature, Associated Colour Coding and Symbol 


Symbol + = - 


Impact Nature Positive Neutral Negative 


 


 
Table 16-2 Factors Affecting Impact Significance and Associated Scores 


Score 1 2 3 4 5 


Receptor Sensitivity Low Low to 


Medium 


Medium Medium to 
High 


High 


Impact Severity Slight Low to 


Medium 


Medium High Critical 


Likelihood Extremely 


Unlikely 


Unlikely Low Likelihood Medium 
Likelihood 


High 
Likelihood - 
Inevitable 


Impact Extent Local 


 


 Regional  Global 


Impact Duration Temporary  Short-Term  Long-Term 
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Table 16-3 Definition of Impacts 


Significance Definition 


Positive Impact 
An Impact that is considered to represent an improvement on the baseline or 


introduces a new desirable factor. 


Negligible Impact Magnitude of change comparable to natural variation. 


Minor Impact Detectable but not significant. 


Moderate Impact Significant; amenable to mitigation; should be mitigated where practicable. 


Major Impact Significant; amenable to mitigation; must be mitigated. 


Critical Impact 
Intolerable; not amenable to mitigation; alternatives must be identified – Project 


Stopper. 


 


Table 16-4 Colour Coded Symbols for Impact Significance & Residual Impact Significance 


Symbol     


 


 


 


Significance Negligible Minor Moderate Major Critical 
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Table 16-5 Environmental Impacts Summary Table  


Project Phase  Description of Impact 
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Mitigation 
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AIR QUALITY  


Construction Phase 


Dust from construction activities: 


activities on site can cause dust 


(PM10) to be emitted to the 


atmosphere. If transported beyond 


the site boundary, dust can have an 


adverse impact upon air quality. 


- 1 3 4 1 1  


 Best working practices for construction sites within a CEMP 


should be employed during the construction of the Project to 


ensure dust emissions are minimised to an extent where 


adverse impacts beyond the boundary of the Project site 


would be minimal.  


 


Construction Phase 


Release of emissions (including 


PM10) to air from construction traffic: 


construction traffic will contribute to 


existing traffic using local road 


network, resulting in potential 


localised & short-term impacts upon 


ambient air quality. 


- 1 3 4 1 1  


 Best working practices for construction sites within a CEMP 


should be employed during the construction of the Project to 


ensure construction traffic/plant exhaust emissions are 


minimised to an extent where adverse impacts beyond the 


boundary of the Project site would be minimal. 
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Project Phase  Description of Impact 
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Mitigation 
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Operational Phase 


Exceedance of the PME air quality 


standards for NO2 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


gas processing facility. 


- 3 2 5 1 5  


 All combustion units and associated plant on-site will be 


subject to an annual inspection, servicing and maintenance 


programme to ensure optimal efficiency and ensure, as far as 


practicable, all equipment is in good working order at all times; 


 The proposed facility will incorporate a Continuous Emission 


Monitoring System (CEMS) for CO, NOx and PM10 for the two 


stacks at the plant. This would accurately determine pollutant 


concentrations in the emissions and provide an indication of 


any exceedances in emissions from the plant against the KSA 


and IFC air pollution standards; and 


 Ambient air monitoring of the pollutants considered in this 


assessment using the existing data of the nearby Saudi 


Aramco air monitoring station/s should be considered to verify 


the current baseline and impact of the existing facilities in the 


airshed.   


 


Operational Phase 


Exceedance of the PME air quality 


standards for CO emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


gas processing facility. 


- 3 2 5 1 5   Same mitigation as above.  


Operational Phase 


Exceedance of the PME air quality 


standards for PM10 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


gas processing facility. 


- 3 2 5 1 5   Same mitigation as above.  
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Project Phase  Description of Impact 
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Mitigation 
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Operational Phase 


Exceedance of the PME air quality 


standards PM2.5 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


gas processing facility. 


- 3 2 5 1 5   Same mitigation as above.  


Operational Phase 


Exceedance of the PME air quality 


standards for CO2 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


gas processing facility. 


- 3 2 5 1 5   Same mitigation as above.  


NOISE & VIBRATION 


Construction Phase 


Temporary increase in noise levels 


as a result of site preparation/ground 


works, piling, concreting operations 


and general site activities. 


- 1 2 2 1 1  


 ‘As Low As Reasonably Practicable’ methods of noise and 


vibration control to be followed in order to limit the noise 


exposure of the construction workers. 
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Project Phase  Description of Impact 
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Mitigation 
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WASTE MANAGEMENT 


Construction Phase 
Generation of excavation and 


demolition waste. 
- 2 3 2 3 3  


 Within the CEMP, recommendations have been set out 


detailing requirements for the management of excavation 


waste; and 


 Removal and diversion of any identified contamination areas 


and hazardous wastes to a licensed hazardous waste landfill 


site prior to mobilising construction activities. 


 


Construction 


Phase 


Generation of material waste from 


the construction of buildings and 


plant infrastructure which may 


require off-site disposal.  


- 2 2 2 3 3  


 Within the CEMP, recommendations have been set out 


detailing requirements for the identification of the types and 


quantities of waste that can be minimised or effectively 


segregated for recycling/re-use and the materials that require 


disposal to landfill; and  


 Encouraging waste minimisation practices during the 


construction process and segregating waste streams for re-


use and recycling. 


 


Construction Phase 


Waste generation will be increased 


due to the high number of 


construction workers to be employed 


at the Project site. 


- 2 2 5 3 3  


 Encouraging waste minimisation practices during the 


construction process and segregating waste streams for re-


use and recycling. 
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Project Phase  Description of Impact 
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Mitigation 
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Construction Phase 


The poor storage of construction 


materials on-site may result in the 


potential wastage of large volumes 


of raw materials. 


 


- 2 2 2 3 3  


 Good working practices are encouraged on-site within the 


CEMP, particularly in relation to the storage and disposal of 


waste materials; and  


 All on-site workers should be aware of the location of storage 


areas and the requirements of such areas. Good working 


practices will also be encouraged as a means of minimising 


waste. 


 


Construction Phase 


The potential impact from the off-site 


movement and disposal of waste, 


either to an appropriate landfill site 


or to a recycling centre, may result in 


increased traffic movements. 


- 2 2 2 3 3 


 


 


 Implementation of a programme targeting waste streams for 


re-use/recycling throughout the various stages of the 


construction process will divert waste from landfill and assist in 


reducing the number of vehicles using the local highway 


infrastructure in the region. 


 


Construction Phase 


Generation of hazardous waste 


streams which can cause 


contamination of the surrounding soil 


strata and groundwater. 


- 2 3 2 3 3  


 Management of the hazardous materials through a CEMP 


which will provide detailed Environmental Control Plans for 


construction workers and personnel and sub-contractors 


including personnel safety, site conduct, security, storage of 


hazardous material and emergency preparedness; and  


 Waste fuels, oils and chemicals: Separate storage in a bunded 


compound situated on an impermeable surface in order to 


prevent any potential spillage and contamination issues prior 


to collection for appropriate disposal. 
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Project Phase  Description of Impact 


 I
m


p
a
c


t 
N


a
tu


re
 


 R
e
c
e
p


to
r 


S
e


n
s
it


iv
it


y
 


 I
m


p
a
c


t 
S


e
v
e
ri


ty
 


 L
ik


e
li
h


o
o


d
 


 I
m


p
a
c


t 
E


x
te


n
t 


 I
m


p
a
c


t 
D


u
ra


ti
o


n
 


 S
ig


n
if


ic
a
n


c
e


 


Mitigation 
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Operational Phase 


Generation of Hazardous Wastes 


from the operational and 


maintenance works and plant 


processes of the Project. 


- 2 3 2 3 5   Management of the Hazardous materials through an OEMP.  


Operational  


Phase 


 


Generation of general solid waste 


during the operational phase of the 


development. 


 


- 2 2 3 3 5  


 Management of the solid waste materials through a OEMP;  


 Ensuring compliance with national and international best 


practice guidance; 


 Encouraging opportunities to minimise waste; 


 Providing good on-site storage practices; 


 Providing suitable waste receptacles for the segregation of 


waste streams for recycling and general waste for disposal to 


landfill; 


 Providing fully covered waste storage areas; 


 Provision of adequate storage facilities and transport 


arrangements for any hazardous waste streams generated; 


and 


 Appointing dedicated personnel responsible for waste 


management issues. 
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SOILS, GEOLOGY & CONTAMINATION 


Construction Phase 


Soil contamination due to 


construction activities and surface 


water runoff during the infrequent 


periods of rainfall. 


- 3 3 3 1 3 


 


 


 


 All identified contamination areas and hazardous waste (e.g.: 


chemical/fuel drums) will need to be appropriately removed 


and diverted to a licensed hazardous waste landfill site prior 


the development of the area; 


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to the storage of fuels, 


chemicals and oils on-site and relating to potential leaks and 


spills from on-site activities;  


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 


Construction Phase 


Soil contamination due to aqueous 


effluents from temporary 


construction facilities, including 


washing down, dust damping 


activities and concrete work. 


- 3 3 3 1 3  


 There will be no discharge or overflow of sanitary waste on 


site. Modular wastewater storage tanks will be introduced to 


the site to provide adequate containment facilities for the 


construction workforce; and 


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to potential leaks and spills 


from on-site activities; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 
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Construction Phase 


Poor storage or handling of waste 


and hazardous materials resulting in 


spillages of contaminants to land. 


- 3 4 3 1 3  


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to the storage of fuels, 


chemicals and oils on-site and relating to potential leaks and 


spills from on-site activities; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 


Construction Phase 


During construction, there is a 


potential for construction workers to 


come into contact with contaminated 


soils and hazardous materials at the 


site. 


- 5 4 2 1 3  


 All identified contamination areas and hazardous waste (e.g.: 


chemical/fuel drums) will need to be appropriately removed 


and diverted to a licensed hazardous waste landfill site prior 


the development of the area; 


 Same mitigations as above. 


 


Construction Phase 


Improper storage and use of 


hazardous materials such as 


chemical solvents, cleaning fluids, 


fuels and oils etc., leading to 


spillages and leaks may result in soil 


and/or surface water contamination. 


- 3 4 3 1 3   Same mitigations as above.  
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Construction Phase 


Cement batching plants require 


large amounts of “wash-out” water 


which has a high pH and high 


concentration of suspended solids. 


In addition, plant and equipment 


wash water may contain some 


contaminants such as hydrocarbons. 


These two waste water processes 


can affect the quality of groundwater 


if discharged to land. 


- 3 3 3 1 3  


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 


Operational Phase 


The improper storage and use of 


other hazardous materials during the 


construction phase such as solvents, 


cleaning fluids, fuels and oils may 


lead to spillages and leaks that may 


result in soil, surface water 


contamination. 


- 3 4 2 1 5  


 Appropriate containment systems around storage tanks (e.g. 


fuels, oils etc); 


 Leak detection facilities; 


 Fire prevention measures; and 


 The key operating procedures incorporated into the OEMP to 


prevent contamination of the ground and surface water. 


 


Operational Phase 


Risk of contaminants to be mobilised 


during periods of rainfall, which may 


then be discharged into the wider 


environment, such as the recharge 


area of an underlying aquifer. 


- 3 3 2 1 5  


 Appropriate storm water management systems; and 


 The key operating procedures incorporated into the OEMP to 


prevent contamination of the ground and surface water. 
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WATER RESOURCES & CONTAMINATION 


Construction Phase 


Impact upon the source aquifer for 


potable water as a result of the 


construction of the Project. 


- 2 1 2 1 3  


 Appropriate sources of water will be used and water 


minimisation measures will be implemented and fully 


conveyed to all construction staff; and 


 Potable water should not be used for any other purpose than 


drinking water and, if required, for washing facilities.  


 


Construction Phase 


Aqueous effluents from temporary 


construction facilities, including 


washing down, dust damping 


activities and concrete work. 


 


- 3 3 3 1 3  


 All waste water streams will be collected in a discharge line 


and pumped to the adjacent processing facility where it will be 


treated and disposed of by Saudi Aramco; 


 Adequate infrastructure should be installed on the construction 


site for the collection and storage of all contaminated 


wastewaters generated during the construction phase; and 


 Where wastewaters do not meet the requirements of Saudi 


Aramco for discharge to their treatment systems, wastewater 


must then be collected by a suitably qualified and KSA 


approved contractor unless alternative procedures and 


agreements are put in place for disposal by Saudi Aramco. 


 


Construction Phase 


Generation of a large volume of 


sanitary waste from a large number 


of staff, including labourers and sub-


contractors.  


- 1 1 4 1 3   Same mitigations as above.  
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Construction Phase 


Controlled and uncontrolled 


emissions associated with the 


construction of the HGP facility 


which could result in contamination 


of ground and groundwater. 


- 3 3 2 1 3  


 If any contamination of ground or groundwater is identified, a 


programme of remediation must be undertaken to prevent 


contamination of the wider environment, and groundwater in 


particular, during construction works. 


 


Construction 


Phase 


Increased volume and rate of 


surface run-off and erosion could 


cause on-site flooding. 


- 2 2 3 1 1 


 


 


 


 To protect the environment from flooding during heavy 


downpours, a localised run-off management system should be 


employed by the EPC Contractor. This should comprise 


temporary surface water run-off facilities, which in addition to 


containing contaminants will provide on-site attenuation for 


surface water flows, thereby reducing any flood risk; and 


 It is recommended that the EPC Contractor undertakes a 


reviews detailed topographic survey drawings (to be supplied 


by Saudi Aramco) and drainage pattern analysis to determine 


the existing conditions on site and estimate storm water 


collection at the Site and surrounding area. 


 


 


 


 


 


Operational Phase 


Impact upon the source aquifer for 


utility, potable and fire fighting 


purposes during the operation of the 


Project. 


- 2 1 2 1 5  
 Measures will be undertaken to reduce water consumption as 


part of the process as much as possible. 
 


Operational Phase 


Generation of liquid wastes, 


including oily water and chemical 


detergents which can leak in the 


system or spill from the tankers 


provided, prior to offsite disposal. 


- 3 2 2 1 1  


 Oily water and chemical detergents from the gas turbine wash 


system will be piped directly to the adjacent Saudi Aramco 


facility for collection and treatment; and 


 Other liquid wastes will be stored on-site for collection by road 


tanker and subsequent specialist (PME licensed contractor) 


for off-site disposal. 
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Operational Phase 


Storm water may contain small 


quantities of contaminants, such as 


hydrocarbons and suspended solids 


which may be discharged into the 


terrestrial environment in the 


absence of an adequate storm water 


drainage system. 


- 1 2 2 1 1  


 A site wide stormwater management system should be 


designed and implemented; and 


 A range of design measures should be included to limit the 


potential for contamination of stormwater: 


- All industrial process areas and hazardous material areas 


should be contained under roof structures to ensure any 


rain is directed away from these areas;  


- All industrial process areas and hazardous material 


storage areas will be bunded to ensure no storm water 


interacts with the hazardous materials; and 


- Oil separators should be provided as part of catchment 


pits. 


 


TERRESTRIAL ECOLOGY 


Construction and 


Operational Phases 
Impacts on ecological habitats. - 1 3 1 1 5  


 During the construction phase ecological mitigation measures 


will not be required; and 


 During operational phase, there is the potential to include 


areas of site landscaping as it could promote significant 


growth of plants which will in turn provide a habitat for 


invertebrates and birds, potentially increasing the overall 


biodiversity of the site. 
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SOCIO-ECONOMIC 


Construction Phase 


Risk of serious injury or fatalities for 


construction workers without proper 


health and safety controls. 


- 5 5 4 1 3  


 The development of a Health and Safety and Environmental 


Policy would provide detailed health and safety guidelines for 


staff, personnel and sub-contractors; 


 On site medical facilities must be made available throughout 


the construction phase for the use of workers; 


 Suitably qualified personnel must be chosen for potentially 


hazardous;  


 Appropriate action must be taken for outbreaks of illnesses 


amongst workers, minimising the transmission as far as is 


possible; 


 A long term training programme should be implemented to 


ensure adequate training and qualification of all staff employed 


within the HGP. 


 All components of, and infrastructure associated with the 


Project will be constructed in accordance with industry best 


practice and by qualified engineers. 
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Construction Phase 
Risk of unhealthy working conditions 


for the construction workers. 
- 3 3 3 1 3  


 The Contractor must establish a Human Resources Policy 


which will be communicated to employees with information 


including, but not limited to, their rights under national labour 


and employment laws, salary, and other associated 


information; and 


 In common with Performance Standard 1 (Section 23), the 


establishment of a ‘grievance mechanism’ for workers will 


involve the identification of a local environmental co-ordinator, 


identified by the contractor within the management structure, 


to identify and log all concerns 


 


Construction Phase 


Nuisance to the Saudi Aramco 


Operational Staff due to increased 


dust, noise, emissions etc. 


- 2 2 4 1 3 


 


 


 See ‘Noise & Vibration’ and ‘Air quality’ topics.  


Construction Phase 


Influx of professional workers into 


the area will result in economic 


opportunities and rewards for the 


local population. 


+ 2 1 4 3 3 


 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Construction Phase 


Indirect employment opportunities 


for various support service providers 


including guards, cleaner etc. 


+ 2 1 4 3 3 


 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Construction Phase 


The influx of professional workers 


may case some social and cultural 


tensions in the community. 


- 2 2 2 1 3  


 Ensure staff are provided with cultural sensitivity training to 


minimise the possibility of such tensions arising and ensure 


that there is a proper grievance and/or complaints system in 


place where members of the community may raise these types 


of issues with the Project Company. 
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Operational Phase 
Risk of health and safety for 


operational staff and contractors. 
- 3 3 2 1 5  


  Development of a comprehensive EHS Plan; 


 Occupational noise standards need to be maintained as part 


of the Health and Safety of the employees at the facility; 


 the Project should develop and implement a human resource 


policy outlining the management approach towards working 


conditions, entitlement to wages and any benefits and terms of 


employment; 


 Expatriate staff must be provided with an induction course (as 


part of their training), which will highlight local customs, 


cultures and living conditions in KSA; and 


 All components of and infrastructure associated with the 


Project will be operated in accordance with industry best 


practice by qualified staff. 


 


Operational Phase 


Air quality impacts on the 


operational staff at the existing HGP 


facility and for the future operational 


staff at the HGP. 


- 3 2 4 1 5   See “Air Quality” topics.  


Operational Phase 


The influx of professional workers, 


labourers, and other staff members 


into the area will generate economic 


opportunities and rewards for the 


local population of Udaliyah and Al 


Hofuf, enhancing social and 


economic development. 


+ 3 2 4 3 5  
 Local recruitment should be done wherever possible to 


enhance this positive impact. 
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Operational Phase 


Indirect opportunities for various 


support service providers including 


guards, cleaners, catering and other 


site management will provide 


employment and a further source of 


income for these services. 


+ 3 2 4 3 5 


 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Operational Phase 


The employment of local workers on 


such a project of national importance 


with the requisite training which will 


be included within their contracts will 


improve their capabilities and skill. 


+ 3 3 3 3 5  
 Where feasible, staff will be of local origin where suitably 


qualified applicants are available. 
 


Operational Phase 


The additional employees required 


for the operation of the proposed 


facility will put additional pressure on 


local services. 


- 2 2 2 3 5 


 


 


 The provision of facilities for workers, such as kitchen facilities, 


dining areas, washrooms, and a mosque, will minimise the 


placing of undue pressure on existing local services 


 


Operational Phase 


Wealth creation for local people 


enhancing social and economic 


development with the associated 


additional resources. 


+ 3 2 4 3 5 


 


 


 The procurement of local goods and services should be built 


into the tender processes. 
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CULTURAL, HERITAGE & ARCHAEOLOGY 


Construction & 


Operational Phase 


Phase 


Chance findings of buried remains or 


artefacts of historical or cultural 


significance.  


- 1 1 1 1 1  


 Should any potential artefacts and/or resources be discovered 


at any time during the construction phase of the Project, all 


construction contractors should cease works in that particular 


area and contact the Construction Environment Manager or 


other designated member of staff immediately, who would 


then contact SCTA for further advice; and 


 It is proposed that an ‘archaeological watching brief’ should be 


carried out during the relevant stages of the development, 


such as during the site preparation. 


 


LANDSCAPE & VISUAL 


Construction and 


Operational 


Phases 


Loss of visual amenity. - 1 1 5 1 3/5  


 It is not considered that any specific mitigation measures will 


be required during the construction or operational phases;  


 During operation, it is recommended that landscaping is 


implemented at the site and the wider area in order to increase 


the attractiveness (or ‘liveability’) of the site to residents and 


workers alike. 


 







 


 


 


   


 219 | 291  


   


Project Phase  Description of Impact 


 I
m


p
a
c


t 
N


a
tu


re
 


 R
e
c
e
p


to
r 


S
e


n
s
it


iv
it


y
 


 I
m


p
a
c


t 
S


e
v
e
ri


ty
 


 L
ik


e
li
h


o
o


d
 


 I
m


p
a
c


t 
E


x
te


n
t 


 I
m


p
a
c


t 
D


u
ra


ti
o


n
 


 S
ig


n
if


ic
a
n


c
e


 


Mitigation 


 R
e
s
id


u
a
l 
Im


p
a
c


t 


TRAFFIC & TRANSPORT 


Construction 


Phase 


Increase in traffic for the delivery of 


materials and the removal of waste. 
- 1 2 3 3 1  


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage; 


 Realisation of a scheme for the traffic management on site 


during construction; 


 Construction materials delivered and waste collection should 


be scheduled in order to avoid peak hours in the area; 


 Set separate entrances for different purposes; and 


 Adherence to guidance set out within the IFC General EHS 


Guidelines: Community health and safety, relating to the on-


site and off-site transportation of waste.  


 


Construction 


Phase 


Increase in traffic associated with 


construction staff which can cause 


delays and accidents. 


- 1 2 2 3 1 


 


 


 


 


 


 Maximise the number of workers that will be housed on site; 


 Set separate entrances for different purposes. 


 Realisation of a scheme for the traffic management on site 


during construction; and 


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage. 
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Construction Phase 


Increase of heavy vehicle 


movements which could affect the 


ground due to compacting, 


potentially damaging underground 


services and/or damage and affect 


the quality of the existing road 


network. 


- 1 2 3 3 1  


 Realisation of a scheme for the traffic management on site 


during construction; 


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage. 


 


Operational  


Phase 


Increase in traffic associated with 


the commuting of operational staff 


and waste removal. 


- 1 2 3 3 5  


 Operational traffic should be scheduled during off-peak traffic 


times; and 


 Implementation of a Traffic Plan. 


 


Operational  


Phase 


Increase in traffic associated with 


the delivery of materials and the 


removal of waste. 


- 1 2 3 3 5  


 Implementation of a Traffic Plan; 


 Waste collection will be scheduled to minimise journeys at 


peak times; and 


 The transportation of any waste that could represent a hazard 


to the environment will be undertaken according to legal 


requirements to minimise the risk of accidental spillage or 


accidents. 
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17 Framework Construction Environmental 


Management Plan 


17.1 Purpose of the CEMP 


This chapter proposes a framework for pollution control and best practice measures that should be adopted 


during the construction phase of the HGP in order to avoid, minimise, or offset likely impacts in the areas on 


and surrounding the site that are attributable to the Project.  


It is recommended that the mitigation requirements set out within this Framework Construction Environmental 


Management Plan (CEMP) chapter will be included in full within any Project Environmental, and Health and 


Safety (EHS) Plan or CEMP established by the construction contractor and other associated standalone 


documents where relevant. 


The updated Project EHS Plan or CEMP will therefore provide a logical extension of the ESIA process and will 


ensure that recommendations contained within the ESIA are implemented, assuring that the Project does not 


deviate from the environmental and social profile that formed the basis of this document. 


In a similar vein the Project EHS Plan or CEMP will serve to ensure that requirements of the General 


Environmental Regulations (GER, 2006), Saudi Aramco Engineering Standards and, where relevant, the IFC 


Standards and Guidelines are also met and serve as a clear and auditable indication as to how those 


requirements are implemented during the construction phase. 


The primary objective of the Project EHS Plan or CEMP will be to provide a clear direction on the requirements 


of the construction contractor and all subcontractors in their activities: each requirement is measurable and 


enforceable; hence any non-compliance can be identified and addressed swiftly. 


The objectives of the Project EHS Plan or CEMP are defined as follows: 


■ Prescribe an overall management structure with clearly defined accountabilities and responsibilities; 


■ Ensure an environmental management structure responsible for implementing the relevant measures within 


the Framework CEMP;  


■ Ensure adequate and relevant environmental induction training for all contractors and subcontractors 


(including construction workers); 


■ Incorporate Emergency Planning into the management system;  


■ Stipulate a programme of deliverables, meetings, audits, communication protocols and reporting 


requirements to monitor and manage the construction works; 
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■ Define objectives and targets for environmental and social management on the construction activities 


(these objectives and targets will be captured in the detailed Environmental Control Plans of the full Project 


EHS Plan or CEMP); 


■ Implement Mitigation Measures and Monitoring Programmes; 


■ Prescribe a mechanism for recording and reporting environmental and social concerns, improvement, 


complaints or incidents; 


■ Define the communications protocols for liaison with local communities and regulatory authorities on 


environmental and social matters;  


■ Ensure compliance with all regulatory requirements of the GER 2006, Saudi Aramco Standards and with 


IFC operational standards and Guidelines, where relevant; and 


■ Stipulate a mechanism for periodical review for the Project EHS Plan or CEMP.  


17.2 International Standards for Organisation: ISO 14001 Model 


One of the most widely used environmental management systems, developed by the International Standards 


Organization (ISO), is the ISO14001 standard for environmental management of activities. The standard 


provides a logical framework within which to prepare and develop the Project Environmental Health and Safety 


Plan and subsequent formal EMS (if applicable). The structure of a typical EMS certified to ISO 14001 is shown 


in Figure 17-1. 


 


Figure 17-1 ISO 14001 Structure 
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17.3 CEMP Implementation 


17.3.1 Resources, Roles, Responsibility 


Environmental governance will be clearly set out and maintained as a stand-alone document by the 


Construction Project Director for the duration of the Project. This structure will be agreed prior to and during the 


construction phases. Although individual sub-contractors may have adequate controls in place when reviewed 


independently, the Construction Project Director is the lead contractor for EHS in the proposed scheme and 


has the authority to update, replace or approve them as appropriate to ensure its responsibilities are met.  


These relationships will be set out in an organisational chart which will be supported by a more detailed 


description of the roles and responsibilities of the organisations such as Construction Project Director, Site 


Manager, Site EHS Manager, Subcontractors Site EHS representatives etc. All construction teams with a 


significant project involvement should be consulted as part of the development process. 


Clear roles and responsibilities for internal staff will also be specified for the construction phase which will 


include responsibility for both environmental as well as health and safety issues. The definition of roles and 


responsibilities is an important part of environmental governance and allows for discreet management of tasks 


and involvement throughout the Project team. 


It is everyone’s responsibility to ensure that the Project EHS Plan or CEMP policies and applicable Client’s 


procedures are adhered to.   


17.3.2 Training and Induction Procedure 


Competence, training and awareness are critical to the effective implementation of the Project EHS Plan or 


CEMP, and therefore all site personnel and visitors must attend an EHS induction course which includes 


environmental awareness in order to gain an understanding of the environmental aspects and associated 


environmental mitigation measures related to the construction phase.  


An Induction and Training Procedure will be developed to cover aspects of training involving those personnel 


and activities likely to have a significant effect on the environment, including: Induction Training for New Site 


Personnel including General Site Induction, Supervisors Site EHS Training, Visitor Induction and Toolbox 


Talks. 


In addition, the Project EHS Plan or CEMP will be updated in order to include Specialist Training for individuals 


with specific roles and responsibilities, including but not limited to: Chemical and fuel handling, Hot Work, 


Handling or organic solvents, Handling of toxic materials etc. 
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17.3.3 Environmental Incident Procedure  


A site specific emergency procedure for all foreseeable eventualities that pose significant risks to site 


personnel, local communities and the environment will be developed and will need to be implemented and 


adequately communicated to all involved parties during the construction phase of the Project. These 


emergency plans will be supported by planned simulated training exercises in order to test their robustness and 


practicability. 


17.3.4 CEMP Compliance 


The Project EHS Plan or CEMP will set out how the compliance of construction activities will be periodically 


inspected and audited through: 


■ Routine inspections: 


 Areas Supervisor’s Weekly Inspections; 


 Site Managers Weekly EHS Tour; 


 Site EHS Managers Inspections; and 


 Routine daily Surveillance Inspections. 


■ EHS Audits: 


 Subcontractor Audits, undertaken within the first month of the arrival of the subcontractor, then 


subsequently on a 6 monthly basis; 


 EHS Road map Self-Assessment; 


 EHS Road map Verification Assessments; and 


■ Internal Site Audits. 


 Client and Third Party Audit 


17.3.5 Non-conformances Management Procedure  


Any deviations from the Project EHS Plan or CEMP identified by site personnel or other parties through formal 


site inspections, audits, visual observations or other mechanisms, would need to be documented and 


associated corrective action and preventative action implemented by competent individuals in order to mitigate 


the environmental impacts and to prevent re-occurrence. 
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17.3.6 Complaints Management Procedure 


A Complaint Procedure will be established in order to effectively address all complaints received by the Project 


management team and construction contractor; outlining roles and responsibilities, and timeframes for 


investigation and resolution of complaints. 


17.3.7 Environmental Review Procedure 


A review of any Project EHS Plan or CEMP will be required in order to ensure that all requirements of this 


Framework CEMP are included and to ensure continual improvement, suitability and effectiveness of the 


overall management system. 


17.3.8 Environmental Control Plans 


Specific Environmental Control Plans (ECP) detailing mitigation measures which must be implemented during 


the construction phase of a project in order to minimise potential environmental and social impacts. This will 


include as minimum all mitigation measures identified within the ESIA.  


Typically the structure of an ECP will be as follows: 


1. Environmental Impacts; 


2. Responsibilities; 


3. IFC Guidelines; 


4. Standards; and 


5. Environmental or Social Issue(s): 


a. Objective; 


b. Target; 


c. Responsibilities; 


d. Mitigation measures; 


e. Monitoring Activities; 


f. Reporting; and 


g. Records Management. 
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17.4 Environmental Aspects and Mitigation Measures 


An assessment of construction activities will be conducted to determine the significant environmental aspects 


and resulting impacts, taking into consideration normal, abnormal and emergency operation, together with the 


location of the sensitive receptors identified.  


The environmental aspects will be determined and ranked based on an approved methodology, which will be 


consistent with the ISO 14001:2004 Standard for Environmental Management Systems and detailed within the 


Project EHS Plan or CEMP. 


Each contractor and sub-contractor will be required to undertake their own review of the Environmental Aspect 


Register, which includes the potential environmental impacts of the Project during the construction phase. This 


sets out the construction activities where mitigation measures will be implemented. They will also be required to 


use the same approach provided in the methodology detailed within the Project EHS Plan or CEMP to 


determine the significance of any new aspects and impacts resulting from a new construction activity if the 


methodology differs significantly from what has been assumed in advance of the appointment of the 


construction contractor. This will therefore identify any additional environmental aspects and impacts which 


would need to require additional mitigation measures. 


The ESIA has identified the following aspects that require control during the construction phase: 


■ Air Quality; 


■ Noise and Vibration; 


■ Solid Waste Management; 


■ Soils, Geology and Contamination; 


■ Water Resources and Wastewater; 


■ Terrestrial Ecology Management; 


■ Social Aspects (including construction workers welfare and local communities); 


■ Cultural and Archaeology; 


■ Landscape and Visual; and  


■ Traffic and Transportation. 
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17.4.1 Air Quality Management 


17.4.1.1 Mitigation Measures by construction activities 


Stockpiling of friable materials          


■ Minimise stock pile heights (circa. 3m); 


■ Pile surfaces will be as smooth as possible to reduce wind erosion. An irregular pile surface will create 


turbulence that aggravates dust; 


■ When reclaiming from stockpiles, loaders will work on the lee side (sheltered side) of the pile where its 


activity is sheltered from the wind; 


■ Stockpiled materials shall be covered with tarpaulin type materials to prevent wind blowing off dust from 


these areas;  and 


■ Good housekeeping to make sure that unnecessary stockpiled waste material does not accumulate and 


become airborne pollution. 


Vehicle movement           


■ Vehicles and vessels carrying loose aggregate should be covered at all times; 


■ Vehicles should not be overloaded while transporting sand, as this may lead to spillage and littering of 


roads; 


■ Keep vehicles equipment as free from dust as possible; 


■ Make sure tailgates of trucks are secured properly to prevent spillage of aggregate and clean up spillages 


immediately; 


■ Temporary site roads and any unpaved areas will be watered to avoid excessive dust. The frequency of 


watering will be determined by weather conditions (wind, humidity, temperature) and the erodibility of the 


soil; 


■ Existing roads to be utilized to the maximum extent; 


■ The contractors will ensure that adequate supply and storage of water is available on site for dust 


suppression; 


■ Speed of vehicles will be restricted to 15 km/h along the temporary site roads and any unpaved areas of 


the site to avoid creating excessive dust; 


■ Fencing of construction area to prevent external vehicle movement on site; 


■ Any machinery which is intermittent in use will be shut off during periods of non-use, or if not practical to be 


throttled back to a minimum; 
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■ Washing of vehicle tyres to prevent dust emissions during movement outside the Project site; and 


■ Provision of covers on vehicles transporting soil or other loose materials. 


Unpaved Roads            


■ New direct access roads would be constructed providing clearly designated haul routes; 


■ Existing tracks would either be compacted and/or water sprayed; 


■ Designated working corridors would assist in controlling the routes for vehicle access across the site and 


reducing airborne dust; 


■ Regular non-potable water spraying (dust suppression) of the haul roads with water sprinklers; 


■ Regular inspection and, if necessary, cleaning of surrounding roads to check for dust deposits (and 


removal if necessary); 


■ Keep speed limit to 15km/hr on site, with signs erected to this effect; and 


■ Paving of roads will stop dust emissions from these surfaces, which has already been undertaken for the 


site access road. 


Materials handling           


■ Operators must exercise caution to maintain minimum height for dropping of aggregate materials; 


■ Loader operators should be trained to avoid overfilling their bucket and spilling aggregate on the carry over 


to the trucks; and 


■ Operators must be trained to observe potential problem conditions. For example, the loader takes a cut 


from a pile just to see how dusty it is. If it looks like a problem, wet the pile down. 


Grading             


■ Grading of material is potentially a source of dust. It is envisaged that such operations will not generally be 


undertaken during periods of high wind and will be subject to stringent application of dust suppression 


sprays. 


Cement batching            


■ On-site cement and concrete batching, where required, will be undertaken in suitable areas, with wind 


shielding to avoid wind-blown dry cement. 


Exposed areas            


■ Plant naturally occurring (endemic), desert adapted trees and shrubs around the perimeter of the site to act 


as a wind and dust screen; 
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■ Do not remove any existing site vegetation unless absolutely necessary; and 


■ Cover exposed dust generating areas with shade cloth materials until needed. 


Climatic conditions           


■ During extremely windy conditions, activities should be temporarily ceased to prevent excessive dust 


generation. 


Excavation            


■ Spraying of water on the ground before excavation to moist the area and prevent dust emissions; and 


■ Loading of materials into the trucks by excavators to be carried out from minimum height to prevent dust 


generation. 


Piling             


■ Spraying of water on the ground before piling to moist the area and prevent dust emissions. 


Sand blasting            


■ Barriers or protective screens to be installed around any sand blasting areas to avoid the dispersion of 


fugitive dust; and 


■ Sand blasting of materials, if required, to be conducted in offsite locations prior to shipment to site based on 


the feasibility. 


17.4.1.2 Construction Vehicles and Plant Air Emissions 


Exhaust Emissions from Vehicle and Machinery  


■ Heavy machinery will be serviced prior to commencement of construction. Any emission filters or catalytic 


converters (in the case of petrol engines) will be tested for compliance with supplier’s specifications. In the 


case of non-compliance, they will be replaced; 


■ Motor vehicles and plant equipment are to be fitted with appropriate exhaust equipment to minimise 


emissions; 


■ The contractor shall inspect the machinery, vehicles and vessels every morning for defects (indicator lights, 


oil leaks) and excessive emissions; 


■ All vehicles and machinery including diesel power generators will be frequently maintained and serviced to 


manufacturer specifications with at least a major service every 6 months; 


■ Clean fuel, i.e. low sulphur diesel will be used; 


■ Black smoke will not be allowed from construction equipment; 
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■ Idling of vehicles will be avoided at site. Vehicles will be switched off when not in use; 


■ All complaints pertaining to the construction vehicles and plant machinery will be recorded as well as 


immediate actions taken to rectify the situation;  


■ Unnecessary journeys will be avoided; 


■ The combustion of any waste materials including waste oils on site will not permitted under any 


circumstances; 


■ When possible the use of mains powered electrical equipment should be used in preference to using 


generators to provide power; and 


■ Ensure limited escape of gases during maintenance works. 


Gaseous Substances 


■ Gaseous Hazardous Substances          


 These substances must be appropriately stored with the necessary warning signage, in accordance with 


the MSDS; 


 Personnel using such substances must be trained in the safe handling of such substances; and 


 Personnel must be provided with the necessary safety equipment to protect against any possible 


harmful emissions. 


17.4.2 Noise & Vibration Management 


General 


■ It is recommended that regular noise monitoring is undertaken within close proximity of noise sensitive 


locations, especially if future works include activities which are known to cause significant levels of noise; 


■ In order to control the duration of noise and vibration from the construction activities, no noise from the 


works will be audible at the site boundary outside the hours of: 


 Saturday to Wednesday 08:00 - 18:00 


 Thursday 08:00 - 13:00; Or  


 No working on Friday or Public Holidays. 


■ If noise exceeds the required standards the use of acoustic screens or noise attenuation measures will be 


implemented (refer to standards below); 


■ Stationery machinery such as generators must be kept in enclosed structures for noise control during the 


night; 
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■ Items of plant on site operating intermittently will be shut down in the intervening periods between uses; 


■ Electrically powered plant should be preferred, where practicable, to mechanically powered alternatives.  


All mechanically powered plant should also be fitted with suitable silencers; 


■ Proper PPE to be provided to all personnel working in high noise areas; 


■ Appropriate breaks to be provided to personnel working in high noise areas; 


■ High noise sign boards to be placed in high noise areas such as piling, excavation, cutting, grinding, etc. 


Backfilling 


■ Backfilling activities will be restricted to day time hours. 


Excavation and material handling 


■ Loading of materials into the trucks by excavators to be carried out from a minimum height to prevent high 


noise; and 


■ Excavations to be restricted to day time hours. 


Piling  


■ Piling activities to be conducted during the day time; 


■ Use of vibratory hammer rather than impact hammer to reduce noise levels; 


■ High frequency vibrator hammer to be used rather than low frequency based on the type of piling; and 


■ Moveable acoustic sound barrier for the hammer and piling equipment to be provided near to receptors 


such as accommodation and other facilities. 


Cutting, bending and welding 


■ Cutting of steel rods and other building materials to be conducted in separate areas; and 


■ Machinery used for cutting to be adequate to ensure low noise generation. 


Sand blasting  


■ Sand blasting, if required will be conducted during day time and in closed environment with temporary 


noise barriers. 


Vehicle movement  


■ Speed restriction of 15 kmph to be enforced on internal roads to minimise noise from vehicle movement; 


■ Vehicle movement and delivery of materials will be avoided at night time (6pm to 6am) to ensure minimum 


disturbances to the nearby receptors;  
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■ Vehicle deliveries will be organised in order to avoid pile of delivery trucks leading to high noise levels; and 


■ Deliveries will be routed so as to minimise disturbance to nearby communities.  Delivery vehicles will be 


prohibited from waiting within or near the site with their engines running. The movement of heavy vehicles 


during the night will be avoided wherever practical.  


Construction equipment 


■ Noise from vehicles, machinery and equipment used on site will not exceed the manufacturer’s 


specifications, based on the installation of adequate noise reduction systems; 


■ Equipment and machinery will be regularly serviced to ensure that they are kept in good condition, with 


attention given to muffler maintenance and noise reduction systems; 


■ Noisy equipment and machinery will be replaced with less noisy alternatives or provide equipment that is 


specifically designed with noise inhibitors, such as generators and compressors with silencers and muffled 


jackhammers; 


■ Acoustic covers and barriers must be used on all machine engines that generate excessive noise levels; 


■ Any machinery will be shut off during periods of non-use or, if not practical to do so, will be throttled back to 


a minimum; and 


■ Where possible, ensure that operation times of noisy equipment, machinery and activities are carried out 


during daytime hours. 


17.4.3 Waste Management 


The aim of the proposed mitigation measures during the construction phase is to ensure adherence to the 


waste management hierarchy of the ‘3 Rs’: “Reduce – Reuse – Recycle”, and to present procedures for the 


correct segregation and disposal of the waste streams. Waste streams will be collected by locally registered 


waste contractors and transferred to appropriately licensed waste facilities for recycling or disposal. A chain of 


custody relating to the waste will be implemented with the aim of ensuring the waste is handled and disposed of 


correctly by suitable qualified contractors. 


17.4.3.1 Non Hazardous Solid Waste Management 


Waste Storage            


■ Damage to materials from incorrect storage will be avoided; 


■ Loss, theft, or vandalism will be avoided through secure storage and on-site security; 


■ Effective segregation of waste streams will be undertaken to facilitate onsite reuse and offsite recycling 


where possible; 
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■ Construction workers will be informed and trained with regards to waste minimisation throughout toolbox 


talks; 


■ Dedicated containers for segregated waste streams for reuse/recycling/disposal will be located under cover 


on an impermeable hardstanding surface and will be located at strategic locations in the onsite compound; 


■ These containers will be stored in a covered and enclosed area when practicable to provide protection from 


the elements and scavengers; 


■ Dedicated skips for any residual construction waste that requires off-site disposal will be located under 


cover on an impermeable hardstanding surface in a designated area. Key waste streams will include any 


excavated soil from building foundations and waste chemicals / oils will be located in the on-site 


construction compound; 


■ Waste storage on site will be in designated and appropriately signed area(s). Skips will be clearly labelled 


to specify the waste streams which can be recycled or disposed of;  


■ Waste that is generated during construction will be classified as hazardous or non-hazardous and stored 


appropriately; 


■ Domestic solid waste generated within workers accommodation areas will be stored in specified areas prior 


to removal and disposal by the specifically appointed waste management sub-contractor; 


■ Food waste will be collected and stored within an allocated skip and disposed of by a specifically appointed 


waste management sub-contractor; and 


■ Storage practices will be implemented across the site in order to ensure that any wastage is kept to a 


minimum. 


Waste Minimisation and Waste Recycling         


■ Over ordering will be avoided; 


■ Ordering standard lengths rather than lengths required will be avoided; 


■ Ordering for delivery at an inadequate time (update programme regularly) will be avoided; 


■ Conventional dry recyclable materials (paper, cardboard, plastic etc.) will be either reused on site or 


removed by licensed contractors for recycling;  


■ The following dry recyclable materials will be reused or recycled; Glass, papers and cardboard, metals 


(other than aluminium), aluminium, organic waste and plastic could be recycled; 


■ Containers will be suitably marked and stored in a covered and enclosed area to ensure that the weather 


and/or scavengers  cannot access them;  


■ Recyclable materials will be collected by recycling contractors registered with the PME; 
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■ Excavated material from the construction activities will be reused for backfilling and other activities, 


wherever possible; 


■ Welding rods will be used to the maximum extent prior to disposal only certified welders will be employed 


for welding purposes; 


■ Metal waste from cutting will be reused on site to the maximum extent possible; 


■ Waste metal scrap will be collected in separate bins or skips and disposed to waste metal recyclers; 


■ Leftover concrete after casting will be reused for the construction of temporary works; 


■ Where possible, materials will be ordered in bulk to reduce packaging; 


■ Suppliers will be requested to use minimal packaging or take back packaging such as plastic drums; 


■ Dedicated skips for segregated waste streams for re-use/recycling will be located under cover on an 


impermeable hardstanding surface in the onsite construction compound(s); 


■ Dedicated skips for any residual construction waste that requires off-site disposal will be located under 


cover on an impermeable hardstanding surface. Key waste streams will include any excavated soil from 


building foundations and waste chemicals / oils will be located in the on-site construction compound; 


■ Suppliers will be required to reduce surplus packaging associated with any construction raw materials; 


particularly common packaging materials such as plastics (shrink wrap and bubble wrap), cardboard and 


wooden pallets. This will also involve improved procurement and consultation with selected suppliers 


regarding commitments to waste minimisation, recycling and the emphasis on continual improvements in 


environmental performance; 


■ Concrete/cement will be purchased from local ready mix works, where possible, to allow materials to be 


generated in close proximity to the site, thereby allowing for ‘just-in-time’ resource ordering and minimising 


transport costs associated with haulage of raw and finished or semi-finished products; 


■ Material deliveries will be efficiently planned in order to avoid damage to the materials and the unnecessary 


generation of waste; 


■ Coordination between local contractors and suppliers will be effective in order to avoid the excessive 


purchase of raw materials and to prevent the risk of materials being lost, stolen or damaged; 


■ Handling and storage of delivered materials will be effective in order to prevent loss or damage through 


exposure to the weather, mud and onsite vehicles through: 


 Ensuring well-timed deliveries to the site; 


 Providing on-site security; and  


 Installing temporary site security fencing. 
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■ Conventional wastes (paper, cardboard, plastic etc.) will be either reused by approved firms or removed 


from site by licensed contractors preferably for recycling; 


■ Any construction waste materials will be reused where feasible, for example, timber and other scrap 


material representing commercial value shall be separated and stored in a segregated area prior to reuse 


or recycling (including selling of products to third parties); 


■ Damage during unloading operations will be avoided through careful handling; 


■ Damage to materials from incorrect storage or handling will be avoided; 


■ Temporarily site security fencing  will be installed; and 


■ On-site 24h security will be provided and together with temporary site security fencing. 


Waste Handling and Transport          


■ Damage during unloading operations will be avoided; 


■ Delivery to inappropriate areas of the site will be avoided; 


■ Acceptance of incorrect deliveries, specifications or quantities will be avoided; 


■ PME approved certified waste contractors will be sourced in order to regularly remove the separated waste 


streams; 


■ All relevant consignments of waste (waste manifests) for disposal or recycling will be specify: type, 


destination and name of the carrier. This will indicate whether the waste is to be treated, recycled or 


disposed of to a landfill site and discharge liability from the waste producer by ensuring that disposal 


activities are in accordance with local regulations; 


■ On site waste auditing at each stage of the construction process is required as part of the audit programme 


in order to develop and to allow reporting on waste management targets and to ensure that the Project 


EHS plan or CEMP is being adhered to; 


■ The segregated materials for recycling will be collected on an agreed basis with a local waste recycling 


contractor; 


■ The construction contractor will perform biannual inspection of all waste management facilities for their 


areas of assignment and based on this audit, contracts will be renewed or rejected; 


■ Industrial / domestic waste containers will be checked prior to leaving the Project site to ensure that: 


 The waste containers are clean on the outside, sealed, and not leaking; 


 The required forms for wastes and other documents required for shipment are completed and correct; 


and 


 Waste separation will be undertaken by staff wearing suitable PPE such as gloves and dust masks. 
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Waste Disposal            


■ All non-hazardous waste generated on site, if it is not suitable for reuse either on site or off-site, must be 


disposed of at a landfill site, which is licensed by PME; 


■ A licensed waste management contractor will be appointed for all removal of waste from site and delivery to 


the PME licensed landfill; and 


■ Collection of all non-hazardous construction waste will be undertaken at least daily. 


Staff Training            


■ Training will be provided to educate all construction workers regarding best practice waste management 


practices and recycling initiatives, and to encourage more sustainable working practices. Emphasis will be 


placed on the waste minimisation hierarchy: “Reduce, Reuse, and Recycle”; 


■ All workers will be provided with a comprehensive induction awareness program outlining which wastes 


must be segregated in adequately labelled containers; 


■ Specific PPE and training will be provided; and  


■ PPE must be worn by employees at all times. 


17.4.3.2 Hazardous Waste Management 


Identification 


■ All identified contamination areas, generated by historical or existing incidents and hazardous waste (e.g. 


chemical/fuel drums) will need to be appropriately stored, removed and diverted to a licensed hazardous 


waste landfill site prior the development of the area. 


Storage             


■ The construction contractor will nominate EHS representatives to manage hazardous wastes on site. These 


individuals will be responsible for ensuring the correct placing, construction, maintenance and 


housekeeping of the hazardous waste storage areas; 


■ Accurate record keeping of hazardous waste types and amounts will be undertaken. This will take place on 


a monthly basis or as new hazardous waste stream is produced. The following information shall be kept up 


to date for each hazardous waste stream: 


 Name and description of the hazardous waste stream; 


 Classification (e.g. code, class or division) of the hazardous waste stream; 


 Quantity of the hazardous waste stream produced per month; 


 Characteristic(s) of the hazardous waste stream(e.g. flammability, toxicity); 
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 Hazardous Waste Responsibility Details; and 


 Inventory of all hazardous wastes on site, which should be updated daily. This should be available for 


Emergency crews in case of an event. 


■ Any waste fuels, oils and chemicals will be stored separately in a bunded compound situated on an 


impermeable surface in order to prevent any potential spillage and contamination issues prior to collection 


for appropriate disposal; 


■ Storage areas will be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the hazardous waste streams  materials stored therein; 


■ Hazardous wastes will be stored in a container which has sufficient strength and structural integrity to 


ensure that it is unlikely to burst or leak in its ordinary use; 


■ Any unused materials, spent containers, contaminated clothing, rags and tools will be returned to a central 


compound, where practicable, for appropriate disposal; 


■ For liquid hazardous waste streams, the waste container will be situated within a secondary containment 


system which will satisfy the following requirements: 


 It must have a capacity of not less than 110% of the container’s storage capacity or, if there is more 


than one container within the system, of not less than 110% of the largest container’s capacity or 25% of 


their aggregate capacity, whichever is the greater; 


 It must be positioned, or other steps must be taken, so as to minimise any risk of damage by impact so 


far as is reasonably practicable; 


 Its base and walls must be impermeable to water and oil; 


 Its base and walls must not be penetrated by any valve, pipe or other opening which is used for draining 


of the system; and 


 If any fill pipe, or draw off pipe, penetrates its base or any of its walls, the junction of the pipe with the 


base or walls must be adequately sealed to prevent hazardous wastes escaping from the system. 


■ Each individual drum, package or container will be clearly labelled. Internationally recognised warning 


signage shall be used to indicate the hazards of the individual hazardous waste materials; 


■ Where any drum is used for storage in conjunction with a drip tray as the secondary containment system, it 


is sufficient if the tray has a capacity of not less than 25% of:  


 The drum’s storage capacity; or 


 If there is more than one drum used at the same time with the tray, the aggregate storage capacity of 


the drums. 
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■ Incompatible hazardous wastes will be segregated and stored separately. For example, flammable liquids 


and other organics must be segregated from acidic and caustic materials; 


■ Where there is risk of a spill of hazardous wastes, a spill control, prevention, and countermeasure plan will 


be established as a specific component of the Site Emergency Preparedness Plan; 


■ Storage areas will be constructed such that any spillage or loss of containment of a particular hazardous 


waste type cannot spread to other material types. This is particularly important where flammable materials 


are involved; 


■ Covered plastics containers will be provided in the first aid area (for waste syringes, suturing kits and 


needles) and also clearly identified bagging for infectious or contaminated items; 


■ Containers holding hazardous wastes will be clean, in good condition, not leaking, and compatible with the 


waste being stored within; 


■ Regular inspection and maintenance of storage areas including drums, vessels, pavements and bunds will 


take place; 


■ The stated maximum capacity of waste storage areas will not be exceeded; and 


■ There will be vehicular and pedestrian access at all times to the whole of the waste storage area such that 


the transfer of containers is not reliant on the removal of impediments which may be blocking access, other 


than drums in the same row. 


Handling            


■ Staff members will be assigned to manage hazardous wastes on site, to make sure that hazardous wastes 


are handled in the correct manner in order to reduce the risk of accidents; 


■ Prior to commencing work involving handling waste materials, all personnel will be familiar with the relevant 


hazardous properties and instructed on the relevant emergency plan;  


■ Personnel will wear appropriate PPE according to the type of hazardous waste they are working with; 


■ The use of drip trays for liquid hazardous waste will be  compulsory in order to contain any spills;  


■ Any spillage of fuel or oils waste into the marine environment will be efficiently contained with oil booms 


and pumps will be readily available to pump out any spillages; and 


■ Emergency procedures will be put in place in case of spills. 


Transportation            


■ Contractors responsible for transporting hazardous wastes from the site will be suitably qualified and 


possess a license from the PME to perform such work; 


■ The vehicles will be in a good condition and will be suitable for the material being conveyed; 
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■ A transportation document will be created in order to establish a chain-of-custody, using multiple signed 


copies to demonstrate that the hazardous waste stream has been transported and received by the disposal 


facility in the correct manner (such as intact, non-leaking labelled containers, licensed transporter, correct 


handling); 


■ Employees involved in the transportation of hazardous waste will be trained regarding proper transport 


procedures and emergency procedures; 


■ Hazardous wastes will be labelled, and  external signs on transport vehicles will be appended; 


■ Competent individual(s) will be available for emergency response on call 24 hours/day; 


■ Hazardous wastes will be transported outside of peak traffic hours; 


■ A material safety data sheet shall be filled in for each item of hazardous waste. These forms will be kept on 


record for at least 5 years following completion of the construction phase; and 


■ Any spillages during transport will be removed and disposed of in a manner decided by the PME and the 


Civil Defence. 


17.4.4 Contamination Management 


Hazardous Materials Management 


Sourcing of Hazardous Materials 


■ The procurement manager will look at substitution of any hazardous substances with safer alternatives and 


limit the quantities of hazardous substances during the construction process to reduce the risk of spillages. 


Storage 


■ The construction contractor and nominated staff members will have responsibility to ensure the correct 


management of hazardous materials on site. These individuals will be responsible for ensuring the correct 


placing, construction, maintenance and housekeeping of the hazardous materials storage areas, in addition 


to provide toolbox talks and training on the control of substances and informing relevant employees of all 


control measures, health and safety issues and location of spill response equipment on-site; 


■ The storage area will be designed as to prevent damage to containers by any means, the unauthorized use 


of material and contain any spillage from hazardous materials (e.g.: by the use of an impermeable surface 


and walls). 


■ Types, nature, characteristic of the hazardous materials will be recorded on site, and available to all 


personnel; 


■ The unauthorised use of hazardous materials will be prevented by requiring a responsible person to sign 


materials in and out of a compound;  
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■ Where practicable, substances during the construction process will be retained in a central controlled 


storage compound  in accordance with World Bank guidance and appropriate risk assessment based on 


the material safety data sheet provided by the supplier; 


■ Storage areas will be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the materials stored within; 


■ The storage areas will be designed in order to prevent damage to containers by any means and the 


unauthorized use of material. 


■ Hazardous materials will be stored in a container which is sufficient strength and structural integrity to 


ensure that it is unlikely to burst or leak in its ordinary use; 


■ The container will be situated within a secondary containment system; 


■ Any valve, filter, sight gauge, vent pipe or other equipment ancillary to the container (other than a fill pipe or 


draw off pipe or, if the oil has a flashpoint of less than 32oC a pump)  will be situated within the secondary 


containment system; 


■ Where a fill pipe is not within the secondary containment system, a drip tray will be used to catch any spills 


when the container is being filled; 


■ Each individual drum, package or container will be clearly labelled. Internationally recognised warning 


signage shall be used to indicate the hazards of the individual hazard materials; 


■ Where any drum is used for storage in conjunction with a drip tray as the secondary containment system, 


the drop tray will have a capacity of not less than 25% of: 


 The drum’s storage capacity; or 


 If there is more than one drum used at the same time with the tray, the aggregate storage capacity of 


the drums; 


■ Incompatible, hazardous materials will be segregated and stored separately. For example, flammable 


liquids and other organics must be segregated from acidic and caustic materials; 


■ Where there is risk of a spill of hazardous materials, responsible parties will prepare a spill control, 


prevention, and countermeasure plan as a specific component of the Site Emergency Plan; 


■ Storage areas will be constructed such that any spillage or loss of containment of a particular hazardous 


material type cannot spread to other material types. This is particularly important where flammable 


materials are involved; 


■ The storage area will prevent damage to containers by any means; 


■ Covered plastics containers will be provided in the first aid area (for syringes, suturing kits and needles) 


and also clearly identified bagging for infectious or contaminated items; 
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■ Containers will be stored in such a manner that leaks and spillages cannot escape over bunds or the edge 


of the sealed drainage areas;  


■ Regular inspection and maintenance of storage areas including drums, vessels, pavements and bunds will 


be undertaken; 


■ The stated maximum capacity of storage areas will not be exceeded; 


■ The use of hazardous substances during the construction process will be reviewed and when feasible 


decreased  in order to reduce the risk of spillages; 


■ There will be vehicular and pedestrian access at all times to the whole of the storage area such that the 


transfer of containers is not reliant on the removal of impediments which may be blocking access, other 


than drums in the same row; and 


■ Washout from concrete mixing plant or from cleaning ready-mix concrete vehicles is highly alkaline. This 


will be re-used on site where possible or stored appropriately and removed by a licensed contractor to a 


PME approved facility. 


Handling 


■ All identified contamination areas will need to be appropriately removed and diverted to a licensed 


hazardous waste landfill site prior to the development of the area; 


■ Work methods will be updated if the production or release of potentially contaminative materials occur; 


■ All vehicle/plant re-fuelling will be closely supervised and appropriate spill trays utilised where appropriate; 


■ Competent staff member(s) will be assigned to manage hazardous materials on site, in order to ensure that 


that hazardous materials are handled in the correct manner to reduce potential accidents; 


■ Prior to commencing work involving handling materials, all personnel will be familiar with the relevant 


hazardous properties and instructed on what to do in case of an emergency and location of spill response 


equipment on-site; 


■ Personnel must wear appropriate PPE according to the type of hazardous materials they are working with; 


■ Machinery will be situated on sealed surfaces to prevent contamination of soil and groundwater below with 


oils, chemicals or fuels; 


■ Use of drip trays will be compulsory to contain spills;  


■ Vehicle and plant refuelling will be closely supervised and spill trays utilised;  


■ Refuelling areas and hazardous materials usage areas must be set back at least 50m from any water 


drainage system; 


■ All vehicle/plant re-fuelling will be closely supervised; 
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■ The use of  potentially hazardous material will be away from high risk areas; 


■ Enclosing the process or handling system as far as reasonably practicable; and 


■ Emergency procedures will be put in place in case of spills. 


Fixed tanks 


■ Any fixed tank used for storing oil shall satisfy the following requirements: 


■ Any sight gauge will be properly supported and fitted with a valve which must be closed automatically when 


not in use; 


■ Any fill pipe, draw off pipe or overflow pipe will be positioned, or other steps must be taken, so as to 


minimise any risk of damage by impact so far as is reasonably practicable; 


■ Fixed tanks will be adequately protected from physical damage; 


■ Fixed tanks will have adequate facilities for detecting any leaks; 


■ If fitted with a leakage detection device which is used continuously to monitor for leaks, the detection device 


will be maintained in working order and tested at appropriate intervals to ensure that it works properly;  


■ If not fitted with such a device, Fixed tank must be tested for leaks before it is first used and further tests for 


leaks must be performed, in the case of pipes which have mechanical joints, at least once in every 5 years 


and, in other cases, at least once in every 10 years;  


■ Fixed tanks will be adequately protected against corrosion; 


■ Fixed tanks will be fitted with an automatic overfill prevention device if the filling operation is controlled from 


a place where it is not reasonable practicable to observe the tank and any vent pipe; 


■ Where Hazmat is delivered through a flexible pipe which is permanently attached to the container; 


 The pipe must be fitted with a tap of valve at the delivery end which closes automatically when not in 


use; 


 The tap or valve must not be capable of being fixed in the open position unless the pipe is fitted with an 


automatic shut off device; 


 The pipe must be enclosed in a secure cabinet which is locked shut when not in use and is equipped 


with a drip tray or the pipe must have a lockable valve where it leaves the container which is locked shut 


when not in use; and 


 Be kept within the secondary containment system when not in use. 


Any pump will be:  


■ Fitted with a non-return valve in its feed line; 
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■ Positioned, or other steps must be taken, so as to minimise any risk of damage by impact so far as is 


reasonable practicable; and 


■ Protected from unauthorised use. 


Mobile Bowsers 


■ Any mobile bowser used for storage must satisfy the following requirements: 


■ Any tap or valve permanently fixed to the unit through which oil can be discharged to the open will be fitted 


with a lock and locked shut when not in use; 


■ Where oil is delivered through a flexible pipe which is permanently attached to the unit:  


 The pipe must be fitted with a manually operated pump or with a valve at the delivery end which closes 


automatically when not in use; 


 The pump or valve will be provided with a lock and locked shut when not in use; and 


 The pipe must be fitted with a lockable valve at the end where it leaves the container and must be 


locked shut when not in use. 


Transportation 


■ Contractors responsible for transporting hazardous materials to the site will be suitably qualified and 


possess a license from the PME to perform such work; 


■ The vehicle will be in a good condition and will be suitable for the material being conveyed. Compartments 


must also be cleaned prior to being filled; 


■ A transportation document will be created to establish a chain-of-custody using multiple signed copies in 


order to demonstrate that hazardous materials have been transported and received by the disposal facility 


in the correct manner (such as intact, non-leaking labelled containers, licensed transporter, correct 


handling); 


■ The volume, nature, integrity and protection of packaging and containers used for transport will be 


appropriate for the type and quantity of hazardous material and modes of transport involved; 


■ Employees involved in the transportation of hazardous materials will be trained regarding proper transport 


procedures and emergency procedures; 


■ All hazardous materials to be transported will be labelled and external signs on transport vehicles will be 


appended; 


■ Competent individual(s) will be available for emergency response on call 24 hours/day; 


■ The transportation  of hazardous materials outside of peak traffic hours will be forbidden; and 
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■ Any spillages during transport will be removed and disposed of in a manner decided by the PME and the 


Civil Defence. 


Emergency Preparedness and Response 


 Procedures for the handling of hazardous materials will be established ij order to ensure quick and efficient 


responses to accidents that may result in injury or environmental damage;  


 An detailed Emergency Preparedness and Response Plan supporting will be developed as soon as possible 


to cover: 


 Informing the public and emergency response agencies; 


 Documenting first aid and emergency medical treatment; 


 Taking emergency response actions;  


 Reviewing and updating the emergency response plan to reflect changes and ensuring that the 


employees are informed of such changes; 


 Emergency Equipment: The plan should include procedures for using, inspecting, testing, and 


maintaining emergency response equipment; and 


 Training: Employees should be trained in any relevant procedures. 


 Where there is risk of a spill of uncontrolled hazardous materials, the construction contractor will prepare a 


spill control, prevention, and countermeasure plan as a specific component of their Emergency Prepared-


ness and Response Plan. The plan will be tailored to the hazards associated with the Project, and includes: 


 Training of operators on release prevention, including drills specific to hazardous materials as part of 


emergency preparedness response training; 


 Implementation of inspection programs to maintain the mechanical integrity and operability of pressure 


vessels, tanks, piping systems, relief and vent valve systems, containment infrastructure, emergency 


shutdown systems, controls and pumps, and associated process equipment; 


 Preparation of written Standard Operating Procedures (SOPs) for filling containers or equipment as well 


as for transfer operations by personnel trained in the safe transfer and filling of the hazardous material, 


and in spill prevention and response; 


 SOPs for the management of secondary containment structures, specifically the removal of any 


accumulated fluid, to ensure that the system remains structurally intact; 


 Identification of locations of hazardous materials and associated activities on an emergency plan site 


map;  
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 Documentation of availability of specific personal protective equipment (PPE) and training needed to 


respond to an emergency; 


 Documentation of availability of spill response equipment sufficient to handle at least initial stages of a 


spill and a list of external resources for equipment and personnel, if necessary, to supplement internal 


resources; and 


 Description of response activities in the event of a spill, release, or other chemical emergency including:  


 Internal and external notification procedures; 


 Specific responsibilities of individuals or groups; 


 Decision process for assessing severity of the release, and determining appropriate actions; 


 Facility evacuation routes; and 


 Post-event activities such as clean-up and disposal, incident investigation, employee re-entry, and 


restoration of spill response equipment. 


Contaminated Soil Handling 


 Contaminated soil will be stored separately on hard standing area to prevent soil and groundwater 


/seawater contamination; and 


 Contaminated soil will not be stored along with uncontaminated material and will be bunded and covered to 


prevent any run off. 


Construction Equipment 


 Vehicles and equipment will be regularly inspected and maintained to confirm they are not leaking or drip-


ping; 


 All stationary diesel and petrol operated construction equipment will have impervious drip trays placed be-


neath them during operation; 


 Operators will also be instructed to notify their supervisors if there are any problems with their vehicles and 


equipment; 


 Refuelling of construction equipment will only be carried out in designated areas not at machinery work loca-


tions, in order to avoid potential spills of fuel to the ground; 


 Refuelling areas will be sealed to contain any spills or leaks that may occur and will be communicated to all 


site personnel by signs and notice boards; and 


 Washing of vehicles to be undertaken in specific locations and wastewaters to be routed to separate holding 


tanks. 
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Fuel and Chemical Handling and Storage 


 Fuels and chemicals must be stored on non-permeable surfaces with sufficient bund wall with a 110% ca-


pacity of the fuel tank or chemical; 


 Diesel dispensing tanker to be used for refuelling construction equipment to the maximum extent possible; 


 Fuel tanks and chemical storage area to be provided with covered roof; 


 Reduce the quantities of hazardous materials (fuel) stored on site to minimum practical levels. Infrequently 


used chemicals will be ordered just before they are needed; 


 Different types of chemicals will be stored separately according to their Material Safety Data Sheets 


(MSDS), in order to avoid adverse chemical reactions;  


 Hazardous materials will be handled only by operators trained in spill response procedures; and 


 All vehicle/plant re-fuelling will be closely supervised. 


Piling 


 Piling accompanied with hazardous drilling fluids will not be used; and 


 Soil contaminated during piling activities to be removed and disposed of as hazardous waste through con-


tractors authorised by the PME. 


Sand Blasting 


 Sand blasting areas will be concreted or provided with non-permeable membrane. 


Painting areas 


 Paint drums will be stored on non-permeable membrane / concrete flooring to prevent seepage into soil in 


case of accidental spillage; and 


 Painting area will be concreted to ensure no contamination of soil in the area. 


Concrete Batching 


 Concrete agitator bowls and chutes must not be washed out to any stormwater system or roadways;  


 All process waste water will be drained to a collection pit for recycling or disposed; 


 Wastewater stored within the recycling system will be used at the earliest possible opportunity; and 


 No discharges of used process water will be allowed to the stormwater drainage system or the marine envi-


ronment. 
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General 


 Water will not be extracted from any borehole installations for construction purposes; 


 Domestic wastewater tanks will be regularly checked for leakages and emptied at periodic intervals; 


 Maintenance workshops for construction equipment will to be concreted and placed with spill control sys-


tems; 


 There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce; and 


Work methods will be updated in order to prevent the production or release of potentially contaminative 


materials. 


17.4.5 Water Resources and Waste Water Management 


Storm Water Run-Off and Erosion from the Construction Site 


To protect the environment from flooding during heavy downpours, a localised run-off management system will 


be employed by the Contractor. This will include temporary surface water run-off facilities, which in addition to 


containing contaminants will provide on-site attenuation for surface water flows, thereby reducing the flood risk.  


Best practice recommendations for the prevention of impacts associated with storm water runoff during the 


construction phase include the following controls: 


■ Areas where erosion may occur will be identified in order to ensure that they are appropriately protected by 


installing the necessary temporary and/or permanent drainage works as soon as possible; 


■ Any erosion channels which develop during the construction period will be suitably backfilled, compacted 


and restored to a proper condition; 


■ Where excavation takes place, the affected area will be properly stabilised to minimise erosion risk; 


■ Appropriate storm water management measures will be established in order to ensure that contaminants 


are not mobilised into the wider environment; 


■ Stormwater control measures to control sediment will include: 


 Use of silt screens; 


 In the case of high volumes of stormwater flows, retention must be provided; 


 All erosion protection measures have to be maintained on a continual basis; 


 Limit disturbance when excavating; 


 Install sediment fences prior to rain events; 


 Wash equipment in designated area, where wastewater will be diverted to a sump or holding tanks; 
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 Place sands and soils stockpile behind a sediment fence; 


 Store all hard waste and litter in designated area(s); and 


 Restrict vehicle movement to stabilised road access. 


Generation of Sanitary Wastewater from Labour Camps and On-Site Facilities  


■ There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce;  


■ Sanitary wastes generated during the construction phase will be collected and disposed of to Saudi Aramco 


or by a PME licensed contractor for disposal offsite; 


■ Wastewater storage tanks will be introduced to the site to provide adequate containment facilities for the 


construction workforce; 


■ Functional and well maintained sanitary facilities will be available on site at all times; 


■ Where there are temporary toilet facilities located on site, these will be placed on concrete bunds;  


■ Adequate removal of sanitary liquid wastes from temporary toilet facilities, in conjunction with periodic 


inspections will avoid any overflow and create a zero leakage site; and 


■ Removal of liquid sanitary waste from the septic system will be undertaken by a licensed waste 


management sub-contractor. 


Potentially Contaminated Wastewater 


■ Any potentially contaminated water generated by construction activities including concrete washout and 


plant washdown water will be diverted to a sump or a holding tank; 


■ Any potentially contaminated wastewater will be removed by an appropriately licensed waste management 


sub-contractor; and 


■ A Chain of Consent System will be implemented to ensure that disposal of potentially contaminated liquid 


waste is correctly undertaken and delivered to the correct, allocated treatment and disposal facilities. 


17.4.6 Terrestrial Ecology Management 


Site Ecology 


■ Unnecessary movement of machinery in undeveloped areas adjacent to the Project site will be avoided. 


Transport access ways will be designated to avoid damage to the existing natural vegetation;  


■ Construction activities will be limited to the proposed site and measures will be taken to avoid damage to 


adjacent areas; and 
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■ Wastes from construction will be adequately managed in terms of a waste management regime so that the 


waste does not end up in the terrestrial environment. An adequately enforced waste management plan will 


also serve to reduce the attraction of pest species such as rats and flies to the site. 


Threatened Species 


■ If sightings of any protected species are made in the vicinity of the site, the construction contractor will be 


informed immediately; 


■ Works will cease in that particular area until the animal has moved away; 


■ If the animal does not, or cannot move away, the construction contractor will then inform the PME and, 


where possible, organise relocations of these animals by a trained ecologist; 


■ Care will be taken not to inadvertently fence in these animals during site preparation periods; 


■ Ensuring that wastewater dumping does not occur on site will help to facilitate the natural movement of 


birds and animals away from the site before construction; 


■ Wastes from construction activities will be adequately managed in terms of a waste management regime so 


that the waste does not end up in the terrestrial environment. An adequately enforced waste management 


plan also serves to reduce the attraction of pest species such as rats and flies to the site; 


■ During construction, unnecessary movement of machinery around the site will be avoided where possible. 


Dedicated transport access ways will be designated to avoid damage to the existing natural vegetation. 


Construction activities will be limited to the proposed site and measures will be taken to avoid damage to 


adjacent areas; and 


■ If there is any further significant site levelling and re-grading, the productive top surface layer will be 


removed separately and either spread back within the site once the re-grading has been completed, or 


spread on the adjacent environment. This will give seeds that exist in the top surface layer a chance to 


germinate. 


17.4.7 Socio-Economic Management 


Construction Workers Welfare Management 


The implementation of Project EHS Plan or CEMP will ensure that all health and safety guidelines for 


construction workers, personnel and sub-contractors are followed and any potential risk is mitigated and 


managed. The Project EHS Plan or CEMP will include detailed practices on undertaking safe work in relation to 


the following: 


■ The use of PPE will be mandatory; 


■ Control measures will be implemented with regards to  the use and the storage of hazardous substances; 
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■ A permit to work system for potentially hazardous work will be established; 


■ Control measures will be established in relation to: 


 Crane operation; 


 Working at heights; 


 Using scaffolding; 


 Using ladders and steps; 


 Barricading; 


 Electrical safety; 


 Welding, cutting and grinding; 


 Working in confined spaces; 


 Excavations; and 


 Working over and near water. 


■ Emergency response procedures in accordance with Saudi Aramco procedures will be developed; 


■ First aid procedures (including the provision of first aid kits); 


■ Provision of an ambulance service; and 


■ Disciplinary action for non-compliance. 


Induction Training  


■ Environmental and health and safety induction awareness training will be mandatory for all personnel 


working on site. This induction awareness training will be provided in all cases prior to any commencement 


of any work on site; 


■ Specific employees will be assigned specific inspection responsibilities and given the authority to remedy 


any problems found, therefore specialist training will be according to the role and responsibilities of the 


personnel and education level of the workforce; 


■ The training will address safety, health, environmental and social matters; 


■ Further training will be held as required at appropriate intervals to reinforce the culture of environmental 


protection as per the work ethic; and  


■ Toolbox talks will be provided throughout the construction works to address specific issues such as 


dewatering, waste management, storage and transport of fuels and chemicals, etc. 
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Water, Washing and Toilet Facilities 


■ Provision will be made for employee facilities including shelter, toilets and washing facilities; 


■ Toilet facilities supplied by all contractors and subcontractors for the workers shall have a minimum ratio of 


1 toilet per 25 workers; 


■ Sanitation facilities will be located within 100m from any point of work; 


■ All temporary / portable toilets will be secured to the ground in order to prevent them toppling due to wind or 


any other cause; 


■ Combinations of urinal and pan type units will be considered; 


■ These facilities will be maintained in a hygienic state and serviced regularly; 


■ Toilet paper and toilet hoses will be provided in sufficient quantity; 


■ The sanitary waste subcontractor(s) shall ensure that spillage do not occur when the toilet are cleaned or 


emptied and the contents are removed from the site; 


■ Discharge of waste from toilets into the environment and burying of waste will be strictly prohibited; 


■ Wash areas will be placed and constructed in such a manner so as to ensure that the surrounding areas 


which include groundwater and coastal water are not polluted; 


■ Water from kitchens, showers, sinks etc. will be discharged into a septic tank for removal from site by a 


specialist contractor; and  


■ All contaminated water, contaminated run-off or effluent will be disposed of by an appropriately licensed 


contractor and at a site approved by the PME. 


Building Materials 


■ All components of and infrastructure associated with the Project will be constructed in accordance with 


industry best practice and by qualified engineers; 


■ All materials used in the construction of working areas will not represent any possibility for occupational or 


environmental hazards; and 


■ All materials used will be structurally safe and will provide adequate protection against all climatic 


conditions.  They will also be fire resistant where required and free from asbestos, CFCs or any other 


dangerous substance.  


Flooring 


■ In order to prevent accidents, floors will be well maintained, not contain holes and/or present any features 


that may lead to slips or falls; 
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■ All surfaces, structures and fittings will be easy to clean and maintain and not allow for the accumulation of 


hazardous or unhygienic compounds; and 


■ All floors will be fitted with non-slip coverings. 


Ventilation 


■ Sufficient quantities of fresh air will be available within enclosed working areas and ventilation systems will 


be well maintained to ensure good working order;  


■ Vents will not measure less than 1/10 of the floor area for each work station.  Empty areas per worker will 


measure at least 11.5m³; 


■ All vents within the facility will be adequate for the activity taking place and will be in good working order; 


■ Adequate provision of fans will be required, with a minimum of 1 fan per 20m²; and 


■ Protection from dust, smokes, gases, vapours and other harmful respirable substances will be provided.  


Adequate air suction systems will be installed and appropriate PPE in the form of face masks, will be 


provided at all times.  


Heat Stress 


■ The ambient indoor temperature within all areas used by the employees will be maintained at an adequate 


level during working hours; 


■ Careful ratios of temperature and humidity will  be calculated according to each work task in order to 


specify working hours per activity; 


■ Safe drinking water will be readily available throughout the site and the labour camp at all times.  This may 


be in the form of bottled water, or drinking fountains, located at strategic points within all areas. Depending 


on the weather conditions and accommodation standards, at least 180 litres per person; and 


■ Provisions will be made for adequate shaded areas to allow respite from direct sunlight. 


Infectious Disease Control 


■ The design of on-site catering facilities will be in accordance with the internationally accepted Hazard 


Analysis Critical Control Point (HACCP) standards in order to prevent the transmission of food-borne 


bacterial or viral diseases; 


■ The building site and the labour camps will be adequately drained to avoid the accumulation of stagnant 


water; and 


■ Appropriate action will be taken for outbreaks of illnesses amongst workers, minimising the transmission as 


far as is possible. These measures may involve quarantine areas. 


  







 


 


 


   


 253 | 291  


   


Medical Services 


■ On site medical facilities and ambulance services will be made available throughout the construction phase 


for the use of workers;  


■ Trained health and safety and first aid personnel will be identified to workers as part of their training 


schedule; 


■ First Aid stations and adequate equipment will be easily reachable throughout the site; and  


■ Where necessary, eye wash stations and emergency showers will be installed near to areas for which 


emergency flushing is the recommended first aid treatment, for example in areas where hazardous liquids 


are used. 


Terms of Employment and Working Conditions 


■ Human Resource representative(s) will communicate to all employees the details of their working 


conditions as dictated by the Saudi Labour Law 2005, and terms of employment including wages, benefit 


allowances, overtime payment arrangement, sickness leave allowances, paternity and vacation allowances, 


and internal grievance mechanism; and  


■ Human Resources representative(s) will ensure that subcontractors adhere to these principles. 


Labour Camps 


■ A monthly Hygiene and Sanitation Inspection audit will be undertaken by competent individuals, and a 


Hygiene and Sanitation Inspection Report will be subsequently produced. This will include reporting on the 


cleanliness (good/fair/poor) of various aspects of the workers accommodation areas and includes, e.g.: 


 Potable Water; 


 Kitchen Areas; 


 Canteen; 


 Toilet Areas; and 


 Waste Management. 


■ Rooms and dormitories will be designed with the below specifications: 


 Rooms/dormitories will be kept in good condition; 


 Rooms/dormitories will be aired and cleaned at regular intervals; 


 Rooms/dormitories will be built with easily cleanable flooring material; 


 Sanitary facilities will be located within the same buildings and provided separately for men and women; 
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 Density standards are expressed either in terms of minimal volume per resident or of minimal floor 


space. Usual standards range from 10 to 12.5 cubic metres (volume) or 4 to 5.5 square metres 


(surface); 


 A minimum ceiling height of 2.10 metres will be provided; 


 In collective rooms, which are minimised, in order to provide workers with some privacy, only a 


reasonable number of workers are allowed to share the same room. Standards will range from 2 to 8 


workers; 


 All doors and windows will be lockable, and provided with mosquito screens where conditions warrant; 


 There will be mobile partitions or curtains to ensure privacy; 


 Every resident will be provided with adequate furniture such as a table, a chair, a mirror and a bedside 


light;  and 


 Separate sleeping areas will be provided for men and women, except in family accommodation. 


■ Sleeping arrangements and storage facilities will be as follows: 


 Separate bed for each worker will be provided; 


 There will be a minimum space between beds of 1 metre; 


 Double deck bunks are not advisable for fire safety and hygiene reasons, and their use will be 


minimised. Where they are used, there must be enough clear space between the lower and upper bunk 


of the bed. Standards range from to 0.7 to 1.10 metres; 


 Triple deck bunks will be prohibited; 


 Each worker will be provided with a comfortable mattress, pillow, cover and clean bedding; 


 Bed linen will be washed frequently and applied with repellents and disinfectants where conditions 


warrant; 


 Facilities for the storage of personal belongings for workers will be provided. Standards vary from 


providing an individual cupboard for each worker to providing 475-litre big lockers and 1 metre of shelf 


unit; and 


 Separate storage for work boots and other personal protection equipment, as well as drying/airing areas 


will need to be provided depending on conditions. 


■ Sanitary and toilet facilities will be as follows: 


 Sanitary and toilet facilities will be constructed of materials that are easily cleanable; 


 Sanitary and toilet facilities will be cleaned frequently and kept in working condition; 
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 Sanitary and toilet facilities will be designed to provide workers with adequate privacy, including ceiling 


to floor partitions and lockable doors; 


 Sanitary and toilet facilities will be not shared between men and women, except in family 


accommodation; 


 An adequate number of toilets will be provided to workers. Standards will range from 1 unit to 15 


persons to 1 unit per 6 persons. For urinals, usual standards are 1 unit to 15 persons; 


 Toilet facilities will be conveniently located and easily accessible. Standards will range from 30 to 60 


metres from rooms/dormitories; 


 Toilet rooms will be located so as to be accessible without any individual passing through any sleeping 


room. In addition, all toilet rooms will be well-lit, have good ventilation or external windows, have 


sufficient hand wash basins and be conveniently located. Toilets and other sanitary facilities will in the 


same building as rooms and dormitories; 


 Shower/bathroom flooring will made of anti-slip hard washable materials; 


 An adequate number of handwash facilities will be provided to workers. Standards will range from 1 unit 


to each 15 persons to 1 unit per 6 workers. Handwash facilities will consist of a tap and a basin, soap 


and hygienic means of drying hands; 


 An adequate number of shower/bathroom facilities will be provided to workers. Standards range from 1 


unit to 15 persons to 1 unit per 6 persons; 


 Showers/bathrooms will be conveniently located; and 


 Shower/bathroom facilities will be provided with an adequate supply of cold and hot running water. 


 Canteen, cooking and laundry facilities arrangements will be as follows: 


 Canteen, cooking and laundry facilities will be built in adequate and easy to clean materials; 


 Canteen, cooking and laundry facilities will be kept in a clean and sanitary condition; 


 If workers can cook their own meals, kitchen space will be separated from sleeping areas; 


 Adequate facilities for washing and drying clothes will be provided; 


 When work clothes are used in contact with dangerous substance (for example, application of 


pesticide), special laundry facilities (washing machines) will be provided; 


 Canteens have a reasonable amount of space per worker. Standards range from 1 square metre to 1.5 


square metres; 


 Canteens will be adequately furnished. Standards will range from providing tables, benches, individual 


drinking cups, plates, drinking fountains; 
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 Places for food preparation will be designed to permit good food hygiene practices, including protection 


against contamination between and during food preparation; 


 Kitchens will be provided with facilities to maintain adequate personal hygiene including a sufficient 


number of washbasins designated for cleaning hands with clean, running water and materials for 


hygienic drying; 


 Wall surfaces adjacent to cooking areas will be made of fire-resistant materials. Food preparation tables 


will also be equipped with a smooth durable washable surface. Lastly, in order to enable easy cleaning, 


it is good practice that stoves are not sealed against a wall, benches and fixtures are not built into the 


floor, and all cupboards and other fixtures and all walls and ceilings have a smooth durable washable 


surface; 


 All kitchen floors, ceiling and wall surfaces adjacent to or above food preparation and cooking areas will 


be built using durable, non-absorbent, easily cleanable, non-toxic materials; 


 Adequate facilities for cleaning, disinfecting and storage of cooking utensils and equipment will be 


provided.  


 Food waste and other refuse will be to be adequately deposited in sealable containers and removed at 


least daily from the kitchen in order to avoid accumulation; 


 Food provided to workers will contain an appropriate level of nutritional value and will take into account 


religious/cultural backgrounds; 


 Food will prepared by competent cooks. It is also best practice that meals are planned by a trained 


nutritionist. 


■ Medical Facilities will be in place as follows: 


 A number of first aid kits adequate to the number of residents will be available; 


 First aid kits will be adequately stocked. A 24/7 first aid service/facility will be available; 


 An adequate number of staff/workers will be trained to provide first aid; and 


 Where possible and depending on the medical infrastructure existing in the nearby community, other 


medical facilities will be provided such as: nurse rooms, dental care, minor surgery). 


■ Leisure, social and telecommunication facilities arrangement will be as follows: 


 Basic collective social/rest spaces will be provided to workers. Standards will range from providing 


workers multi-purpose halls to providing designated areas for radio, TV, cinema; 


 Recreational facilities will be provided. Standards will range from providing exercise equipment to 


providing a library, swimming pool, tennis courts, table tennis, educational facilities; 


 Workers will be provided with dedicated places for religious observance if the context warrants; and 
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 Workers will have access to public phones at affordable/ public prices (that is, not inflated). 


■ Staff Management 


 An appointed person with the adequate background and experience will be in charge of managing the 


workers’ accommodation; 


 Depending on the size of the accommodation, there will be a sufficient number of staff in charge of 


cleaning, cooking and of general maintenance; 


 Such staff will be recruited from the local communities where possible; 


 Staff will receive basic health and safety training; and 


 Persons in charge of the kitchen are trained in nutrition and food-handling and adequately supervised. 


■ Charging fees for accommodation and services arrangement will be as follows: 


 If fees are charged, workers will be provided with clear information and a detailed description of all 


payments made such as rent, deposit and other fees; 


 When company housing is considered to be part of workers’ wages, workers will be provided with an 


employment contract clearly specifying housing arrangements and regulations, in particular rules 


concerning payments and fees, facilities and services offered and rules of notice; 


 When fees are charged, the renting arrangements will be fair and do not cost the worker more than a 


small proportion of income and will never include a speculative profit; 


 Food and other services will be free or are reasonably priced, never above the local market price. and 


 The provision of accommodation or other services by employers as a payment for work will be 


prohibited. 


■ Security of worker’s accommodation will be as follows: 


 Security staff will have been checked to ensure that they have not been implicated in any previous 


crimes or abuses. Where appropriate, security staff from both genders will be recruited; 


 Security staff will have a clear mandate and will have received clear instruction about their duties and 


responsibilities, in particular their duties not to harass, intimidate, discipline or discriminate against 


workers; 


 Security staff will have received adequate training in dealing with domestic violence and the use of 


force; 


 Security staff will have a good understanding about the importance of respecting workers’ rights and the 


rights of the communities; 
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 Body searches will be only allowed in specific circumstances and are performed by specially trained 


security staff using the least-intrusive means possible. Pat down searches on female workers can only 


be performed by female security staff; 


 Security staff will adopt an appropriate conduct towards workers and communities; 


 Workers and members of the surrounding communities have specific means to raise concerns; 


 Accommodation, catering services and utility provisions will meet internationally accepted standards.  


Workers quarters will be designed with adequate room to avoid overcrowding.  This is a vital component 


of effective management of workers facilities in order to minimise the transmission of diseases, 


particularly respiratory diseases; 


 All tanks used for the storage of drinking water will be constructed and covered as to prevent water 


stored therein from becoming polluted; the drinking water quality will be regularly monitored against 


WHO drinking water standards; 


 Wastewater, sewage, food and any other waste materials will be segregated and adequately stored. 


Specific containers for rubbish collection will be provided and emptied on a regular basis. Standards 


range from providing an adequate number of rubbish containers to providing leak proof, non-absorbent, 


rust and corrosion-resistant containers protected from insects and rodents;  


 Pest extermination, vector control and disinfection will be carried out throughout the living facilities in 


compliance with local requirements and/or good practice. Where warranted, pest and vector monitoring 


will be performed on a regular basis; 


 All accommodation buildings will be fitted with well-maintained and tested fire detectors, alarm systems 


and automatic fire fighting equipment; 


 Manual fire-fighting equipment will be provided and stored in a readily accessible area; and 


 Adequate means of escape in the event of a fire will be provided. 


Non-Discrimination and Equal Opportunities 


■ All decisions undertaken in relation to employees must be in such a way that does not reflect judgment 


based on a personal characteristic of an individual.  Emphasis will be placed on developing employment 


relationships based on equal and fair opportunity; and 


■ All aspects of employment, including working conditions, training provision, employment termination, 


promotion or disciplinary procedures, will be undertaken in a consistent manner, without bias or 


discrimination. 
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Management of Staff Withdrawal and Retrenchment 


 The construction contractor will develop an effective plan to ensure that withdrawal of staff is undertaken in 


a phased manner, and which will mitigate any detrimental impacts on workers (and the local community) in 


the event of imminent redundancies.  Adequate notice will be provided where possible, and consultations 


with workers, organisations and, where appropriate, the Saudi Government, will be undertaken to ensure 


any job losses are handled in compliance with local law. 


Grievance Mechanism 


■ The construction contractor shall ensure that a Grievance Mechanism for all workers is fully implemented, 


in order for workplace concerns to be raised, dealt with effectively and within the shortest possible time.  


Protocol for reporting a grievance must be set out by the construction contractor and communicated to all 


staff, including sub-contractors staff, during the induction awareness training process.  Sufficient resources 


at a management level will be provided to allow prompt response to any grievances, whilst ensuring that 


feedback to employees is transparent and does not result in retribution; 


■ Most routine complaints and grievances will best resolved informally in discussion with the worker’s 


immediate line manager. When a grievance cannot be resolved informally it will be dealt with under the 


procedure outlined below; 


 Right to accompaniment: Individuals have the right to be accompanied through the grievance 


proceedings by a fellow employee or worker of their choice. It will not normally be reasonable to be 


accompanied by anyone: 


 In a position of authority over the employee; 


 Involved in part of the case; 


 Required to give evidence; 


 Who may have a conflict of interest in undertaking such a role; or 


 Whose presence may prejudice the hearing. 


 Standard grievance procedure: If an individual wishes to raise a grievance relating to his employment 


with the construction contractor or with the sub-contractors firm, then the following procedure will be 


followed: 


 The employee will put their grievance into writing to the relevant line manager and / or HR 


Department. If the grievance relates to his manager, then they will forward their grievance in writing 


to the next appropriate manager; 


 The line manager (or next appropriate manager) or HR manager will reply following receipt of the 


employee’s written grievance, inviting the employee to attend a meeting to discuss the grievance;  
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 If appropriate, the employee may bring a colleague to the meeting (as discussed above); and 


 Following the meeting, the line manager (or next appropriate manager) or HR manager will respond 


verbally and in writing, setting out the company’s response to the grievance and notify the employee 


of his right of appeal if the employee is not satisfied with the company’s procedure. 


 Appeals Procedure: If the employee wishes to appeal against the company’s decision, they must appeal 


to the named individual in the grievance outcome letter within 10 working days of receiving the 


company’s written response. The following procedure will then be followed: 


 The employee will be invited to attend an appeal meeting; 


 Following the appeal meeting, the employee will be advised of the decision in writing; and  


 The decision is final. 


Forced or Child Labour 


■ No persons under the age of 18 will be permitted to undertake dangerous work; and   


■ No forced labour is permitted on the site. This may involve any work or service which is not voluntarily 


undertaken and whereby the individual is under threat of force or penalty. This is to include any indentured, 


bonded or similar labour-contracting arrangements. 


17.4.8 Cultural, Heritage & Archaeology Management 


Unexpected Archaeological Finds 


■ Toolbox talks concerning potential archaeological finds during earthworks will be provided to all 


construction workers;  


■ An archaeological watching brief should be kept in-case archaeological discoveries are made; 


■ Any finds or suspected evidence of archaeological and/or cultural materials must be immediately reported 


by any person/s involved to the construction contractor in the construction phase and all works must be 


stopped immediately, until further notice; 


■ Saudi Commission for Tourism and Antiquities and Riyadh Museum for History and Archaeology will be 


contacted immediately and a representative be requested to assess any find within 72 hours to determine 


the next steps.  Contact details for Riyadh Museum for History and Archaeology are as follows: 


 King Saud Street, Al-Bathaa, Riyadh, Tel: +966 1 419 1210. 


■ Work in areas adjacent to the archaeological find area may continue, consistent with the detailed design, 


unless additional finds are found or suspected. 
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17.4.9 Landscape & Visual Management 


Visual Disturbance 


■ Good site housekeeping will reduce the visual impact of the construction site. 


17.4.10 Traffic and Transportation Management 


Internal Traffic Network 


■ Traffic must be kept to designated construction routes; 


■ Routes will be planned to be as direct as possible; and 


■ All drivers to the site will be provided with a site map and clear directions which indicates the correct access 


and exit routes. 


External Traffic Network 


■ Traffic routes will avoid residential areas where possible;  


■ Where possible, construction traffic will be scheduled in off-peak traffic times and on well-maintained 


routes;  


■ Waste collection will be scheduled to minimise journeys at peak times; 


■ Appropriate traffic safety signage will be provided to warn the public of construction traffic where traffic 


merges with normal road traffic; 


■ Where appropriate, locally sourced materials will be utilised within the construction phase to minimise 


driving distances, and workers will be transported to site by bus to minimise external traffic; 


■ The loading capacities and clearances of existing connecting roads will require full consideration when 


undertaking transportation of materials to the site and vice-versa; and 


■ The access roads frequently used for the HGP facility will be designed to incorporate sufficient width and 


load.  


Traffic Safety 


■ All construction drivers will be trained in road and traffic safety, in order to improve driving standards and 


appropriate licensing of drivers; 


■ Trip durations will be capped to prevent excessive driving times and driver exhaustion e.g. construction 


driver rosters should be formulated; 


■ Routes and times of day will be avoided in order to reduce the risk of accidents; 
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■ Speed control devices will be fitted to all construction trucks and monitoring of driver actions will be 


undertaken remotely; 


■ Communication and training amongst first aid workers to ensure that any traffic related incidents will 


effectively and efficiently dealt with; 


■ Appropriate warning signs and flag operators will be used to warn the public of any adverse driving 


conditions as a result of construction traffic;  


■ Regular maintenance of all construction vehicles and mobile machinery used on site will be undertaken, 


e.g. monthly, to ensure safe operation; and 


■ The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to an agreed procedure to minimise the risk of accidental spillage or accidents. 


17.5 Monitoring Programmes 


An environmental monitoring programme will be developed and implemented by the construction contractor as 


part of the Project EHS plan or CEMP.  


The monitoring programme will include the following: 


■ Noise emissions; 


■ Dust emissions (visual only); 


■ Regular monitoring of any effluent discharges to Saudi Aramco facilities to ensure consistency with 


discharge limits; 


 Solid waste records including, for off-site disposal, including the following: Transportation documents; 


 Receipts of disposal to a correctly licensed facility; and 


 Appropriate permits from contractor for transport and disposal. 
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18 Framework Operational Environmental Management 


Plan 


This chapter presents a Framework Operational Environmental Management Plan (OEMP), which aims to 


manage environmental impacts and, to a lesser degree, the health and safety risks that may arise during the 


operational phase of the HGP facility.  


It is highly recommended that the Operating Company prepares a full OEMP on the basis of this framework to 


ensure that all environmental controls, identified within this ESIA, are implemented. In this regard, an overall 


OEMP aims to bridge the gap between the completion of the ESIA and the full implementation of the 


operational phase of the Project, with a key focus for implementing the mitigation measures as described within 


the ESIA in order to minimise disturbance to the surrounding environment and sensitive receptors. 


The proposed OEMP approach is based on the management philosophy of the ISO 14001 Environmental 


Management System and OHSAS Occupational Health and Safety Assessment 18001 series; ensuring, 


therefore, that the environmental and health and safety requirements of the Project during its operational phase 


are not only planned, but that a robust mechanism for implementation is also ensured.  


It is intended that this document provides a framework for the development of the full OEMP by the Operating 


Company, which would be fully established in consultation with all stakeholders, and adequately implemented 


by the operator. 


18.1 Aims and Objectives 


An OEMP is a management tool used to ensure that undue or reasonably avoidable adverse risks of the 


operation of a project are prevented and that any positive effects are enhanced. The primary aim of the OEMP 


is to provide clear direction on the requirements of the operational management team in the conduct of the 


activities, where every requirement is measurable and enforceable, whilst any deviation can be identified and 


addressed swiftly.  


The main purpose of the OEMP is: 


■ To ensure compliance with the General Environmental Regulations and Rules for Implementation in the 


Kingdom of Saudi Arabia (2006); Saudi Aramco Engineering Standards, IFC Performance Standards 


(2006); and IFC General Environmental, and Health, and Safety Guidelines (2007); 


■ To ensure that all mitigation measures detailed within the ESIA are adequately implemented; 


■ To verify environmental performance through information on impacts as they occur; 
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■ To ensure that there is sufficient allocation of resources within the Project budget so that the scale of the 


OEMP related activities are consistent with the significance of project impacts; 


■ To respond to changes in project implementation not considered in the ESIA; and 


■ To provide feedback for continual improvement in environmental and social performance. 


18.2 Operational Environmental Management System 


ISO 14001 provides a logical framework within which to prepare an OEMP, even for organisations not intending 


to obtain certification. If effectively implemented, the methodology detailed below would lead to:  


■ Compliance with legislative and other requirements; 


■ Pollution Prevention; and 


■ Continual Improvement. 


An appropriate environmental management structure should be planned and agreed between all operating 


parties and the relevant regulatory authorities. The structure should allow for the effective implementation of the 


Environmental Management System (EMS) and the appropriate interaction with regulatory authorities. 


Due regard should be paid to the building of relationships with regulators including the establishment of points 


of contact for planned monitoring and environmental assessment. These contacts will be useful to assist in 


developing a trusting and productive partnership that generates tangible benefits for environmental 


management. 


18.3 Operational Environmental Management System Components 


18.3.1 Planning Phase 


Planning involves identifying and defining the various environmental aspects and associated environmental 


impacts that can result from the operational phase of the Project. In the case of the HGP facility, the major 


potential environmental and social impacts are as defined through the ESIA. The planning phase would 


typically include the following requirements: 


Environmental Policy 


The development of an Environmental Policy would be aligned with other existing policies so that it can be 


adopted as part of ‘business as usual’, provided this policy meets the expectations of all stakeholders, including 


users and communities affected by the operational phase of the Project. 


The environmental policy will: 
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■ Include a commitment from top management to continual Environmental, Health and Safety (EHS) 


improvement; 


■ Commit to setting objectives and targets for key operational areas; 


■ Be appropriate to the nature, scale and potential EHS impacts of its activities, products or services; 


■ Include a commitment to continual improvement of the management system, enhance health and safety 


controls and the prevention of pollution; 


■ Include a commitment to comply with relevant EHS legislation and regulations, and with other requirements 


to which the organisation subscribes; 


■ Provide the framework for setting and reviewing EHS objectives and targets; 


■ Be documented, implemented and maintained and communicated to all employees; and 


■ Be available to the public. 


Environmental Aspects 


The EMS will set out the detailed process for the identification of significant EHS aspects and assess the level 


of risk associated with each of those aspects, where a quantitative method would be used to determine the 


significance of aspects. Those which are significant must be included in the setting of objectives and targets. 


All EHS aspects (significant or not) shall be documented in a register along with method statements regarding 


the assessment of significance; and aspects that are identified should be appropriate to the scale and nature of 


the activities that are relevant to the Project. They will include any impacts that the organisation can be 


expected to have influence over. 


Legal and Other Requirements 


A site register will be compiled which details the relevant legislation that applies to EHS issues on site. This 


register will include an assessment of the key requirements of the legislation and set out the specific actions 


that must be undertaken to meet these requirements. 


Where possible, further information sources should be specified or provided to staff should they need further 


guidance. Other obligations refer to the formal and informal obligations regarding the local community and 


society at large, including voluntary agreements. 


Objectives, Targets and Programmes 


A series of EHS objectives and targets should be developed which draw from the commitments of the EHS 


policy, the legal requirements placed upon the organisation and the significant aspects identified. 


The objectives and targets will however be set in the context of technological scenarios that are available, the 


financial implications and the requirements of other stakeholders; 
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The organisation shall establish and maintain a programme for achieving its objectives and targets which shall 


include: 


■ Designation of responsibility for achieving objectives and targets at each relevant function and level of the 


organisation; and 


■ The means and time frame by which they are to be achieved. 


If a project relates to new developments and new or modified activities, products or services, programme(s) 


shall be amended where relevant to ensure that sound environmental management practices are applied to 


such projects. 


18.3.2 Implementation Phase 


Implementation and operation is the heart of the environmental management function, because it is in 


implementation that the true efficacy of environmental management lies. Even the best planned environmental 


management approach will fail to achieve its desired outcome if the implementation of that planning is weak. 


Implementation and operation consists of two key components, namely: Management Structure, Roles and 


Responsibility; and Operational Control. 


18.3.3 Management Structure, Roles and Responsibilities 


Roles, responsibilities and authorities shall be defined, documented and communicated in order to facilitate 


effective environmental management. Management shall provide resources essential to the implementation 


and control of the EHS management system. Resources include human resources and specialised skills, 


technology and financial resources. 


The organisation’s top management shall appoint specific management representative(s) who, irrespective of 


other responsibilities, shall have defined roles, responsibilities and authority for: 


 Ensuring the EHS management system requirements are established, implemented and maintained; and 


 Reporting on the performance of the EHS management system to top management, for review and as a 


basis for improvement of the system. 


18.3.4 Competence, Training and Awareness 


There must be processes for the assessment of competence within the workforce and a documented system 


for managing competence and training records. Activities and competencies should be mapped to identify any 


shortfalls or areas of potential risk. This will comprise details of all training programmes pertinent to the core 


training processes, and schedules will be central to the success of the programme and should include: 


■ Document controls for training; 


■ Induction and toolbox talks; 
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■ Training plans for management and specialist skills; 


■ Internal communication methods; and 


■ Management of external communication on environmental issues. 


As a minimum, all staff are required to be aware of the Environmental Policy and the responsibilities they have 


with regards to contributing to this. In addition, staff with more specific roles may require more detailed 


environmental awareness training as set out in the training programme. Training records must be maintained 


appropriately including attendances and competency identification assessments. 


18.3.5 Communication 


The organisation shall establish and maintain procedures for internal communication between the various 


levels and functions of the organisation; receiving, documenting and responding to relevant communication 


from interested parties. Internal communication is important to: 


■ Raise staff awareness of the EHS management system; 


■ Inform staff of progress towards objectives and targets; 


■ Promote proactive participation in EHS activities, including feedback and ideas from staff on environmental 


management; and 


■ To allow effective action to be taken by qualified personnel if incidents occur. 


■ The organisation shall establish and maintain information, in paper or electronic form, to: 


■ Describe the core elements of the management system and their interaction; and 


■ Provide direction to related documentation aspects. 


18.3.6 Control of Documents 


The operator would set out a detailed procedure in order to: 


■ Approve documents for adequacy prior to issue; 


■ Review and update as necessary and re-approve documents; 


■ Ensure that changes and the current revision status of document are identified; 


■ Ensure that relevant versions of applicable documents are available at point of use; and 


■ Ensure that document remain legible and readily identifiable. 
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18.3.7 Environmental Operational Control Plans 


Operational controls are an essential part of the operational environmental management system as it is at the 


operational level at which many impacts can occur. It is therefore very important that the correct working 


procedures and protocols are developed and followed. 


The operational controls should be documented where they address any significant environmental aspects 


identified at an earlier stage. This will include the discussion of mitigation procedures that should be addressed 


within these protocols. Each effect will be considered in terms of relevant legislation and guidance, potential 


impacts, sensitive receptors, baseline conditions and procedures and, where necessary, recommendations for 


further monitoring will be provided. 


When considering the requirement for procedures to be documented and communicated, the following should 


be taken into account: 


■ Extent of environmental risk represented by activity(ies) under consideration; 


■ Potential for legal non-compliance and/or reputational impact to result; 


■ The number and turnover of people responsible for implementation of the procedure; 


■ The importance of ensuring a consistent approach to managing activities; 


■ The complexity and technical detail to be taken into account when managing an activity; and 


■ Value of documentation to communicate procedural requirements. 


18.3.8 Emergency Preparedness and Response 


The nature of the Project requires that strong emergency procedures are put in place. The operational EHS will 


include an emergency management plan which will detail and maintain plans to identify the potential for, and 


the responses to major site incidents including equipment failures, natural phenomenon and major pollution 


incidents. 


The organisation shall establish and maintain procedures to identify the potential for, and response to, 


accidents and emergency situations and for preventing and mitigating the environmental impacts that may be 


associated with them. Evacuation procedures will also be included. 


Plans for all foreseeable eventualities that pose significant risks to staff or the local community or environment 


must be drafted, communicated and made available. The appropriate training for such events should be 


included within the training programme. 


Planned simulated training exercises should be deployed at reasonable intervals to test the plans that have 


been developed. The results should be recorded and fed into action plans for improvement. 


Specific plans must be developed for major hazardous materials stores, fire and electrical safety as a minimum. 
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The organisation shall review and revise, where necessary, its emergency preparedness and response 


procedures, in particular, after the occurrence of accidents or emergency situations. The organisation shall also 


periodically test such procedures where practicable. 


18.3.9 Checking Phase 


Checking and corrective action forms the fourth component of the environmental management function and is 


aimed at ensuring that both the necessary environmental management activities are being implemented and 


that the desired outcomes are being achieved. This component consists of a series of key activities including 


monitoring selected environmental quality variables and continued inspections of the various operational 


activities. This would also be supplemented by inspections and audits. 


18.3.10 Monitoring and Measurement 


The organisation shall establish and maintain documented procedures to monitor and measure, on a regular 


basis, the key characteristics of its operations and activities that can have a significant impact on the 


environment or pose risk to health and safety. This shall include the recording of information to track 


performance, relevant operational controls and conformance with the organisation’s environmental objectives 


and targets. 


Monitoring equipment shall be calibrated and maintained and records of this process shall be retained 


according to the organisation's procedures. 


Operational controls will detail the required monitoring for individual aspects and the results should be reported 


in line with an appropriate programmed schedule. The organisation shall also establish and maintain a 


documented procedure for periodically evaluating compliance with relevant environmental legislation and 


regulations. 


The operation controls for monitoring should consider the suggested monitoring scope as detailed below and at 


a minimum to the level as required by pertinent environmental regulations and guidelines. 


18.3.11 Evaluation of Compliance 


Comprehensive procedures will be deployed for the management of complaints, accidents and pollution 


incidents. These procedures will include: 


■ A process for handling the investigation of accidents, incidents, near misses and non-conformances; 


■ Response activity coordination as a result of any of the above including preventative actions, mitigation and 


corrective actions; and 


■ The development and documentation of logging, reporting and progress tracking processes including a 


change log of core EHS documentation. 
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18.3.12 Nonconformity, Corrective Action and Preventive Action 


Any deviations from the OEMP identified by site personnel or other interested parties through formal site 


inspection, audit, visual observation (or other means) should be documented, and associated corrective action 


and preventative action implemented by competent individuals in order to mitigate the environmental impacts 


and to prevent re-occurrence. 


18.3.13 Control of Records 


The organisation shall establish and maintain procedures for the identification and maintenance of EHS 


records. These records shall include training records and the results of audits and reviews. 


EHS records shall be legible, identifiable and traceable to the activity, product or service involved. EHS records 


shall be stored and maintained in such a way that they are readily retrievable and protected against damage, 


deterioration or loss. Their retention times shall be established and recorded. 


18.3.14 Internal Audits 


The organisation shall establish and maintain programme(s) and procedures for periodic environmental 


management system audits to be carried out, in order to: 


■ Determine whether or not the EHS management system conforms to planned arrangements for EHS 


management and that is has been properly implemented and maintained; and 


■ To provide information on the results of audits to management. 


The organisation’s audit programme, including any schedule, shall be based on the environmental importance 


of the activity concerned and the results of previous audits. In order to be comprehensive, the audit procedures 


shall cover the audit scope, frequency, and methodologies, as well as responsibilities and requirements for 


conducting audits and reporting results. 


The audit programme will provide opportunities to ensure that the contents of the Environmental Policy and 


other commitments are being duly satisfied. 


The audit programme should be developed on the basis of the risk posed by various activities i.e. high risk 


activities will receive more regular checking. 


In addition the programme will: 


■ Check on the performance of the EHS management plan; 


■ Ensure document compliance; 


■ Contribute to education and awareness of employees; 


■ Share best EHS practice; and 
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■ Report findings, non-conformances, corrective actions and preventative measures. 


18.3.15 Management Review Phase 


The Project team’s top management shall, at intervals that are predetermined, review the EHS management 


system to ensure its continuing suitability, adequacy and effectiveness. The management review process shall 


ensure that the necessary information is collected to allow management to carry out this evaluation. This review 


shall be fully documented. 


The management review shall address the possible need for changes to policy, objectives and other elements 


of the system in the light of the audit results, changing circumstances, and the commitment to continual 


improvement. 


18.4 Framework Operational Environmental Control Plans  


18.4.1 Air Quality Management 


■ All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times; 


■ The proposed facility will incorporate a Continuous Emission Monitoring System (CEMS) for CO, NOx and 


PM10 for the two stacks at the plant. This would accurately determine pollutant concentrations in the 


emissions and provide an indication of any exceedances in emissions from the plant against the KSA and 


IFC air pollution standards; 


■ Ambient air monitoring of the pollutants would be undertaken using the existing data of the nearby Saudi 


Aramco air monitoring station/s to verify the current baseline and impact of the existing facilities in the 


airshed; 


■ Operating instructions to be provided to ensure that machines do not operate above the allowed limits; and 


■ A periodic calibration and maintenance programme will be implemented to maintain the monitoring systems 


in place. 


18.4.2 Noise & Vibration Management 


The predicted environmental noise emissions from the HGP during the operational phase are below the noise 


criteria based on the supplied noise data, therefore from an environmental perspective, no additional mitigation 


measures are required. 
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Saudi Aramco Engineering Standard SAES-A-105 – Noise Control (5 August 2012) sets out the requirements 


for the EPD/ECC in terms of providing noise level testing  as part of the commissioning process, prior to 


approval.  Any areas that exceed 85 dB(A) will need to be detailed on  a noise contour drawing. 


However, it is important to note that there are also occupational noise standards that need to be maintained as 


part of the Health and Safety of the employees at the facility. It is therefore important that noise levels in 


working areas are limited to less than 85 dB(A) at 1m from any noise generating equipment. 


It is recommended that as part of the Operational Management Plan regular noise monitoring is undertaken at 


the site boundary to show compliance with KSA noise standards.  It is further recommended that a full 


occupational noise survey is undertaken in the interests of the health and safety of the site employees. 


18.4.3 Waste Management 


It is anticipated that the operational phase will generate waste streams associated with the plant operation, 


maintenance works and administration functions. Once the plant is in operation it is important that waste 


management is considered as a priority within the OEMP. Furthermore, waste recording and monitoring 


requirements are set out in Section 18.5.3.  


18.4.3.1 Management of Hazardous Waste 


The hazardous waste generated from maintenance works and plant operations are likely to include waste oils, 


fuels, chemicals, empty containers and filters and replaced parts which may have associated hazardous 


properties. Sludge from the water evaporation ponds, where toxic or other contaminants are expected to leach 


out, should be treated before disposal by, for example, a stabilisation process.  


Hazardous waste streams will be collected by a locally registered waste contractor and transferred to an 


appropriately licensed hazardous waste facility for disposal. As part of the OEMP, all paperwork and records of 


hazardous waste management activities on-site will need to be maintained including records of off-site disposal 


to landfill. 


The GER Appendix 4 (2006) “Hazardous Waste Control Rules and Procedures” details the requirements for 


managing hazardous waste. A few of the key requirements are included below, which will need to be complied 


with during the operation of HGP facility: 


■ Containerise and pack hazardous waste in a proper and environmentally sound manner placing warning 


labels on each package in accordance with the specifications and standards applicable in the Kingdom; 


■ Accurately fill up the product data on the appropriate section of the hazardous waste transportation 


document in accordance with the instructions provided in the document; 


■ Confirm with the PME, that the storage, treatment or disposal facility designated in the transportation 


document is capable of managing the waste that will be sent to it; 
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■ Make the necessary arrangements with both the transporter who will carry the waste and the receiving 


facility designated in the transportation documents as the destination for the waste (such as providing the 


facility with full and detailed information on the waste and samples for analysis); 


■ Provide the transporter with the transportation document and copy of the safety data sheets for each type 


of hazardous waste being transported; and 


■ Comply with the hazardous waste transportation instructions provided in the transportation document; 


The hazardous waste generator shall comply with the following for keeping of records and reports: 


■ Keep one copy of each transport document it has generated pending receipt of the signed copy from the 


facility designated in the document. It shall also keep the signed copy for at least 5 years as of the date of 


receipt of the waste by that facility; 


■ Retain copies of the results of all tests and analysis performed on the hazardous waste as well as copies of 


all pertinent reports, correspondence and documents for at least five years from the last date of handling of 


such waste; 


■ Submit to the PME an annual report on all hazardous waste generated during the year. Copies of such 


reports shall be retained for at least five years from the date of completion; 


■ Submit on demand to the PME or the agencies designated by it, all documents, records and reports related 


to the waste; and 


■ Hazardous Waste Transporters and Hazardous Waste Management Facilities are required have both a 


valid identification code and a work permit from the PME. The management at HGP facility should maintain 


an up to date list of local contractors who can satisfy their requirements for the responsible handling and 


disposal of hazardous waste. 


In addition, adherence to the guidance set out within the IFC General EHS Guidelines: Community Health and 


Safety, relating to the on-site and off-site transportation of waste is recommended. These guidelines require 


that transportation of waste should be undertaken so as to prevent or minimise spills, releases, and exposures 


to employees and the public. All waste containers designated for off-site shipment should be secured and 


labelled with the contents and associated hazards, be properly loaded on the transport vehicles prior to leaving 


the site, and be accompanied by a shipping paper that describes the load and its associated hazards. 


18.4.3.2 Non-Hazardous Solid Waste Management 


Solid wastes, including sewage treatment plant sludge, that do not leach toxic substances or other 


contaminants of concern to the environment, may be disposed by suitably licensed contractors in landfills or 


other disposal sites provided they do not impact nearby water bodies. 
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The administration buildings and offices on-site are likely to generate quantities of non-hazardous waste 


streams including waste paper, cardboard, plastic packaging that have the potential to be segregated for 


recycling. Therefore suitable waste receptacles will need to be provided at central locations on-site for the 


segregation of waste streams for recycling and residual general waste. The segregated waste will be 


transferred to the central storage area on-site for non-hazardous waste which will consist of dedicated 


containers for recyclable waste and general waste. The storage area for non-hazardous waste will be located 


on an impermeable hardstanding surface and located under cover. 


The waste streams segregated for recycling and the general waste will be collected by a suitably qualified and 


licensed waste contractor. As part of the OEMP, all paperwork and records of non-hazardous waste 


management activities on-site and off-site disposal will be maintained for monitoring purposes. 


18.4.4 Contamination Management 


In order to avoid any contamination during the operational phase of the Project, the following mitigation 


measures will be implemented: 


■ The Material Safety Data Sheets (MSDS) of all chemicals used during operation will be retained on site; 


■ Procedures will be implemented to ensure the safe storage and disposal of hazardous and waste 


chemicals; 


■ Hazardous chemicals and materials will be appropriately stored on-site in a secure, bunded compound and 


located on an impervious surface. The storage areas will need to be clearly labelled with MSDS maintained 


as part of the on-site record keeping; 


■ Details and properties for each material will be clearly noted and will include the nature (poisonous, 


corrosive, flammable), prohibitions on disposal (dumpster, drain, sewer) and the recommended disposal 


method (recycle, sewer, storage, landfill). A signed checklist should be developed for users of hazardous 


materials detailing amount taken, amount used, amount returned and disposal of spent material; 


■ Good practice measures in terms of health and safety to comply, as a minimum, with KSA law and policy 


requirements would be proactively promoted; 


■ Appropriate security measures will be provided in order to ensure that any potential issues that may result 


in contamination are avoided; 


■ Appropriate safety zoning to the hazards will be provided in order to ensure that any spillages or incidents 


are avoided; 


■ Written standard operating procedures (SOPs) for all processes and appropriate document control will be 


provided; 


■ Awareness training will be provided for all employees including management, office staff and technical staff 


on pollution prevention and control techniques and best practices; 
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■ Daily checklists for plant and office areas will be established in order to confirm cleanliness and adherence 


to proper storage and security. Specific employees will be assigned specific inspection responsibilities and 


given the authority to remedy any problems found; 


■ Emergency response procedures in accordance with Saudi Aramco procedures will be provided in order to 


avoid any potential incidents to ensure that contamination incidents are controlled if they occur; 


■ Regular reviews of emergency response procedures will be undertaken, including a contingency plan for 


spills, leaks, weather extremes etc.; 


■ Continuous monitoring and reporting of the plants’ performance should be undertaken in order to establish 


baseline conditions and whether conditions are improving or deteriorating; and 


■ To reduce the risk of wind-blown residue contaminating the site or adjacent areas, the evaporation ponds 


should either have all residue removed on a regular basis or have a continuous supply of water to keep the 


tanks damp. The residue left in the evaporation ponds will be collected and disposed of as a hazardous 


waste by a PME licensed hazardous waste contractor. 


18.4.5 Water Resources and Waste Water Management 


The Project will not result in any direct discharges to the environment. 


18.4.5.1 Wastewater Process 


The process wastewater will be discharged to an evaporation pond following onsite treatment e.g. 


demineralisation, and therefore no further mitigation is required. The removal of oils and hydrocarbons from 


waste waters will be undertaken, which will generate waste materials. Furthermore, when the waste process 


water evaporates it will leave behind a residue. These wastes will need to be collected and disposed of as a 


hazardous waste by a PME licensed hazardous waste contractor (see Section 18.4.3 for appropriate controls). 


18.4.5.2 Sanitary Wastewater Effluent 


The generation of treated sewage effluent is considered to be a positive impact as it provides a source of water 


for raw water demands of the Project. Sanitary sludge generated will be disposed of by tanker by a PME 


licensed contractor. 


If there is sufficient effluent for use within landscaping, prior to re-use for irrigation it will be necessary to 


implement adequate quality control measures to ensure that no impacts upon the environment or health and 


safety are realised. The United States Environmental Protection Agency (USEPA) Guidelines for Water Reuse 


(2004) provide guidance on the safe reuse of wastewater for irrigation.  It is recommended that these 


guidelines, or a suitable recognised alternative, are adhered to when implementing this element of the Project.  
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18.4.5.3 Local Water Resources 


The source of potable water for the site is currently unknown but will be delivered to the Project site by tankers, 


which indicates that local water resources will be impacted. It is therefore recommended that potable water 


reduction measures are implemented such as water efficient faucets, urinals, showerheads and toilets. 


18.4.5.4 Storm Water Generation and Management 


■ Runoff from areas without potential sources of contamination should be minimised by the development of 


appropriate storm-water and run-off control measures within the design of the Project which could include, 


for example, reduction in peak discharge rates by using swales and retention ponds;  


■ Oil water separators and grease traps should be installed and maintained as appropriate at refuelling 


facilities workshops, parking areas, fuel storage and containment areas; and 


■ Sludge or other solid wastes arising from storm water catchments or collection and treatment systems may 


contain elevated levels of pollutants and should be disposed in compliance with local regulatory 


requirements, in the absence of which disposal has to be consistent with protection of public health and 


safety, and conservation and long term sustainability of water and land resources. 


18.4.6 Terrestrial Ecology Management 


Chapter 11 – Terrestrial Ecology outlines that as there is limited terrestrial ecology in the area the impact of 


the operation of the Project is likely to be of negligible significance, however the following key mitigation 


measures will be implemented:  


■ Any additional landscape planting should be proposed and designed to provide some ecological benefit in 


attracting bird and insect species. Native species should be favoured over exotic species; 


■ Where practicable, naturally growing vegetation within the site boundary should be protected and/or 


encouraged, e.g. ensuring that vehicles and members of staff keep to maintained roads and pathways 


would protect the onsite vegetation from trampling. This will encourage native species which will be free 


from grazing pressure of livestock animals which would in turn attract fauna species such as birds and 


insects, increasing the biodiversity of the site; 


■ The land within the site boundary should be kept clear of any municipal or industrial waste arising from 


facility processes (other than designated areas where appropriate controls should be applied), staff and 


staff housing and offsite sources. This would improve the general “environmental quality” and amenity 


value of the site and reduce potential attraction of pest species such as rats and flies to the site; and 


■ Vehicles carrying potentially toxic, friable materials should be covered at all times so that these materials 


are not accidentally deposited into the natural environment, causing harm to flora and fauna.  
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18.4.7 Socio-Economic Management 


The operation of the HGP facility will create economic opportunities for the local area. This is likely to include 


increased business for services with the additional workers and contractors. There will also be opportunities for 


various support service providers including guards, cleaners, catering and other site management facilities, 


which will provide employment and a further source of income. 


However, one of the key issues is ensuring that operational staff employed by the operating company and 


contractors are protected from workplace incidents and illness through appropriate health and safety systems 


both during normal operation and other tasks such as maintenance and repair. Appropriate safety systems 


such as fire protection and emergency procedures will also be required.  


18.4.7.1 Operational Worker Welfare 


It is recommended that the following measures are adopted during the operational phase of HGP: 


■ Implementation of Saudi Arabian Labour Law; 


■ To provide the employees with a safe and risk free environment, it is recommended that a comprehensive 


EHS plan is developed and implemented. This framework, in line with Performance Standard 2, will 


address measures for accident prevention, identification, mitigation and management of hazards (including 


physical, chemical, and radiological hazards), training of workers and reporting of accidents and incidents; 


■ In accordance with Performance Standard 2, the operating company should develop and implement a 


human resource policy outlining the management approach towards working conditions, entitlement to 


wages and any benefits and terms of employment. This policy must be disseminated and accessible for all 


employees, clearly defining the employees’ legal rights and the management’s statement on child labour, 


forced labour and on non-discrimination and equal opportunities. This policy will also provide the 


mechanism through which employees can express and register their concerns and the system through 


which these grievances will be addressed; 


■ Expatriate staff must be provided with an induction course (as part of their training), which will highlight 


social and cultural trends in practice in Saudi Arabia. The objective of this course will be to familiarise the 


expatriate staff with knowledge of their host country and provide an understanding and respect for other 


cultures. The aim will be to reduce, prevent and mitigate against social and cultural tensions and potential 


hostility between workers and the residents of surrounding communities;  


■ Where feasible, staff will be of local origin where suitably qualified applicants are available. This will ensure 


a degree of balance between the use of non-Saudi Arabian workers and locally employed personnel during 


the operational phase, and limit the impact on the local economy;  


■ In common with Performance Standard 4, all components of and infrastructure associated with the Project 


will be operated in accordance with industry best practice by qualified staff; and 
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■ In line with Performance Standard 1 it is also recommended that a grievance mechanism is established for 


local residents, giving them a platform to raise any concerns. 


18.4.7.2 Air Quality Impacts on Human Health 


■ All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times; 


■ The proposed facility will incorporate a Continuous Emission Monitoring System (CEMS) for CO, NOx and 


PM10 for the two stacks at the plant. This would accurately determine pollutant concentrations in the 


emissions and provide an indication of any exceedances in emissions from the plant against the KSA and 


IFC air pollution standards; 


■ Ambient air monitoring of the pollutants would be undertaken using the existing data of the nearby Saudi 


Aramco air monitoring station/s to verify the current baseline and impact of the existing facilities in the 


airshed; 


■ Operating instructions to be provided to ensure that machines do not operate above the allowed limits; and 


■ A periodic calibration and maintenance programme will be implemented to maintain the monitoring systems 


in place. 


18.4.7.3 Impacts on Local Businesses 


As the impacts are considered to be positive there is no need for any mitigation measures to be implemented. 


18.4.7.4 Macro-Economic Impacts 


As the impacts are considered to be positive there is no need for any mitigation measures to be implemented. 


18.4.8 Cultural, Heritage & Archaeology Management 


If buried archaeological remains are discovered or suspected at any time during the construction phase of the 


proposed Project, all works must cease in that area and relevant departments such as the Saudi Commission 


for Tourism and Antiquities and Riyadh Museum for History and Archaeology should be contacted immediately 


for advice on how to proceed. 


18.4.9 Landscape & Visual Management 


It is recommended that landscaping is enacted for the site and the wider area in order to increase the 


attractiveness (or ‘liveability’) of the site to residents and workers alike. Should any landscaping be incorporated 


at any stage during the operational phase, treated wastewater generated by the Project may be utilised for 


irrigation assuming that the effluent quality meets the required standards established by the PME. It is 


presumed that this would be the responsibility of Saudi Aramco. An additional approach would be to reference 
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the WHO Guidelines for the Safe use of Wastewater, Excreta and Greywater or recognised standards such as 


the US Environmental Protection Agency (US EPA) Guidelines for Water Reuse (2004). 


18.4.10 Traffic and Transportation Management 


Whilst a reasonably significant number of vehicle movements may be predicted as a result of the operational 


phase of the Project, it is considered that due to the high capacity of Highway 75, no significant impacts are 


likely to occur on the local highway network; however the following key preventative measures will be 


implemented:  


■ Where possible, operational traffic should be scheduled during off-peak traffic times; 


■ Waste collection will be scheduled to minimise journeys at peak times; 


■ The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to legal requirements to minimise the risk of accidental spillage or accidents; and 


■ A designated Traffic Coordinator will be assigned to the Project and will be required to prepare and 


implement a Traffic Plan. The Traffic Plan will be informed by a Traffic Survey which will include physical 


examination of the routes, carriers and support activities that could impact the movement of materials and 


equipment. 


18.5 Monitoring Programmes 


An environmental monitoring programme will be developed and implemented as part of the OEMP. The 


monitoring programme will include the on-going review of emissions which will be reported to the PME on an 


annual basis and more frequently if there are either abnormal operating conditions, or changes which may 


affect the environmental quality of the emissions.  


18.5.1 Air Quality 


As stated in the Framework Operational Environmental Management Plans above a CEMS will monitor for CO, 


NOx and PM10 for the two stacks at the plant. 


Ambient air monitoring of the pollutants considered in this assessment will utilise the existing data of the nearby 


Saudi Aramco air monitoring station/s. 


The results of monitoring work will be collated on a six monthly basis and the results assessed against PME 


emissions standards and PME ambient air quality standards. Any exceedances of these standards will be 


reported immediately to Saudi Aramco. 
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A GHG inventory, in accordance with The Greenhouse Gas Protocol
81


, will be produced every year. In order to 


calculate GHG emissions, the following steps are detailed: 


■ Identify GHG emissions source; 


■ Select a GHG emissions calculation approach; 


■ Collect activity data and choose emission factors; 


■ Apply calculation tools: two specific calculation tools for the emission of GHG from a co-generation facility 


are provided within the Greenhouse Gas Protocole
82


; and 


■ Roll-up GHG emissions data to corporate level. 


The implementation of a GHG inventory will allow building an effective strategy to manage and reduce GHG 


emissions. 


18.5.2 Noise & Vibration 


It is important to note that there are occupational noise standards that need to be maintained as part of the 


Health and Safety of the employees at the facility. It is therefore important that noise levels in working areas are 


limited to less than 85 dB(A) at 1m from any noise generating equipment. This should be regularly monitored to 


ensure compliance. 


18.5.3 Waste Management 


As part of the OEMP, all paperwork and records of hazardous waste management activities on-site will need to 


be maintained including records of off-site disposal to landfill as follows: 


■ The operating company will maintain the following records and reports: 


 Keep one copy of each transport document it has generated pending receipt of the signed copy from the 


facility designated in the document. It shall also keep the signed copy for at least 5 years as of the date 


of receipt of the waste by that facility; 


 Retain copies of the results of all tests and analysis performed on the hazardous waste as well as 


copies of all pertinent reports, correspondence and documents for at least five years from the last date 


of handling of such waste; 


 Submit to the PME an annual report on all hazardous waste generated during the year. Copies of such 


reports shall be retained for at least five years from the date of completion; and 


                                                      


81
 World Resources Institue and World Business Council for Sustainable Development, 2004. The Greenhouse Gas Protocol – A corporate Accounting and 


Reporting Standard Revised Edition, ISBN 1-56973-568-9, USA.  


82
 The Greenhouse Gas Protocol, 2012. Al Tools. [Online]  Available at: www.ghgprotocol.org/calculation-tools/all-tools [Accessed 17 07 2013] 
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 Submit on demand to the PME or the agencies designated by it, all documents, records and reports 


related to the waste. 


■ Hazardous Waste Transporters and Hazardous Waste Management Facilities are required have both a 


valid identification code and a work permit from the PME. The management at the HGP facility should 


maintain an up to date list of local contractors who can satisfy their requirements for the responsible 


handling and disposal of hazardous waste. 


18.6 Decommissioning Plan 


A comprehensive plan for decommissioning the facility should be compiled at the end of its design life. All 


decommissioning and restoration activities must adhere to the requirements of appropriate governing 


authorities and will be in accordance with all applicable local and international regulation and guidance. The 


decommissioning and restoration process is likely to include: 


■ The removal of above-ground structures;  


■ The removal of below-ground structures (turbine foundations); 


■ The restoration of topsoil; and 


■ The implementation of a monitoring and remediation period.  


Successful decommissioning will only be complete when all buildings, equipment, materials, wastes or any 


other materials, which could result in environmental pollution, are removed from the site and recycled, 


recovered or disposed of. 
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19 Conclusions & Recommendations  


19.1 Key Conclusions 


19.1.1 Air Quality 


An assessment of the impact of the Project on local air quality during both construction and operation has been 


undertaken with regard to IFC Guidelines. Air dispersion modelling included two stacks cumulatively with 


existing Saudi Aramco gas processing facility sources. Due to a lack of PM monitored data in the Hawiyah 


area, background concentrations could not be considered. 


Releases that are anticipated during the construction phase creating dust nuisance, elevated PM10 levels and 


air degradation due to increased traffic have been evaluated to be of minor negative to negligible 


significance.  


During the operational phase of the co-generation plant, nitrogen oxides (NOx), carbon monoxide (CO), 


particulate matter (PM10 and PM2.5), and Sulphur Dioxide (SO2), are all well within the KSA ambient standards, 


with only NO2 1-hr emissions being designated as minor negative significance.  


The cumulative impact of the proposed co-generation plant and the existing sources within Saudi Aramco gas 


processing facility are in compliance with the PME ambient air quality standards for NO2 and CO. However, the 


NO2 for all sources, although within the relevant limits, equate to a moderate negative significance. 


Following implementation of mitigation and control measures recommended, it is predicted that construction 


and operational impacts arising as a result of waste generated by the Project will be reduced to minor 


negative -negligible significance. 


19.1.2 Noise & Vibration 


An assessment of the potential noise and vibration effects of the HGP facility during both construction and 


operation has been undertaken. The noise and vibration assessment has determined that the potential for 


impacts during the construction and operational phase is negligible and that these can be effectively controlled 


with the implementation of measures.  


The construction phase noise impacts have been predicted based upon noise data contained in BS5228. The 


results of the assessment are within the recommended limits and recommendations for the on-going monitoring 


of the noise levels associated with construction activity have been made. Mitigation measures will ensure that 


the construction impacts will represent a residual impact of negligible significance. 


The operational phase noise impacts have been predicted based upon noise data supplied for the intended 


equipment. The results of the assessment are within the recommended limits and recommendations for the on-
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going monitoring of the noise levels associated with operational activity have been made. Mitigation measures 


will ensure that the operation impacts will represent a residual impact of negligible significance.  


A cumulative assessment of noise impacts taking account of Saudi Aramco gas processing facility and the 


future Project has been made and it is considered that the cumulative noise impacts arising from the 


construction and operational phase of the Project will be negligible. 


19.1.3 Waste Management 


An assessment of waste management issues has been undertaken as part of the ESIA, which has identified 


the management and disposal of hazardous wastes as the key waste issue. 


Appropriate control measures for waste storage, handling and transport during the construction and operational 


phases have been provided following a consideration of likely waste streams that may be generated and waste 


management protocol and facilities in KSA. 


It is also recommended that a waste strategy is prepared to encourage the reduction of waste and recycling 


and ensuring a chain of consent system so that waste is appropriately transported and disposed of. Following 


the implementation of mitigation measures and the waste management strategy, it is considered that the 


Project would be able to limit pressures on the existing waste management infrastructure in the surrounding 


region and reduce the potential for contamination occurring by following good practices. 


Following implementation of mitigation and control measures recommended, it is predicted that construction 


and operational impacts arising as a result of waste generated by the Project will be reduced to minor 


negative - negligible significance during construction and to negligible significance during operation. 


19.1.4 Soils, Geology and Contamination 


A site survey undertaken in June 2013 did not identify any localised contamination. Therefore the potential risk 


of contamination at the site is considered to be low. 


The most important factor to ensure that contamination at the Project site is appropriately dealt with is the 


requirement for Saudi Aramco to provide site investigation data to determine the presence of soil and/or 


groundwater contamination at the site. This would be supplemented by additional investigations by the EPC 


Contractor prior to the commencement of construction works at the site. This will identify any existing 


contamination of soils and/or groundwater. If contamination is identified an appropriate strategy of remediation 


will be designed and implemented prior to the commencement of construction. 


In addition to the above, the risk of contamination events occurring during the construction phase can be 


reduced to minor negative levels through the introduction of appropriate control measures through a CEMP. 


The potential for cumulative effects to occur, as a result of the construction phase, is negligible.  


The risks of contamination during the operational phase can be controlled through appropriate design of, for 


example, storage tanks and storm water systems, and the implementation of an OEMP.   
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The adoption of safe and effective construction methodologies, together with good on-site working and storage 


practices and the implementation of suitable control measures and on-site training and emergency 


preparedness during operation will ensure that potential contamination will represent a residual impact of minor 


negative significance. 


19.1.5 Water Resources & Wastewater 


A key issue associated with water resources is the source of water for both construction and operation, which 


will be supplied by Saudi Aramco. It is understood that the majority, if not all, of this water will be supplied from 


groundwater abstraction. As Saudi Aramco is responsible for the supply of water to the Project it is not possible 


to determine the significance of impact, and it is assumed that Saudi Aramco will ensure the sustainability of 


such abstraction in the long term. It is also important that measures to reduce the requirements for water, both 


potable and non-potable, should be implemented. This has the potential to reduce the impacts upon water 


resources to negligible levels. 


Another identified issue is the management of waste waters during both construction and operation. The 


treatment and disposal of effluents is, in the main, also the responsibility of Saudi Aramco and it is assumed 


that sufficient capacity exists for appropriate treatment and disposal and/or reuse. During the operational phase 


however the HGP operator will be required to dispose of oily water and chemical detergents off-site. This will be 


undertaken using PME licensed contractors and it is important that chain of custody documentation, including 


details of appropriate disposal at a licensed facility are collected from the contractor and maintained on-site.  


Furthermore, the management of stormwater will be important during both the construction and operational 


phases to prevent both localised flooding and the contamination of groundwater through contaminants 


mobilised by stormwater. Prior to construction, a review of geo-environmental investigations undertaken by 


Saudi Aramco will be undertaken and supplemented by further studies if required. If any contamination is 


identified an appropriate remediation strategy will be developed and implemented prior to the commencement 


of construction activities. Appropriate storm water management systems will be designed and implemented as 


part of both construction and operation, together with the implementation of Environmental Management Plans 


during both phases to control any impacts associated with stormwater appropriately.   


Adherence to appropriate management practices for waste water and storm water can mitigate the residual 


impacts to negligible levels. 


The residual operational impacts related to the Project site are considered to be of minor negative significance 


with the implementation of mitigation measures and are therefore considered acceptable. 


19.1.6 Terrestrial Ecology 


The status of the existing terrestrial ecology of the Project site has been assessed as part of this ESIA and the 


potential impacts associated with the Project identified. In order to determine the existing baseline conditions 
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present on site, a desktop review of existing information was undertaken. To complete the results of the 


desktop review, a site survey has been undertaken by WSP. 


The Project site was found to be heavily disturbed with no natural habitat of ecological value remaining. The 


Project site is therefore considered to be of a very low ecological value.  


As the construction and operational impacts are considered to be negligible, no mitigation measures need to 


be implemented. Residual impacts for both phases are also considered to be negligible.  


19.1.7 Socio-Economic 


An assessment of the potential social effects of the Project has been undertaken. The assessment has 


confirmed that there are no local communities within the surrounding area which would be sensitive to impacts 


and there will be no impacts to local communities in terms of noise, air quality or other impacts during the 


construction and operational phases. Therefore, it has not been necessary to undertake a programme of 


consultation with local communities. 


The key aspects highlighted relate to the health and safety and welfare of construction workers and the health 


and safety of operational staff. With the adoption of suitable control measures, including health and safety plans 


and in the case of construction workers measures to ensure their social wellbeing, it is predicted that the 


potential impacts will be reduced to acceptable levels. 


With the implementation of the proposed mitigation it is considered that health and safety risks for operational 


workers can be significantly reduced and therefore the residual impacts are predicted to be of minor negative 


to negligible negative significance. 


In terms of the nuisance to the Saudi Aramco Operational Staff, it is predicted that the residual effects 


associated with noise and dust during construction will remain of negligible significance and the residual 


effects associated with air quality during operation will be of minor negative significance.  


It is generally thought that the development of the HGP facility will have a positive impact on the local economy, 


particularly in terms of local job creation.  In addition, it will be the responsibility of the EPC contractor and 


Operating Company to develop comprehensive Environmental Management Plans specific to the construction 


and operational phases of the HGP facility, respectively.  


Due to the provision of additional employment opportunities during both construction and operation, the 


proposed facility is expected to represent a positive employment option which may draw prospective residents 


back to the region.   


Key economic benefits that are thought likely to be derived from the proposed facility include:  


■ The creation of temporary and permanent jobs during the construction and operational phases of the 


proposed development;  
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■ The potential for labour and procurement contracts to be let locally during the construction phase and the 


capital cost of the redevelopment; and, 


■ The potential for indirect increased local spending from the incoming workforce.  


19.1.8 Cultural, Heritage & Archaeology 


Given that the proposed site is located in an area allocated for industrial use, the site, although undeveloped, is 


heavily modified and there are no obvious surface artefacts or sites of potential cultural heritage significance. 


Furthermore, a desk-based assessment has determined that there are no known heritage sites within the local 


area. 


However, it is recommended that in accordance with IFC Performance Standard 8:  Cultural Heritage an 


‘archaeological watching brief’ is undertaken during the relevant stages of the development, such as during 


excavations and other site preparation works. 


Should any potential artefacts and/or resources be discovered at any time, now or in the future, it is beholden 


on all responsible parties to ensure that works are curtailed immediately and experts consulted. 


19.1.9 Landscape & Visual 


The proposed site of the facility is situated in an area of little visual amenity, and one which has already been 


degraded by the existence of the existing industrial facilities.  


As a result of the already impacted landscape and the low sensitivity of visual receptors the residual impacts 


resulting from both the construction and operation of the Project will be negligible. 


19.1.10 Traffic & Transport 


Due to the isolated nature of the Project site, a review of potential traffic impacts has been made and best 


practice mitigation measures presented. With a relatively low increase in traffic due to the construction and 


operation of the Project, combined with the existing capacity of Highway 75, the impacts of traffic and 


transportation are considered to be of negligible significance. 


19.1.11 Environmental Management Plans 


In order to ensure the effective control of impacts during the construction phase of the Project, this ESIA 


includes a Framework Construction Environmental Management Plan. This identifies all control measures 


which will reduce the significance of impacts resulting from construction activities identified within the ESIA. 


It is recommended that the EPC contractor develops a Project Environmental Health & Safety Plan or 


Construction Environmental Management Plan which incorporates all the mitigation measures set out within 


this ESIA in relation to construction, which are presented in full in Chapter 17 – Framework Construction 


Environmental Management Plan. The measures will need to be adopted by both the EPC contractor and 
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their sub-contractors. This will ensure that the actions identified within the ESIA will be integrated and 


implemented in full. 


A Framework Environmental Management Plan has also been included within this ESIA which includes all 


mitigation measures which have been identified to reduce significant impacts during the operational phase of 


the Project. It is recommended that all mitigation measures set out in full in Chapter 18 – Framework 


Operational Environmental Management Plan are integrated into a full Operational Environmental 


Management Plan or Environmental Management System by the Operating Company. This will ensure a 


mechanism for the implementation of all mitigation actions identified within the ESIA to reduce the significance 


of impacts during the operational phase to acceptable levels. It is also recommended that this includes 


monitoring measures for air emissions and noise emissions and the generation and management of wastes as 


a minimum. 


19.2 Monitoring Requirements 


In order to ensure that the Project does not result in exceedences of national or international standards or 


guidance, the ESIA has developed a comprehensive framework for environmental management and monitoring 


plans, covering both construction and operation, which includes the following: 


■ Continuous monitoring of NOx, CO, O2 and H2O shall be made from the stacks of each gas turbine. Any 


exceedences of limit values shall be alarmed. This would accurately determine pollutant concentrations in 


the emissions and provide an indication of any exceedences in emissions from the plant against PME and 


IFC air pollution standards; 


■ Regular noise monitoring will be undertaken throughout the construction phase to assess compliance with 


relevant noise standards; 


■ A full occupational noise survey will be undertaken in the interests of health and safety of site employees 


once the site becomes operational;  


■ Monitoring and audit of solid waste stream production, transport and disposal to ensure compliance with 


relevant waste regulations; and 


■ Sufficient testing in order to determine the presence of soil and/or groundwater contamination at the site.  


19.3 Concluding Statement 


The HGP will represent one of three proposed co-generation systems to be installed by Saudi Aramco, 


adjacent to the site boundary of existing Saudi Aramco gas processing facility, as part of this Project. The other 
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two sites, located at Saudi Aramco’s Abqaiq and Ras Tanura sites are the subject of separate ESIAs prepared 


by WSP.  


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity 


to supply Saudi Aramco for onsite oil and gas treatment facilities. The design of the plants would ensure 


efficient production of these commodities at the lowest price possible. The plants would all be powered by feed 


water and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence 


the co-generation aspect will give an overall better use of the fuel. In the event of excess electricity being 


generated, this would be fed into the Saudi Electricity Company (SEC) grid system. 


The HGP will be a co-generation plant with a steam and power capacity of 63 - 76 kg/s and 130 – 160 MW 


respectively. Enough space will be provided in the plant for the installation of two units including gas turbine 


(GT) and two heat recovery steam generators (HRSGs) along with necessary auxiliary equipment and services. 


The HGP site is situated in a remote area within the existing Saudi Aramco gas processing facility and is 


located in the Eastern Province of KSA approximately 65km south west of the city of Al Hofuf. The Project site 


area is approximately 93,000m
2
. 


The HGP will need to be designed, constructed and operated in accordance with the environmental and social 


requirements of the PME. It is expected that private finance will be sought from Ex-Im. Therefore, the Project 


will also be required to meet the stringent requirements of the Equator Principle Financial Institutions (EPFIs) 


and the International Finance Corporation (IFC). 


This report is primarily concerned with the identification and assessment of the environmental and social 


impacts associated with HGP. However, in addition, it also considers the cumulative impacts associated with 


Saudi Aramco facilities within the local area. 


The assessment of the potential impacts resulting from the construction and operational phases of this Project 


has identified that the Project will meet all KSA legal standards, Saudi Aramco Engineering Standards and the 


requirements of the IFC Performance Standards.  


Furthermore, any impacts can be further controlled through the implementation of appropriate management 


measures during both the construction and operational phases of the Project. 
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Limitations 


This report summarizes work performed to-date and presents the findings resulting from that 


work.  The modeling was performed for a proposed Independent Power Project (IPP) to be built 


at the Saudi Aramco Hawiyah Gas Plant (HGP).  Source and emissions information for the IPP 


was provided by Marubeni Europower Ltd.  Air quality modeling of two stacks associated with 


the IPP was conducted for the pollutants NO2, CO, PM2.5 and PM10 based on the data provided.  


Emissions and source characteristics from existing sources at the HGP site were available from 


other air quality modeling studies.  These existing sources were modeled as part of a cumulative 


impact assessment.  The studies on which the existing HGP source information was derived are 


believed to be accurate at the time of the studies, but the data may not reflect all existing or 


planned future sources at the facility or modifications at the facility since the time of the studies.  


The emissions data for the existing HGP sources will be provided to Saudi Aramco for review 


and approval upon request. 


 


Ambient monitoring data were used to determine ambient background concentrations to reflect 


the impact of distant sources or other sources not explicitly modeled.  Monitoring data at 


Hawiyah were not available so the most recent ambient monitoring data at Abqaiq for a three 


year period (2009-2011) were used to estimate regional NO2 and CO background concentrations.  


There was no background on nearby monitoring data available for PM10, and PM2.5, and therefore 


consideration of background concentrations was precluded in the cumulative analysis for these 


two pollutants. 


 


The findings presented herein are made to a reasonable degree of scientific certainty and based 


on the provided source specifications.  Exponent reserves the right to supplement this report and 


to expand or modify opinions based on review of additional material as it becomes available 


through any additional work or review of additional work performed by others. 
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1 Executive Summary 


Exponent has conducted an air quality modeling study to evaluate the impact of a new 


Independent Power Project (IPP) to be built at the Hawiyah Gas Plant (HGP).  The IPP will be a 


greenfield gas-fired power plant producing 130 MW and 550,000 pounds steam per hour.  The 


new cogeneration plant will be located inside the Hawiyah Gas Plant, in Saudi Arabia. 


The modeling analysis evaluated air quality impacts due to emissions of nitrogen oxides (NOx), 


carbon monoxide (CO), sulfur dioxide (SO2) and particulate matter (PM10 and PM2.5).  The IPP 


sources modeled are two stacks represented as point sources.  A cumulative air quality 


assessment has also been conducted of the area which includes modeling of existing HGP 


sources and an assessment of ambient background concentrations for assessment of compliance 


with Saudi Arabian ambient air quality standards of NOx, CO, PM10 and PM2.5.  A cumulative 


analysis of the SO2 impact was not warranted because the impact from the IPP sources was far 


below the Significant Impact Level (SIL) for SO2. 


The meteorological modeling approach consisted of simulating the meteorological conditions 


over the region for five years (2007 to 2011) with the NCAR/Penn State Fifth-Generation 


Mesoscale Model (MM5) at 4 km resolution and the CALMET diagnostic meteorological model 


to produce fine-scale three-dimensional (3-D) meteorological fields at 1 km resolution.  


Consistent with the Saudi Aramco Engineering Procedures (SAEP-340), Ambient Air Quality 


and Source Emissions Standards, the dispersion model used in the analysis was the U.S. EPA-


approved CALPUFF dispersion model. 


The air quality modeling analysis has been conducted for the IPP at the HGP site, making use of 


five years of high resolution meteorological fields (2007-2011) and existing HGP emissions.  


The cumulative modeling was conducted for NO2, CO, PM10 and PM2.5, and the predicted 


concentrations were compared with the PME ambient air quality standards.  Background 


concentrations of NO2 and CO based on monitoring data collected at the closest available 


AMMNET monitoring site were considered in the cumulative analyses.  The cumulative results 


are presented in Table 1-1. 
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The SO2 impact of the proposed IPP cogeneration plant is very small compared to the PME 


ambient air standards. The impact of NO2, CO, PM10 and PM2.5 from the proposed IPP 


cogeneration plant combined with that of the modeled sources at the Hawiyah Gas Plant and the 


ambient background of NO2 and CO measured at the Abqaiq monitor (when the winds were not 


blowing from the Abqaiq plant to the monitor), is much smaller than the PME standards.  


The conclusion of the analysis is that the introduction of the new IPP facility as planned will be 


in compliance with the ambient air quality standards.  


Table 1-1 Cumulative summary results (IPP sources, existing HGP sources and monitoring 
background)  


Species 
Time 


Period 


Ambient 
Standard 
(µg/m3) 


Rank 
Worst Case 
Year (IPP + 


HGP sources) 


Monitoring 
Background3 


Worst Case Year  
IPP + HGP + 
Background 


NO2 
(µg/m3) 


1hr 6601 H3H1 108.8 118.2 227.0 


Annual 100 N/A 3.69 22.5 26.19 


CO 
(µg/m3) 


1hr 40,000 H1H 254.7 1,866.7 2,121.4 


8hr 10,000 H1H 47.3 1,268.2 1,315.5 


PM10 
(µg/m3) 


24hr 3401 H1H1 2.16 N/A N/A 
Annual 80 N/A 0.30 N/A N/A 


PM2.5 
(µg/m3) 


24hr 351 H1H1 2.16 N/A N/A 
Annual 15 N/A 0.30 N/A N/A 


 
1 The PME 1-hour NO2 standard allows two exceedances of the 660 µg/m3 threshold per 30-day period.  The third highest (H3H) 


predicted ranked concentration over the entire year is presented above as a conservative estimate of compliance. 


2
 Although the PME 24-hour PM10 and PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the 


overall highest predicted values (H1H) are presented above for conservatism.  However, the predicted PM concentrations do not 


include a monitored background contribution due a lack of suitable PM monitoring data.  The PME standards exclude days when 


abnormal natural dust causes the 24-hour concentrations to exceed 340 µg/m3 and 35 µg/m3 for PM10 and PM2.5, respectively in 


evaluating whether there is a violation of the PM standards. 
3 Regional background concentrations are derived from three years of data from the Abqaiq AMMNET monitoring site.  
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2 Introduction 


Exponent has retained by Marubeni Europower Ltd. to conduct an air quality modeling study to 


evaluate the impact of a new Independent Power Project (IPP) to be built at the Hawiyah Gas 


Plant (HGP).  The IPP will be a greenfield gas-fired power plant producing 130 MW and 


550,000 pounds steam per hour.  The new cogeneration plant will be located inside the Hawiyah 


Gas Plant, in Saudi Arabia.  Figure 2-1 shows a satellite picture of the surrounding area. 


The purpose of the modeling analysis was to assess the changes in air quality impacts due to 


emissions of nitrogen oxides (NOx), sulfur dioxide (SO2), carbon monoxide (CO) and particulate 


matter (PM10, PM2.5) from the IPP and to determine compliance with Saudi Arabian ambient air 


quality standards.  The IPP sources modeled includes two stacks modeled as point sources.  A 


cumulative air quality assessment has also been conducted of the area which includes modeling 


of existing HGP sources and an assessment of ambient background concentrations for 


assessment of compliance with the relevant air quality standards. 


The meteorological modeling approach consisted of simulating the meteorological conditions 


over the region for five years (2007 to 2011) with the NCAR Fifth-Generation Penn State/NCAR 


Mesoscale Model (MM5) (Grell et al., 1995; Dudhia et al, 2000) at 4 km resolution and the 


CALMET diagnostic meteorological model (Scire et al., 2000a) to produce fine-scale three-


dimensional (3-D) meteorological fields at 1 km resolution.  The CALMET meteorological fields 


then drove the dispersion model CALPUFF (Scire et al., 2000b), which produced hourly ground 


concentrations of NOx, PM10, and PM2.5.  Source emissions have been developed in consultation 


with Marubeni Europower Ltd. and represent our best understanding of emission levels that will 


be achieved. 


NO2, CO, PM2.5 and PM10 concentrations resulting from the cumulative impact modeling of the 


other sources within the Hawiyah Gas Plant site were added to the concentrations resulting from 


the new Aramco cogeneration plant.  Regional background concentrations representing the 


impact from distant sources and other sources not explicitly modeled were added to the modeled 


impacts to obtain an estimate of the total ambient concentrations impacts for comparison with the 
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ambient air quality standards set by the Saudi Arabian Presidency of Meteorology and the 


Environment (PME).  The PME standards are summarized in Table 2-1.  Due to the fact that 


monitoring data from Hawiyah was not available for this study, the closest AMMNET site at 


Abqaiq was used to estimate the background concentrations of NO2 and CO.    


 


 


 


Figure 2-1. Satellite picture of the Aramco cogeneration plant within Hawiyah Gas Plant site 
(Bing-Wikimapia background). 
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Table 2-1 PME ambient air quality standards1 


POLLUTANT 
TIME 


PERIOD(a) 


PME AMBIENT AIR QUALITY LIMITS 


MAX. CONC. 


µg/m3 (ppm)(b) 


ALLOWABLE 


EXCEEDANCES(c) 


Nitrogen 
Dioxide (NO2) 


1 hour 


1 year 


660 (0.35) 


100 (0.05) 


2 per 30 days 


none 


Carbon 
Monoxyde (CO) 


1 hour 


8 hours 


40,000 (32) 


10,000 (8.1) 


none 


none 


Inhalable 
Particulate 


Matter PM10 (d-e) 


24 hours 


1 year 


340 


80 


24 per year(d) 


none 


Inhalable 
Particulate 


Matter PM2.5 (e-f) 


24 hours 


1 year 


35 


15 


24 per year(f) 


none 


Sulfur Dioxide 
(SO2) 


730 1 hour 2 per year 


365 24 hours 1 per year 


80 Annual none 


(a) Readings are averaged over the period indicated. 
(b) Maximum ground-level concentration (GLC) value corrected to STP (standard temperature and pressure 


conditions of 25 °C (298 °K) and 760 mm Hg). 


(c) Indicates the number of times a GLC may be in excess of the GLC limit value without registering as a 
violation of the standard.  Allowable exceedances are counted over a calendar month or year as appropriate 
using the Gregorian calendar. 


(d) The average 90th percentile 24 hour concentration must not exceed 340 µg/m3 


(e) Exceedances of this pollutant as a result of natural causes such as sand storms are not considered violations of 
the standard 


(f) The average 90th percentile 24 hour concentration must not exceed 35 µg/m3  


                                                 


1 Ambient Air Quality Standard (PME, 2012), effective as 01/05/1433H (24/03/2012G). 
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3 Sources and Emissions 


3.1 Independent Power Plant Emissions 


The IPP will be fueled by natural gas.  Emissions will be vented through two 30-meter stacks. 


Pollutants emitted include NOx, CO, and particulate matter (PM).  Client-provided emissions for 


PM10 are conservatively assumed to be PM2.5 for modeling purposes.  Figure 3-1 shows the 


planned locations of the two stacks. 


Characteristics of the two sources and their emissions are provided in Table 3-1.  Information to 


compile the characteristics of the stacks were gathered from “Attachment 11 – Plot Plan 


(HGP).pdf” for the location, from “Air Quality SECL Reply to Aramco 3 cogen Request for 


Information (dated 03 April 2013).docx” for stack height and diameter.  The exhaust temperature 


was calculated based on heat flow diagrams “Attachment – Heat Flow Diagram (HGP).pdf”.  


The exit velocity was provided on an email received May 29, 2013.  SO2 emission rates from the 


gas-fired units are small, NOx and CO emission rates are based on F-factor calculated per EPA 


Method 19 (ppmvd and O% were provided in the document: “Attachment – SECL Emissions 


Data Sheet (dated 27 May 2013).xlsx”.  PM10 and PM2.5 emission rates are calculated based on 


the fuel firing rate using the total PM emission factor from AP-42 Table 3.1-2a (dated 04/2000).  


Details of the emissions calculation are provided in Appendix A. 


The SO2 emissions are close to zero.  The small Hawiyah IPP emissions of SO2 were modeled 


but because these results show maximum impacts below the U.S. EPA Significant Impact Levels 


(SILs) for SO2, a cumulative SO2 was not deemed to be unnecessary for this study (see Section 


6).  The U.S. EPA uses facility impacts above the SILs as the threshold of significance to define 


when cumulative modeling for a pollutant is necessary. 
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Figure 3-1 Hawiyah Gas Plant existing sources (red crosses) and the two stacks of the new 
IPP co-generation facility (yellow disks) on a Google Earth map image. 
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3.2 Existing Hawiyah Gas Plant Sources for Cumulative 
Assessment 


Existing Hawiyah Gas Plant sources were gathered from existing air quality modeling 


assessments conducted in 2003 and 2006.  Changes or new sources since the previous studies 


may not be reflected in the current inventory.  Source data was not available for the Hawiyah 


NGL Recovery Plant. However, conservative regional ambient Level 1 background 


concentrations were used to reflect the impact of sources not explicitly modeled (see Section 


5.3).  The detailed source characteristics and emissions modeling for the existing HGP will be 


provided to Saudi Aramco for review and approval upon request.   


 


3.3 Building Downwash Analysis 


Short stacks that are relatively close to buildings or other structures may be affected by building 


downwash effects.  The buildings affect the air flow and increase atmospheric turbulence in the 


vicinity of the structures.  This may affect dispersion and plume rise of emissions emitted near 


the buildings. 


The building downwash analysis was produced using the U.S. Environmental Protection 


Agency’s Building Profile Input Program (BPIPPRM, version 04274).  The program 


incorporates Good Engineering Practice (GEP) guidance and building downwash guidance to 


produce the building heights and projected building widths that affect the dispersion of pollutants 


from the source in question.  For stacks less than GEP height near a building, the wake of the 


building has a direct effect on the dispersion of a pollutant. 


For every wind direction, this area of influence extends five times L (5L) directly downwind 


from the trailing edge of the structure, where L is the lesser of the height of the building’s height 


or the specific direction of the projected building’s width.  The area of influence extends 0.5L in 


the crosswind direction and 2L in the upwind direction.  A building’s wake effect height is 


determined by adding 1.5L to the building’s height.  The building with the largest wake effect 


height, whose area of influence encompasses a stack, is the dominant influential building for that 







 


9 
1302718.003-A0T0-0613-R022 


stack.  Wakes from two structures that are closer than the greater of either structure’s L are 


considered “sufficiently close” to one another that their wakes effectively act as one.  If the 


projected widths of the structures do not overlap, then the structures are combined and the gap 


between the two structures is treated as if the gap had been filled with a structure equal in height 


to the lower structure. 


A complete building downwash analysis was conducted to develop wind-direction-specific 


effective building dimensions for use in the modeling analysis. 
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Table 3-1 Characteristics and emissions of the new two IPP sources 


 Description 
UTME-39 
WGS-84 


UTMN-39 
WGS-84 


Base 
Elev 


Stack 
Height 


Stack 
Diameter 


Exhaust 
Velocity 


Exhaust 
Temp PM10 NOx CO SO2 


  km km m m m m/s K g/sec g/sec g/sec g/sec 


COGEN1 New Co-gen stack 333.516 2745.192 222 30 3.4 19.40 510.32 0.682 9.5163 3.47551 0.0739 


COGEN2 New Co-gen stack 333.564 2745.175 222 30 3.4 19.40 510.32 0.682 9.5163 3.47551 0.0739 
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4 Meteorological Modeling 


Observational data from the Saudi Aramco Air Quality and Meteorological Monitoring Network 


(AMMNET) were not available near the Hawiyah Gas Plant and the approach in this study was 


therefore to use two numerical weather models, a weather prediction model, MM5, and a 


diagnostic meteorological model, CALMET, to provide meteorological input to the air 


dispersion modeling.  MM5 implementation for the area to be modeled is described in Section 


4.1 and the CALMET model in Section 4.2. 


4.1 MM5 


The Fifth Generation Penn State/NCAR Mesoscale Model Version 3, known as MM5 (Dudhia et 


al, 2000), was run for five years, from 2007 to 2011, over a set of nested domains of increasing 


spatial resolution 36 km, 12 km and 4 km.  Domain 3 at 4-km resolution provided high-density 


three-dimensional meteorological data for input into the CALMET model.  Figure 4-1 displays 


Domain 2 at 12-km resolution and Domain 3 at 4-km resolution. 


Terrain elevations and land-use categories needed by the MM5 model were taken from USGS 


data sets archived at NCAR.  For the coarse domain, 5-minute (9 km resolution) global terrain 


and land use data sets were used; 2-minute (4 km resolution) data were used for other domains.  


The land surface properties of desert in MM5 were mainly deduced from the desert areas in the 


southwestern United States.  The roughness length of 10 cm is too large for the barren areas in 


the vicinity of Abqaiq.  Warner and Sheu (2000) found that the better value is 1 cm for vegetated 


desert and 0.5 cm for desert areas without vegetation.  These values were used in the application. 


The MM5 model was run in the non-hydrostatic mode using the upper radiative boundary 


condition.  The Dudhia simple ice explicit moisture scheme (Dudhia, 1989) was used in the 


simulation.  Compared with the Goddard moisture scheme or the mixing phase moisture scheme, 


this scheme is computationally efficient and can still produce wind and precipitation fields 


without obvious differences.  The Grell cumulus parameterization scheme (Grell et. al., 1994) 


was used to account for subgrid scale moist convection.  The MRF boundary scheme (Hong and 







 


12 
1302718.003-A0T0-0613-R022 


Pan, 1996) was used for planetary boundary layer (PBL) parameterization.  This scheme was 


implemented in the NCEP MRF model.  It is efficient and suitable for high-resolution PBL.  This 


scheme can also output the wind at 10m and the relative humidity and temperature at 2m. These 


variables are useful for CALMET.   


The cloud-radiation scheme from Dudhia (1989) was used for atmospheric heating and cooling.  


This scheme calculates the upward and downward flux of longwave radiation and the downward 


flux of shortwave radiation. It can account for radiative fluxes between clouds and clear air. 


 


Figure 4-1. MM5 nested domains. Domain 3 meteorological fields at 4 km resolution were 
used as input into CALMET. 
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Multiple-layer soil temperatures were computed using the NOAH land surface model (National 


Centers for Environmental Prediction, Oregon State University, Air Force, and Hydrologic 


Research Laboratory).  Additional geographical data, such as soil types, vegetation fraction, and 


annual deep soil temperatures were needed for the land surface model; and these data were 


obtained from NCAR.  Vertically resolved soil temperature profiles allow rapid response to 


surface temperature changes. 


One-way nesting was used in the MM5 simulation.  This manner of nesting enables the addition 


of new domains later without re-running all higher domains.  For MM5 applications used for 


historical simulations, analyses data is used as boundary and initial conditions for the entire 


simulation period.  This nesting can reduce the drift of modeled features from their analytical 


states in coarse domains. 


MM5 was initialized using the 1o x 1o Final Analysis (FNL) data from NCEP at NCAR, which is 


an improvement on the NCEP 2.5-degree by 2.5-degree data set.  The FNL data were archived at 


NCAR with temporal resolution of six hours at 26 standard pressure levels: The surface, 1000, 


975, 950, 925, 900, 850, 800, 750, 700, 650, 600, 550, 500, 450, 400, 350, 300, 250, 200, 150, 


100, 70, 50, 30, 20, and 10 hPa.  The data include two-dimensional variables of snow cover, sea 


surface temperature (SST), sea level pressure, and three-dimensional variables of temperature, 


geopotential height, U and V components, and relative humidity. 


The spatial resolution of SST is 1o x 1o in the FNL data, which is reasonable for open oceans but 


too coarse for the Red Sea and the Persian Gulf.  Therefore a better SST data set, the daily 4 km 


AVHHR Pathfinder V5 SST, was used in simulation.  NOAA/NASA AVHRR Oceans 


Pathfinder sea surface temperature data were derived from the 5-channel Advanced Very High 


Resolution Radiometers (AVHRR) on board the NOAA -7, -9, -11, -14, -16 and -17 polar 


orbiting satellites.  Daily ascending pass (daytime) and descending pass (nighttime) were 


combined to form daily SSTs.  If no observation could be found at a grid point, the nearest 


observation within a time window of 3-days was used to replace the missing value.  If no 


observation could be found in the window, the weekly SST from the same data set, and then the 


SST from a neighboring grid within one-grid range, was used as a replacement.  The SST from 


FNL data set was the final replacement for any remaining missing values in the AVHHR SSTs. 
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MM5 was run in two-day periods with an additional six hours for spin-up time.  The initial FNL 


data are model output and therefore already are in a dynamically consistent state.  The spin-up 


time of six hours is enough to let the MM5 reach a dynamical balance within its domains.  Four 


dimensional data assimilation (FDDA) analysis was applied for Domain 1 to impose a constraint 


on time-integrations in MM5.  FDDA analysis nudges the MM5 simulation to the FNL analysis 


at every step of time-integration.  The purpose of two-day simulation length was to reduce the 


divergence between forecasts and analyses. 


4.2 CALMET 


4.2.1 CALMET Modeling Setup 


CALMET is a diagnostic meteorological model that produces 3-D wind fields based on 


parameterized treatments of terrain effects such as slope flows, terrain blocking effects, and 


kinematic effects.  It uses available sources of meteorological and geophysical information to 


produce a spatially varying wind field that is consistent with the local terrain and land use 


features, as well as atmospheric stability conditions and mixing height values necessary for the 


dispersion modeling. 


The CALMET-CALPUFF modeling domain extends about 50 km beyond the Hawiyah Gas 


Plant industrial area in all directions and covers a 101 km by 101 km area.  Figure 4-2 displays a 


satellite picture of the area, the outlines of the CALMET-CALPUFF modeling domain and the 


HGP industrial boundary.  


The CALMET domain is centered on the new cogeneration project for the GHP site and consists 


of 101 x 101 grid cells with a UTM map projection (Zone 39, WGS-84 datum).  The horizontal 


the grid spacing is 1 km.  The lower left corner of the domain is located at UTM coordinates 


283.0 km East, 2695.0 km North.  In the vertical, a stretched grid with fine resolution in the 


lower layers to resolve the mixed layer and somewhat coarser resolution aloft is used.  Eleven 


vertical levels are centered at 10, 30, 60, 120, 240, 480, 820, 1250, 1850 and 2600 meters above 


the ground.  The cell face heights corresponding to these grid points are 0, 20, 40, 80, 160, 320, 


640, 1000, 1500, 2200, 3000 meters. 
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Figure 4-2 Satellite picture of the Hawiyah Gas Plant showing the location of the new 
Aramco cogeneration plant and CALPUFF domain boundary (Google Earth 
background). 


 


Figure 4-3 shows the CALMET predicted annual surface wind rose for 2011 at the CALMET 


gridpoint nearest to the COGEN-1 location.  Figure 4-4 shows the CALMET annual wind roses 


from 2007 to 2010 at the same location.  There is very little inter-annual variation, with 


consistent northerly winds throughout the year.   
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There is also a slight diurnal variation, as evidenced by Figure 4-5 which shows the 2011 wind 


roses for four periods throughout the day (Hours 01-06, 07-12, 13-18, 19-24) and highlights a 


clockwise variation with weak NW winds in the early morning, stronger N winds during the day, 


and a weak NE  component in the evening. 


 


Figure 4-3 Annual CALMET surface wind rose at the Hawiyah Gas Station for 2011. 
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Figure 4-3 Annual CALMET surface wind roses at the Hawiyah Gas Station from 2007 to 
2010. 







 


18 
1302718.003-A0T0-0613-R022 


 


Figure 4-4 CALMET wind roses at the Hawiyah Gas Station by time of the day for the year 
2011: Hours 01-06 (upper left), 07-12 (upper right), 13-18 (lower left), 19-24 
(lower right). 
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CALMET was run in no-observation mode, with 4 km MM5 data providing the initial guess 


fields for winds, temperature, cloud cover, moisture variables, and sea surface temperature  


Mixing heights and micrometeorological variables important for dispersion were computed by 


CALMET.  Convective boundary layers were allowed to develop both inland and offshore, and 


were parameterized with the Maul-Carson approach. Fine resolution terrain effects (slope flow 


and blocking) were parameterized in CALMET with its diagnostic wind adjustment algorithms. 


4.2.2 Terrain and Land Use 


The meteorological models require information about the local topography and land use for the 


computation of terrain-driver effects, coastal circulation, and micrometeorological variables 


(such as albedo, mixing height, dispersion coefficient, etc.)  


An elevation dataset at the modeling grid resolution of 1 km was created based on the USGS 


SRTM3 data at 90m resolution.  Land use information from the USGS Global Land Use dataset 


was also processed at 1 km resolution.   Figure 4-6 displays a relief topography map at 1 km 


resolution over the CALMET-CALPUFF modeling domain and Figure 4-7 shows the dominant 


land use over the area and the elevation contours. 
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Figure 4-5 Topography map of the CALPUFF domain at 1 km resolution.  The Hawiyah Gas 
Plant boundary is highlighted in red and the two COGEN stacks are indicated by 
blue dots.  The vertical scale of terrain is exaggerated to allow details to be seen. 
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Figure 4-6 Dominant land use category over the CALPUFF domain at 1 km resolution.  
Brown indicates barren land (desert) and green indicates vegetation (range).  
Terrain elevation contours are overlaid (10m contour interval). The Hawiyah Gas 
Plant boundary and the IPP cogeneration plant two stacks are highlighted in red 
and blue respectively. 
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5 CALPUFF Air Dispersion Modeling 


5.1 CALPUFF 


CALPUFF is a non-steady-state puff dispersion model recognized as a regulatory Guideline 


Model by the U.S. Environmental Protection Agency (U.S. EPA).  It accounts for spatial changes 


in the meteorological fields, variability in surface conditions (elevation, surface roughness, 


vegetation type, etc.), and terrain influences on plume interaction with the surface.  It can also 


take into account chemical transformation, wet removal due to precipitation, and dry deposition, 


although wet deposition is not considered in this study to the low precipitation in Saudi Arabia. 


CALPUFF is recommended by the Saudi Aramco Engineering Procedure (SAES-340), Air 


Dispersion Modeling and Emission Inventory.  CALPUFF is recommended for near-field 


situations involving complex flows, such as spatial changes in meteorological fields due to 


factors such as the presence of complex terrain or coastal situations affected by the influence of 


water bodies, urbanization, plume fumigation (coastal fumigation or inversion break-up 


conditions), light wind speed or calm wind impacts, or other factors for which a steady-state 


straight-line modeling approach is not appropriate (U.S. Federal Register, April 15, 2003). 


CALPUFF is recommended for regulatory Class I impact assessments in the United States by the 


Federal Land Managers Workgroup (FLAG, 2010) and the Interagency Workgroup on Air 


Quality Modeling (IWAQM, 1998).  CALPUFF is also recommended by many different 


regulatory agencies throughout the world. 


5.2 Modeling Options 


CALPUFF modeling was performed using five years of CALMET data.  The CALPUFF 


computational grid used is the same as the CALMET computational grid.  


The following species were modeled: NO2, CO, PM10 and PM2.5. Additionally, the IPP 


cogeneration SO2 impacts were computed and compared to a Significant Impact Levels (SILs). 


The SILs used were based on the U.S. EPA values (i.e., SIL ~few percent of the NAAQS 


standard).  Exceeding the SILs for the facility impact would triggered a cumulative SO2 impact 
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analysis but the IPP SO2 emissions are so small it is not the case and a cumulative SO2 


assessment was therefore not performed. 


Owing to the lack of size speciation information, PM2.5 was not modeled explicitly but the PM10 


concentrations were compared with the PM2.5 standards (conservative approach as PM2.5 is only a 


fraction of PM10).  The air quality standards specify limits based on concentrations of NO2, 


whereas emissions modeled in CALPUFF are based on concentrations of NOx.  Post-processing 


the CALPUFF using the CALPOST program allows for conversion of NOx to NO2.  Conversion 


rates are based on the Ambient Ratio Method (ARM) which uses empirically-derived NO2/NOx 


data.  Data tables of NO2/NOx ratios have been developed based on a collection of representative 


monitoring data including more than 3 million data points in the USA, Europe and Saudi Arabia 


(Scire and Borissova, 2011).  The NO2/NOx ratios used in this project are summarized in Table 


5-1.  The short-term ratios are applied to the 1-hour NOx concentrations to predict 1-hour NO2 


values and the long term ratios are applied to the annual NOx concentrations. 


CALPUFF was run for each group of source types which allows for detailed source 


apportionment computation as well as potential post-processing adjustment of the emission rates 


if required. Chemistry and dry deposition options were selected.  MESOPUFF-II chemical 


scheme allows for SO2 and NOx transformation to SO4 and NO3, HNO3, respectively. 


Hourly ozone measured at the nearest available AMMNET station (i.e., in Abqaiq) was used as 


input into CALPUFF.  Ozone is used in CALPUFF as a surrogate for OH in the chemistry 


calculations. 


The CALPUFF simulations were conducted using the following model options: 


- Gaussian near-field distribution; 


- Transitional plume rise; 


- Stack tip downwash; 


- Turbulence-based dispersion coefficients (MDISP=2); 


- Transition of σy to time-dependent (Heffter) growth rate; 
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- Partial plume path adjustment for terrain (MCTADJ=3); and 


- Chemistry and dry deposition turned on (MCHEM=MDRY=1, MWET=0). 


Four grids of discrete receptors of increasing resolution cover the CALPUFF domain: an outer 


grid at 1 km resolution, two intermediate grids at 500m and 250m resolution, and an inner grid in 


the vicinity of the industrial complex at 100m resolution. Additionally, receptors were placed 


along the fenceline with 50m spacing.  Figure 5-1 shows the locations of all 10,609 receptors. 


Note that the CALMET-CALPUFF domain extends further than the outer receptor grid to allow 


for puff recirculation in and out of the area of interest. 
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Table 5-1 NO2 to NOx ratios as a function of NOx Concentration 


NOx Concentration (ppb) 
Short Term 


NO2/NOx Ratio 
Long Term 


NO2/NOx Ratio 


5.0 0.9938 0.8130 


15.0 0.9922 0.8130 


30.0 0.9844 0.7306 


50.0 0.9094 0.6250 


70.0 0.7477 0.5400 


90.0 0.6085 0.4700 


112.5 0.4976 0.4000 


137.5 0.4173 0.3500 


162.5 0.3543 0.3100 


187.5 0.3056 0.2800 


212.5 0.2684 0.2500 


237.5 0.2404 0.2300 


262.5 0.2194 0.2194 


287.5 0.2035 0.2035 


312.5 0.1912 0.1912 


337.5 0.1813 0.1813 


362.5 0.1726 0.1726 


387.5 0.1645 0.1645 


425.0 0.1527 0.1527 


475.0 0.1506 0.1506 


550.0 0.1474 0.1474 


650.0 0.1432 0.1432 


750.0 0.1390 0.1390 


875.0 0.1337 0.1337 
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Figure 5-1 Receptor locations: discrete receptors on the outer, 2 intermediate, and inner 
grids have a spacing of 1 km, 500m, 250m, and 100m respectively. Distance 
between receptors on the plant fenceline is 50m. The two stacks at the new 
cogeneration plant are indicated by blue dots. 
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5.3 Monitoring Data 


5.3.1 Background Concentrations 


Conservative (Level 1) regional background concentrations of NO2 and CO were estimated from 


data collected at the Abqaiq AMMNET monitor.  Hawiyah AMMNET data was not available for 


use in this study.  Hourly ambient concentration measurements for NO2 and CO from the Abqaiq 


station for year 2009 through year 2011 were used to represent the impacts of distant background 


sources or other sources that were not explicitly modeled.  Abqaiq is located approximately 130 


km to the NE of Hawiyah.   


Level 1 background defined by the U.S. EPA is the most conservative estimate of background 


concentrations.  It is based on the highest measured concentrations each year averaged over a 


recent three-year period, consistent with the form of the ambient air quality standard.  In this 


study, Level 1 background concentrations were determined for 1-hour and annual NO2 and 1-


hour and 8-hour CO using data.  The Level 1 background concentrations are shown in Table 5-2.  


The monitoring background values are added to the results of the modeling to evaluate the 


cumulative NO2 and CO impacts, which are then compared to the ambient air quality standards.  


Ambient monitoring data for PM10 and PM2.5 were not available in the Hawiyah area, so 


background concentrations for PM could not be determined.   


 
Table 5-2 Level 1 ambient background concentrations used for HGP modeling 


Level 1 Ambient      
2009- 2011 


CO 1-HR 2 
(µg/m3) 


CO 8-HR 3 
(µg/m3) 


NO2 1-HR 4 
(µg/m3) 


NO2 ANNUAL5 
(µg/m3) 


Abqaiq AMMNET 1 1866.7 1268.2 118.2 22.5 


(1) Abqaiq AMMNET:  Excludes data when wind direction is between 305° to 35° or when wind direction is missing. 
(2) CO 1-HR:  Rank 1 value from each year averaged across three years (2009-2011). Units Conversion Factor: ppb to µg/m3 = 1.1428 
(3) CO 8-HR:  Rank 1 value from each year for averaging periods with ≥ 75% valid data averaged across three years. Units Conversion 


Factor: ppb to µg/m3 = 1.1428 
(4) NO2 1-HR:  Rank 1 and Rank 2 values excluded from each month with ≥ 75% valid data. Maximum remaining value for each year 


averaged across three years. Units Conversion Factor: ppb to µg/m3 = 1.8868. 
(5) NO2 ANNUAL:  Averaged over total number of valid hours. Units Conversion Factor: ppb to µg/m3 = 1.8868. 
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6 Modeling Results 


6.1 Impact Summary 


The results of the CALPUFF air quality modeling are summarized in this section. In Table 6-1, 


the predicted concentrations for each pollutant are compared with their respective air quality 


standards for each of the five years in the modeling period (2007-2011).  The values presented in 


Table 6-1 represent the modeled project concentrations of SO2, NO2, CO, PM10 and PM2.5 for the 


new IPP cogeneration plant alone and Table 6-2 summarized the results for the cumulative 


analysis of the two stacks of the cogeneration project, the existing HGP sources and the 


monitored background concentrations (where available) for NO2, CO, PM10 and PM2.5.  Ambient 


PM10 and PM2.5 background concentrations were not available for the HGP area. 


The SO2 impacts of the proposed IPP cogeneration plant are small compared to the PME ambient 


air standards (much less than 1% of the PME standards for all three averaging times).  The IPP 


SO2 impacts are also significantly below the U.S. EPA SO2 Significant Impact Levels (SILs) of 8 


μg/m3, 5 μg/m3 and 1 μg/m3 for 1-hour, 24-hour and annual averaging times, respectively, which 


indicates a cumulative impact of analysis for SO2 is not necessary.   


As indicated in Table 6-1, the maximum IPP project impacts of PM2.5 are below the U.S. EPA 


24-hour and annual PM2.5 SILs of 1.2 μg/m3 and 0.3 μg/m3, respectively.  The maximum project 


impacts of PM10 are below the 24-hour and annual SILs of 5 μg/m3 and 1 μg/m3, respectively. 


The impacts of NO2, CO, PM10 and PM2.5 from the proposed IPP cogeneration plant combined 


with those of the modeled sources at the HGP are presented in Table 6-2.  The regional ambient 


background concentrations of NO2 and CO measured at the Abqaiq monitor are included in the 


cumulative results in this table.  The impacts are all well below the PME ambient standards.   


The conclusion of the analysis is that the introduction of the new IPP facility as planned will not 


cause or contribute to exceedances of the PME ambient air quality standards. 


   .   
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Table 6-1 Concentrations results for the IPP cogeneration sources alone for the five years modeled (2007 to 2011).  The column 
labeled as Maximum is the maximum modeled concentrations over the 5 years.  HnH stands for highest nth highest 
concentration over the year.  


Species 
Time 


Period 


 


Ambient 
Standard1 


(µg/m3) 


Rank1 


 


2007 


(µg/m3) 


 


2008 


(µg/m3) 


 


2009 


(µg/m3) 


 


2010 


(µg/m3) 


 


2011 


(µg/m3) 


 


Maximum 


(µg/m3) 


NO2 
1hr 660 H3H 95.8 73.0 71.2 69.3 75.5 95.8 


Annual 100 N/A 0.88 0.84 0.72 0.98 0.88 0.98 


CO 
1hr 40,000 H1H 72.5 88.2 88.3 94.6 73.3 94.6 


8hr 10,000 H1H 12.8 13.6 12.7 12.3 11.7 13.6 


PM10 
24hr 340 H1H 0.87 1.0 0.89 0.82 0.79 1.0 


Annual 80 N/A 0.08 0.076 0.066 0.089 0.08 0.089 


PM2.5 
24hr 35 H1H 0.87 1.0 0.89 0.82 0.79 1.0 


Annual 15 N/A 0.08 0.076 0.066 0.089 0.08 0.089 


SO2 
1hr 730 H1H 1.54 1.87 1.88 2.00 1.55 2.0 


24hr 365 H1H 0.095 0.109 0.097 0.088 0.086 0.109 


Annual 80 N/A 0.009 0.008 0.007 0.010 0.009 0.010 
1 The ambient standards are provided in this table for reference purposes only.  The predicted concentrations represent only the impacts from the IPP sources alone, not the 


cumulative impacts.  See Table 1-1 for the rank defining the standards.  The rank above presents the rank of the predicted concentrations. 
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Table 6-2 Cumulative results of the IPP cogeneration sources, existing HGP background sources plus ambient background 
concentrations (measured at the Abqaiq monitor).  The column labeled as Maximum is the maximum modeled 
concentrations over the 5 years.  HnH stands for highest nth highest concentration over the year. 


Species 
Time 


Period 


 


Ambient 
Standard 
(µg/m3) 


Rank 


 


2007 


(µg/m3) 


 


2008 


(µg/m3) 


 


2009 


(µg/m3) 


 


2010 


(µg/m3) 


 


2011 


(µg/m3) 


 


Maximum 


(µg/m3) 


 


Background 


(µg/m3) 


 


Maximum + 
Background 


(µg/m3) 


NO2 
1hr 6601 H3H1 108.0 108.8 105.5 105.5 108.5 108.8 118.2 227.0 


Annual 100 N/A 3.42 3.49 2.85 3.10 3.69 3.69 22.5 26.19 


CO 
1hr 40,000 H1H 254.7 245.7 200.3 197.1 196.8 254.7 1866.7 2121.4 


8hr 10,000 H1H 41.4 47.3 46.8 42.8 46.5 47.3 1268.2 1315.5 


PM10 
24hr 3402 H1H2 1.91 1.91 2.16 1.77 1.97 2.16 N/A N/A 


Annual 80 N/A 0.27 0.30 0.23 0.26 0.29 0.30 N/A N/A 


PM2.5 
24hr 352 H1H2 1.9 1.91 2.16 1.77 1.97 2.16 N/A N/A 


Annual 15 N/A 0.27 0.30 0.23 0.26 0.29 0.30 N/A N/A 
1 The PME 1-hour NO2 standard allows two exceedances of the 660 µg/m3 threshold per 30-day period.  The third highest (H3H) predicted ranked concentration over the entire year is 


presented above as a conservative estimate of compliance. 


2
 Although the PME 24-hour PM10 and PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the overall highest predicted values (H1H) are 


presented above for conservatism in the comparison.  However, the predicted PM concentrations do not include a monitored background contribution due a lack of suitable PM 


monitoring data.  The PME standards exclude days when abnormal natural dust causes the 24-hour concentrations to exceed 340 µg/m3 and 35 µg/m3 for PM10 and PM2.5, respectively 


in evaluating whether there is a violation of the PM standards. 
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6.2 NO2 Impacts 


The NO2 concentration impacts from the two new IPP stacks are presented in Figures 6-1 and 6-


2 for the Rank 3 (H3H) 1-hour and annual average respectively.  The results for the worst-case 


year for each averaging time (2007 for highest 1-hour H3H NO2 concentration and 2010 for the 


highest annual average) are presented in the figures.  Appendix B contains a complete set of 


plots for every year. 


Figures 6-3 and 6-4 display NO2 concentrations for the cumulative runs (IPP + existing HGP 


sources + monitored background) for 1-hour average and annual average respectively.  The worst 


year are shown: 2008 for H3H 1-hour average and 2011 for the annual average.  The results 


indicate that the NO2 concentrations are in compliance with the 1-hour average and annual 


average PME NO2 air quality standards.. 
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Figure 6-1 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for the worst year modeled 
(2007)– Cogeneration plant alone. The COGEN stacks are indicated in purple. 
Locations of the peak H3H  concentrations for each year are noted with + signs. 
The overall H3H peak (over 5 year period) is indicated in red. 
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Figure 6-2 Annual average of NO2 concentrations (μg/m3) for the worst year modeled 
(2010)– Cogeneration plant alone. The COGEN stacks are indicated in purple. 
Locations of the H3H peak concentrations for each year are noted with + signs. 
The overall H3H peak (over 5 year period) is indicated in red. Locations of the 
peak concentrations for each year are noted with + signs. The overall peak (over 
5 year period) is indicated in red. 
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Figure 6-3 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for 2008 – Cumulative run (with 
ambient background). HGP sources are indicated in purple. Locations of the 
peak concentrations for each year are noted with + signs. The overall peak (over 
5 year period) is indicated in red. 
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Figure 6-4 Annual average of NO2 concentrations (μg/m3) 2011 – Cumulative run (with 
ambient background). HGP sources are indicated in purple. Locations of the 
peak concentrations for each year are noted with + signs. The overall peak (over 
5 year period) is indicated in red. 
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6.3 CO Impacts 


The 1-hour and 8-hour average CO concentration maps are presented in Figures 6-5 and 6-6 for 


the worst case years modeled for the IPP cogeneration project alone (2010 and 2008, 


respectively).  Figure 6-7 and 6-8 displayed the cumulative impacts (modeled CO concentrations 


for all HGP sources + background) for the worst case years of 2007 (1-hour) and 2008 (8-hour). 


Appendix B contains a complete set of plots for every year. 


The cumulative predicted impacts of CO (modeled plus background) are in compliance with the 


PME ambient air quality standards.   
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Figure 6-5 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for the worst year modeled 
(2010) – Cogeneration plant alone. The COGEN stacks are indicated in purple. 
Locations of the peak concentrations for each year are noted with + signs. The 
overall peak (over 5 year period) is indicated in red. 
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Figure 6-6 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for the worst year modeled 
(2008) – Cogeneration plant alone. The COGEN stacks are indicated in purple. 
Locations of the peak concentrations for each year are noted with + signs. The 
overall peak (over 5 year period) is indicated in red. 
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Figure 6-7 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for 2007 – Cumulative run (with 
ambient background).Modeled HGP sources are indicated in purple. Locations of 
the peak concentrations for each year are noted with + signs. The overall peak 
(over 5 year period) is indicated in red. 
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Figure 6-8 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for 2008 – Cumulative run (with 
ambient background).Modeled HGP sources are indicated in purple. Locations of 
the peak concentrations for each year are noted with + signs. The overall peak 
(over 5 year period) is indicated in red. 
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6.4 PM10, PM2.5 Impacts 


Maximum daily and annual average PM10 concentration maps for the IPP cogeneration project 


impacts alone are presented in Figures 6-9 and 6-10 for the worst year (2008 and 2010, 


respectively).  Modeled maximum daily and annual impacts of PM10 that include the IPP sources 


plus existing HGP sources are shown in Figure 6-11 and 6-12 for the worst-case years 2009 and 


2008 respectively.   Appendix B contains plots of all the modeled years.  Because the emissions 


of PM2.5 have been conservatively taken as equal to the PM10 emissions, the PM10 plots represent 


the PM2.5 impacts as well.   


Annual and 24-hour averaged modeled concentrations of PM10 are well below their respective 


PM10 ambient standards as well as the PM2.5 standards.  For PM10, the predicted impacts from the 


IPP plant and existing HGP sources are a small fraction of the standards (less than 1%) and for 


PM2.5 the predicted impacts are less than 3% of the standards.  However, because of the lack of 


PM10 and PM2.5 monitoring data in the vicinity of the HGP, monitored background 


concentrations of PM10 and PM2.5 could not be quantified.  The maximum predicted IPP impacts 


for both PM10 and PM2.5 are below the U.S. EPA SILs, indicating the project emissions will not 


cause or contribute to an exceedance of the PM standards. 
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Figure 6-9 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for the worst year 
modeled (2008)– Cogeneration plant alone. The COGEN stacks are indicated in 
purple. Locations of the peak concentrations for each year are noted with + 
signs. The overall peak (over 5 year period) is indicated in red. 
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Figure 6-10 Annual average of PM10 concentrations (μg/m3) for the worst year modeled 
(2010)– Cogeneration plant alone. The COGEN stacks are indicated in purple. 
Locations of the peak concentrations for each year are noted with + signs. The 
overall peak (over 5 year period) is indicated in red. 
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Figure 6-11 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) 2009– Cumulative run 
(ambient background not included). Modeled HGP sources are indicated in 
purple. Locations of the peak concentrations for each year are noted with + 
signs. The overall peak (over 5 year period) is indicated in red. 
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Figure 6-12 Annual average of PM10 concentrations (μg/m3) for 2008 – Cumulative run 
(ambient background not included).Modeled HGP sources are indicated in 
purple. Locations of the peak concentrations for each year are noted with + 
signs. The overall peak (over 5 year period) is indicated in red. 
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Table A-1 IPP sources characteristics and information to develop characteristics 


Unit 
Name UTME 1,2 UTMN 1,2 Base 


Elev 3 
Stack 


Height 4 
Stack 


Diameter 5 
Exit 


Temp 6 
Exit 


Temp 
Velocity 


7 HV 8 
Fuel 
Gas 


Usage 9 


Fuel 
Gas 


Density 
10 


Fuel Firing 
Rate 11 


Fuel 
Use 


 km km m m m F K m/s Btu/scf kpph lb/scf MMBtu/hr Mscf/hr 


              
HGP-1 333.554 2745.178 222 30 3.4 458.90 510.32 19.40 930.00 42.22 0.048 820.05 881.78 
HGP-2 333.602 2745.161 222 30 3.4 458.90 510.32 19.40 930.00 42.22 0.048 820.05 881.78 
(1) UTM coordinates are based on boundary specified in plot plans:  "Attachment 11 - PLOT PLAN (HGP).pdf",  
(2) Datum for coordinates provided in plot plans was confirmed by email on 5/23/2013 to be Ain Al' Abd.  Coordinates listed here are in the same datum. 
(3) Base Elevations are based on Google Earth elevations for the listed UTM coordinates. 
(4) Stack height based on "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx".  Conflict with HRSG plot plans resolved by email 


communication 5/23/2013 
(5) Stack diameter based on "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx" 
(6) Exhast Temperature based on heat flow diagrams ", "Attachment - Heat Flow Diagram (HGP).pdf",  
(7) Exit Velocity based on Email received on 5/29.  Exit velocities are without Duct Burners 
(8) Heating Value for fuel gas is based on expected value listed in "Annex 5 (Fuel Analysis) of Part IV of RFP.PDF" 
(9) Fuel Gas Usage is based on data in "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx" 
(10) Fuel gas Density is calculated based on provided molecular weight from "[Aramco Cogen] Guarantee Fuel Gas Composition(LHV46400).pdf" divided by 358.54 scf/lb-mole 
(11) Firing rate calculated based on  [lbFuel/hr]  / [lb/scf]  *[Btu/scf]  / 1e6 
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Table A-2 IPP sources emission rates and information for calculation 


Unit Name UTME 1,2 UTMN 1,2 SO2 3 NOx 4 PM10 5 CO 6 


 km km ppm H2S g/s ppmvd % O2 g/s g/s ppmvd % O2 g/s 


            
HGP -1 333.554 2745.178 4 0.0739 25 15 9.52 0.682 15 15 3.476 
HGP -2 333.602 2745.161 4 0.0739 25 15 9.52 0.682 15 15 3.476 


(1) UTM coordinates are based on boundary specified in plot plans: "Attachment 11 - PLOT PLAN (HGP).pdf". 
(2) Datum for coordinates provided in plot plans was confirmed by email on 5/23/2013 to be Ain Al' Abd.  Coordinates listed here are in the same datum. 
(3) SO2 emissions are assumed to be 4 ppm for HGP based on H2S contents provided in "Annex 5 (Fuel Analysis) of Part IV of RFP.PDF".  [4e-3 ft3 H2S/Mscf nat gas]*[32 lbs 


S/mole H2S]*[2 lbSO2/lb S]/{[0.7302 (atm ft3)/(lb mole R)]*[527 ºR]} = lb SO2/Mscf 
(4) NOx emission rates are based on F-factor calculations per EPA Method 19.  ppmvd and O% were from the document: "Attachment - SECL Emission Data Sheet (dated 27 May 


2013).xlsx".  [ppmvd] * [8710 dscf/106 Btu] * [20.9/(20.9-O2%)] * [0.0000001194 lb NO2/scf] * [Fuel Firing Rate MMBtu/hr] * [0.126 g/s / lb/hr] 
(5) PM10/PM2.5 emission rates are calculated based on Fuel Firing Rate using the total PM emission factor (6.6 x 10-3 lb/MMBtu) from AP-42 Table 3.1-2a (dated 04/2000).   
(6) CO emission rates are based on F-factor calculations per EPA Method 19. ppmvd and O% were from the document: "Attachment - SECL Emission Data Sheet (dated 27 May 


2013).xlsx".  [ppmvd] * [8710 dscf/106 Btu] * [20.9/(20.9-O2%)] * [0.000000072678 lb CO/scf] * [Fuel Firing Rate MMBtu/hr] * [0.126 g/s / lb/hr] 
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Appendix B 
 
Concentration Contour Plots 
for All Years and All 
Pollutants Modeled 
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Figure B-1 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-2 Annual average of NO2 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-3 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2007 – Cumulative 
run. 
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Figure B-4 Annual average of NO2 concentrations (μg/m3) for year 2007 – Cumulative run. 
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Figure B-5 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-6 Annual average of NO2 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-7 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2008 – Cumulative 
run. 
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Figure B-8 Annual average of NO2 concentrations (μg/m3) for year 2008 – Cumulative run. 
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Figure B-9 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure B-10 Annual average of NO2 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure B-11 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2009 – Cumulative 
run. 
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Figure B-12 Annual average of NO2 concentrations (μg/m3) for year 2009 – Cumulative run. 
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Figure B-13 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-14 Annual average of NO2 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-15 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2010 – Cumulative 
run. 
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Figure B-16 Annual average of NO2 concentrations (μg/m3) for year 2010 – Cumulative run. 
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Figure B-17 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-18 Annual average of NO2 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 







 


69 
1302718.003-A0T0-0613-R022 


 


Figure B-19 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2011 – Cumulative 
run. 
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Figure B-20 Annual average of NO2 concentrations (μg/m3) for year 2011 – Cumulative run. 
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Figure B-21 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-22 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-23 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2007 – Cumulative run. 
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Figure B-24 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2007 – Cumulative run. 
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Figure B-25 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-26 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-27 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2008 – Cumulative run. 
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Figure B-28 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2008 – Cumulative run. 
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Figure B-29 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure B-30 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure B-31 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2009 – Cumulative run. 
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Figure B-32 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2009 – Cumulative run. 
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Figure B-33 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-34 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-35 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2010 – Cumulative run. 
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Figure B-36 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2010 – Cumulative run. 
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Figure B-37 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-38 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-39 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2011 – Cumulative run. 
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Figure B-40 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2011 – Cumulative run. 
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Figure B-41 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2007 – 
Cogeneration plant alone. 
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Figure B-42 Annual average of PM10 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-43 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2007 – 
Cumulative run (ambient background not included). 
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Figure B-44 Annual average of PM10 concentrations (μg/m3) for year 2007 – Cumulative run 
(ambient background not included). 
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Figure B-45 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2008 – 
Cogeneration plant alone. 
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Figure B-46 Annual average of PM10 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-47 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2008 – 
Cumulative run (ambient background not included). 
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Figure B-48 Annual average of PM10 concentrations (μg/m3) for year 2008 – Cumulative run 
(ambient background not included). 
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Figure B-49 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2009 – 
Cogeneration plant alone. 
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Figure B-50 Annual average of PM10 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 







 


101 
1302718.003-A0T0-0613-R022 


 


Figure B-51 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2009 – 
Cumulative run (ambient background not included). 
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Figure B-52 Annual average of PM10 concentrations (μg/m3) for year 2009 – Cumulative run 
(ambient background not included). 
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Figure B-53 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2010 – 
Cogeneration plant alone. 







 


104 
1302718.003-A0T0-0613-R022 


 


Figure B-54 Annual average of PM10 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-55 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2010 – 
Cumulative run (ambient background not included). 
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Figure B-56 Annual average of PM10 concentrations (μg/m3) for year 2010 – Cumulative run 
(ambient background not included). 
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Figure B-57 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2011 – 
Cogeneration plant alone. 
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Figure B-58 Annual average of PM10 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-59 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2011 – 
Cumulative run (ambient background not included). 
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Figure B-60 Annual average of PM10 concentrations (μg/m3) for year 2011 – Cumulative run 
(ambient background not included). 
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Acronyms 


Acronym Definition 


ABQ Abqaiq co-generation plant 
CCCW Closed Circuit Cooling Water system  
CEMP Construction Environmental Management Plan 
CEMS Continuous Emissions Monitoring System 
CO Carbon Monoxide 
CO2 Carbon Dioxide 
COD Chemical Oxygen Demand 
dB Decibel 
DCS Distributed Control System 
EBRD European Bank for Reconstruction and Development 
ECD European Council Directives 
ECP Environmental Control Plans 
EHS Environment, Health And Safety 
EIA Environmental Impact Assessment 
EIA ToR Environmental Impact Assessment Terms of Reference  
EMSP Environmental Management System Procedures 
EPD Environmental Protection Department 
EPFIs Equator Principle Financial Institutions 
ESIA Environmental and Social Impact Assessment 
Ex-Im Export – Import Bank of the United States 
GDP Gross Domestic Product 
GE General Electric 
GER General Environmental Regulations 
GJ Gigajoules 
GT Gas Turbine 
HACCP Hazard Analysis Critical Control Point 
HDI Human Development Index         
HGP Hawiyah co-generation plant 
HRSG Heat Recovery Steam Generator 
HWC Saudi Aramco Hazardous Waste Code 
I&C Instrumentation & Control 
IFC The International Finance Corporation 
ISO International Standards Organization 
IUCN World Conservation Union 
KSA Kingdom of Saudi Arabia 
KW Kilo Watts  
m Meter 
MAW Ministry of Agriculture and Water 
MBPD Million Barrels per Day 
MBTU Million British Thermal Units 
MDB Multilateral Development Bank 
MSDS Material Safety Data Sheets 
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MW Mega Watts  
NFPA National Fire Protection Association 
NGL Natural Gas Liquids 
NOx Nitrogen oxides 
NO2 Nitrogen dioxide 
O2 Oxygen 
OECD Organization for Economic Cooperation and Development 
OEMP Operation Environmental Management Plan 
PCB Polychlorinated Biphenyl 
PCOD Project Commercial Operation Date 
PEA Preliminary Environmental Assessment 
PM Particulate Matter 
PME Presidency Of Meteorology and Environmental 
PMT Project Management Team 
PPE Personal Protective Equipment 
RBC US EPA’s Risk Based Concentrations 
RfP Request For Proposal 
RSC Reference Site Conditions 
RTR Ras Tanura co-generation plant 
SAEP Saudi Aramco Engineering Procedure 
SAES Saudi Aramco Engineering Standard 
SAPTCO Saudi Public Transport Co. 
SCT Supreme Commission for Tourism 
SCTA Commission for Tourism and Antiquities 
SEC Saudi Electricity Company                         
SGV UK’s Soil Guideline Values 
SO2 Sulphur Dioxide 
SOPs Standard Operating Procedures 
SS Suspended Solids 
TA Transport Assessment 
TEWAC Totally Enclosed Water Air Cooled 
TSD Treatment, Storage or Disposal 
UER Umm Er Radhuma 
U.S EPA United States Environmental Protection Agency 
USGS United States Geological Survey 
VOCs Volatile Organic Carbons 
WAC Waste Acceptance Criteria 
WB World Bank 
WHO World Health Organization 
WWF World Wildlife Fund 
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Executive Summary 
WSP Environment and Energy (WSP) were commissioned by Marubeni Corporation, on behalf of a 


Consortium comprising Marubeni Corporation, JGC Corporation and Aljomaih Holding Company to complete 


an Environment and Social Impact Assessment (ESIA) for the proposed Abqaiq co-generation plant (ABQ) 


within the Kingdom of Saudi Arabia (KSA). The development of this Project is in response to the objective of 


Saudi Aramco to double its current total power generation capacity within Saudi Arabia from 2 gigawatts to 4 


gigawatts by 2015. 


The Project will be a co-generation plant with a steam and power capacity of 145 – 168 kg/s and 320-395 MW 


respectively. Enough space will be provided in the plant for the installation of two units including gas turbine 


(GT) and two heat recovery steam generators (HRSGs) along with necessary auxiliary equipment and 


services. 


This report is primarily concerned with the identification and assessment of the social and environmental 


impacts associated with the ABQ. However, in addition, it considers the cumulative impacts associated with the 


existing Saudi Aramco gas processing plant which is currently in operation. Where significant social and 


environmental effects have been identified, appropriate mitigation measures have been developed for 


implementation during both the construction and operational phases.  


The key findings and conclusions of the ESIA are provided in the sections below: 


AIR QUALITY 


An assessment of the impact of the Project on local air quality during both construction and operation has been 


undertaken with regard to IFC Guidelines. Air dispersion modelling included two stacks cumulatively with 


existing Abqaiq sources. Due to a lack of PM monitored data in the Abqaiq area, background concentrations 


could not be considered. 


The Project is not predicted to give rise to any exceedances of the relevant KSA air quality standards around 


the Project site boundary. 


The proposed co-generation plant is in compliance with the PME ambient air quality standards for NO2 and CO 


including the impacts from existing Abqaiq background sources and monitoring background concentrations. 


For PM10, the peak predicted impacts from the plant and the existing ABQ sources are a small fraction of the 


standards (0.7% of the 24-hour standard; 0.11% of the annual standard). As Exponent1 states the ‘conclusion 


of the analysis is that the introduction of the new IPP facility as planned will be in compliance with the ambient 


air quality standards’. 


                                                   


1 Exponent Atmospheric Sciences (June 2013): Air Dispersion Modelling for an Independent Power Project at the Hawiyah Gas Plant, 


Saudi Arabia (p.2) 
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NOISE & VIBRATION 


An assessment of the potential noise and vibration effects of the Project during both construction and operation 


has been undertaken on the basis of noise levels measured at the project site and a noise modelling exercise.  


During both construction and operation, noise levels generated will comply with legal standards and will not 


result in any significant impacts given the nature of the locality of sensitive receptors within the local area.  


Therefore specific noise mitigation measures will not be required. Nevertheless, as part of best practise a 


series of measures have been developed for implementation during the construction phase to control noise. 


During the operational phase it is important that pre-commissioning testing is undertaken in accordance with 


Saudi Aramco requirements together with noise monitoring to ensure that operational worker noise exposure is 


not harmful to health. 


WASTE MANAGEMENT 


An assessment of waste management impacts has been undertaken which considers the waste management 


regime within Saudi Arabia and required by Saudi Aramco. 


Appropriate control measures for waste storage, handling and transport during the construction and operational 


phases have been provided following a consideration of waste management requirements and facilities in 


Saudi Arabia. 


Overall, it is considered that the Project would be able to limit pressures on the existing waste management 


infrastructure in the surrounding region and reduce the potential for contamination occurring by following good 


practices, which should be implemented through a site specific Construction and Operational Environmental 


Management Plan. 


SOILS, GROUNDWATER, GEOLOGY & CONTAMINATION 


An assessment has been undertaken which has utilised geotechnical information supplied by Saudi Aramco 


combined with a site walkover. 


The site walkover undertaken on June 12th 2013 has confirmed that there are no signs of soil contamination 


within the project site. However, recommendations are set out detailing that Saudi Aramco will undertake geo-


environmental investigations at the project site, with further investigations to be undertaken by the EPC 


Contractor if required. If any contamination is found to be present a remediation would need to be developed 


and implemented to ensure that the Project Site is cleared of any contamination prior to commencement of 


construction. 


During the construction and operational phases of the Project there is a potential for workers to come into 


contact with contaminated land and hazardous or semi-hazardous wastes, as well as the potential for leaks 


and spills to impact the wider environment. Control measures have been developed to minimise the potential 


for these negative environmental impacts.  
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WATER RESOURCES & WASTEWATER 


An assessment of water resources has been undertaken on the basis of information supplied by Marubeni, 


which has been placed within the context of the existing management regime.   


During construction and operation, the potential exists for impacts to occur to the soils and groundwater and 


site workers as a result of the generation of different streams of waste water from the Project. However, the 


construction and operational impacts that have been identified are those that, with good onsite and offsite 


environmental management practices, can be relatively easily avoided or mitigated.  


The majority of effluents would be discharged to Saudi Aramco for treatment within their existing facilities 


during both construction and operation. Some waste streams would however need to be removed by 


appropriately licensed contractors for disposal and treatment and licensed facilities. 


A storm water management system will need to be developed for both the construction and operational phases 


to ensure that storm water is appropriately managed and would not result in the mobilisation of contaminants to 


the wider environment.  


TERRESTRIAL ECOLOGY 


The existing terrestrial ecology of the Project Site has been assessed in addition to the potential impacts which 


may arise as a result of the Project.  


The Project site was found to be heavily disturbed with no natural habitat of ecological value remaining. As the 


Project site supports very low ecological value, comprising entirely of modified habitats the ecological impacts 


are predicted to be insignificant. Therefore, during construction and operation, no ecological mitigation 


measures will be required. 


SOCIO-ECONOMIC 


An assessment of the potential social effects of the Project has been undertaken. The assessment has 


highlighted that there will be no affected communities given the remoteness of the ABQ facility. Therefore, it 


has not been necessary to undertake a programme of consultation with local communities. 


The key aspects highlighted relate to the health and safety and welfare of construction workers and the health 


and safety of operational staff. With the adoption of suitable control measures, including health and safety 


plans and in the case of construction workers measures to ensure their social wellbeing, it is predicted that the 


potential impacts will be reduced to acceptable levels. 


No significant impacts relating to air quality in relation to human health were identified by the assessment. 


It is generally thought that the development of the ABQ will have a positive impact on the local economy, 


particularly in terms of local job creation. In addition, it will be the responsibility of the EPC contractor and 


Operations and Maintenance Company to develop comprehensive Environmental Management Plans specific 


to the construction and operational phases of the ABQ facility, respectively. 
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CULTURAL, HERITAGE & ARCHAEOLOGY 


The assessment has identified that there are no sites of cultural or heritage significance in the local area. It is 


also considered that there is a low risk of buried archaeological remains. However, an archaeological watching 


brief is recommended during excavations and other site preparation works. Should any potential artefacts 


and/or resources be discovered at any time, all responsible parties will to ensure that works are curtailed 


immediately within that area and experts consulted.  


LANDSCAPE & VISUAL 


The Project Site is located within an area of heavy industrial facilities, which in itself represents little or no 


visual amenity.  


As the site is within an Aramco-owned enclosed plants facility, no visual receptors have been identified and 


impacts during either construction or operational phases will present no impact. 


TRAFFIC & TRANSPORT  


Due to the isolated nature of the Project site, a review of potential traffic impacts has been made and best 


practice mitigation measures presented. With a relatively low increase in traffic due to the construction and 


operation of the Project, combined with the existing capacity of Highways 615 and 607, the impacts of traffic 


and transportation are considered to be low. 


FRAMEWORK CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN 


A framework has been provided detailing the requirements for environmental management measures which 


will be implemented by the EPC Contractor prior to commencement of construction. The framework identifies 


pollution control and best practice measures that should be adopted during the construction phase of the 


Project in order to avoid, minimise, or offset likely impacts in the areas on and surrounding the Site that are 


attributable to the Project. 


FRAMEWORK OPERATION ENVIRONMENTAL MANAGEMENT PLAN 


A framework has been provided detailing the requirements for an OEMP which will be developed by the 


Operating Company prior to operation. The OEMP is a management tool used to ensure that undue or 


reasonably avoidable adverse risks of the operation of a project are prevented and that any positive effects are 


enhanced. The primary aim of the OEMP is to provide clear direction on the requirements of the operational 


management team in the conduct of the activities, where every requirement is measurable and enforceable, 


whilst any deviation can be identified and addressed swiftly. 
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OVERALL CONCLUSIONS 


The potential for impacts resulting from both construction and operation have been assessed within this ESIA.  


A range of comprehensive mitigation and control measures in addition to recommendations are provided to 


facilitate the minimisation of social and environmental impacts through plant design.  


All issues identified during the development of the ESIA are considered to be secondary and can readily be 


controlled by the implementation of appropriate mitigation measures during both the construction and 


operational phases. 
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1 Introduction 


1.1 Background 


WSP Middle East (WSP) have been commissioned by Marubeni Corporation, on behalf of a Consortium 


comprising Marubeni Corporation, JGC Corporation and Aljomaih Holding Company to complete an 


Environment and Social Impact Assessment (ESIA) for the proposed Abqaiq co-generation plant (ABQ) within 


the Kingdom of Saudi Arabia (KSA). The development of this Project is in response to the objective of Saudi 


Aramco to double its current total power generation capacity within Saudi Arabia from 2 gigawatts to 4 


gigawatts by 2015. 


ABQ will be a cogeneration plant with a steam and power capacity of 145 – 168 kg/s and 320 – 395 MW 


respectively. Enough space will be provided in the plant for the installation of two units including gas turbine 


(GT) and two heat recovery steam generator (HRSGs) along with necessary auxiliary equipment and services. 


This ESIA has been prepared for the ABQ facility in order to determine the environmental and social impacts of 


the Project and the need for the implementation of mitigation measures during the construction and operational 


phases of the Project. The ESIA is also designed to ensure compliance with the following: 


 The ‘General Environmental Regulations’ (GER 2001/2006), the principal environmental legislation in 


Saudi Arabia, including any pertinent revised standards released by the PME in 2012; 


 Relevant standards and guidelines adopted  by the Export Import Bank of the United States (Ex-Im) 


including::  


 The Equator Principles;  


 The International Finance Corporation (IFC) Performance Standards (2012), General EHS Guidelines 


and Sector Specific EHS Guidelines; and  


 The requirements of relevant Export Credit Agencies, as set out within OECD Common Approaches 


(2012).  


1.2 Overview of the Project 


1.2.1 Project Description 


The Project is located in Abqaiq town in the Eastern Province of KSA, approximately 35km from the Arabian 


Gulf coastline and 60km from the city of Dammam as shown on Figure  1-1 below. The co-generation plant will 


comprise two General Electric (GE) 7FA.04 gas turbine units, two Heat Recovery Steam Generator (HRSGs), 


two Totally Enclosed Water Air Cooled (TEWAC) generators of 210MW each, a Closed Circuit Cooling Water 


System (CCCW) and a compressed air system. The ABQ area is adjacent to a Saudi Aramco facility and 
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therefore a variety of Project facilities and elements will be shared including the gas and the steam supply 


provided by pipelines. 


 


Figure  1-1 Project Site Location in Kingdom of Saudi Arabia 


1.2.2 Project Justification 


ABQ will represent one of three proposed co-generation systems to be installed by Saudi Aramco, within the 


site boundary of an existing Saudi Aramco facility. The other two sites, located at Saudi Aramco’s Hawiyah and 


Ras Tanura sites are the subject of separate ESIAs prepared by WSP. 


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity 


to supply Saudi Aramco for onsite oil and gas treatment facilities. The design of the plants would ensure 


efficient production of these commodities at the lowest price possible. The plants would all be powered by feed 


water and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence 


the cogeneration aspect will give an overall better use of the fuel. In the event of excess electricity being 


generated, this would be fed into the Saudi Electricity Company (SEC) grid system. 


1.3 Requirement for an Environmental and Social Impact Assessment 


The Project is considered to be a major project with the potential for significant environmental impacts to occur 


as a result of both construction and operation.  
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It is understood that the Project is likely to receive financing support from Ex-Im. Therefore, in addition to 


compliance with KSA regulations and standards, the Project will also need to demonstrate compliance with 


additional International standards and guidelines, principally the International Finance Corporation (IFC) 


Performance Standards and Environmental Health and Safety Guidelines.  


The Project could potentially be considered as a ‘Category A’ project under the provisions of the Equator 


Principles, OECD Common Approaches and guidance issued by Ex-Im, which would therefore require the 


preparation of an ESIA for review and approval. Whilst at this stage this has not been confirmed, Marubeni 


have instructed WSP to prepare this ESIA in order to ensure that if an ESIA is required, that this would not 


compromise the Project programme with respect to achieving Financial Close.    


1.4 The Environmental and Social Impact Assessment 


1.4.1 Overview 


Although this ESIA is referred to as such throughout, the contents, structure and level of assessment are also 


consistent with the PME requirements for an EIA and is therefore be considered to be compliant with both 


national and international requirements. 


The ESIA is has been comprehensively developed to ensure compliance with the following: 


 Basis Law of 1992, commonly referred to as the ‘Constitution’ of Saudi Arabia; 


 The General Environmental Regulations, 2001; 


 The KSA Environmental Protection Standards, 2012; 


 The requirements of parties providing financing support including: 


 Ex-Im Guidelines; 


 Organisation for Economic Cooperation and Development (OECD) Common Approaches; 


 International Finance Corporation Performance Standards, General Environmental Health and Safety 


Guidelines and Sector Specific Guidelines (Thermal Power, 2008); and  


 The Equator Principles. 


1.4.2 Purpose of the Environmental and Social Impact Assessment 


The overarching purpose of the ESIA is to provide sufficient information to assist the Saudi Aramco, in its role 


as the environmental regulator for this project, and Ex-Im in the decision making process and to ensure 


compliance with all relevant regulations, standards, policies and guidance through a comprehensive 


description of the following: 


 The existing environmental baseline; 
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 The likely environmental impacts and significance of such impacts; 


 Assessment of compliance with national and international standards and guidelines; 


 The requirement for mitigation and compensation measures; and 


 The requirements for subsequent environmental management and monitoring to be implemented.  


1.4.3 Report Structure 


This section provides a summary of the contents of this ESIA document, on the basis of both national and 


international requirements. In this way the ESIA contents, structure and level of assessment are consistent with 


the PME requirements for an EIA and the requirements of Ex-Im Guidance, the OECD Common Approaches, 


IFC Guidance and the Equator Principles. 


Full details of the scope of works undertaken for each technical assessment are provided within the relevant 


technical chapters later in this document.  


The ESIA Report is structured as follows: 


 Chapter  1 – Introduction  


 Chapter  2 –   Project Locality 


 Chapter  3 –  Environmental Legislation and Standards 


 Chapter  4  –  Project Description 


 Chapter  5  –  Impact Assessment Methodology 


 Chapter  6  –  Air Quality 


 Chapter  7  –  Noise & Vibration 


 Chapter  8  –  Waste Management 


 Chapter  9 –  Soils, Groundwater, Geology & Contamination 


 Chapter  10  –  Water Resources & Wastewater 


 Chapter  11 –  Terrestrial Ecology 


 Chapter  12 –  Socio-Economic  


 Chapter  13 – Cultural, Heritage & Archaeology 


 Chapter  14  –  Landscape & Visual 


 Chapter  15 – Traffic & Transport 
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 Chapter  16 –  Impact Assessment & Analysis Summary 


 Chapter  17  –  Framework Construction Environmental Management Plan 


 Chapter  18 – Framework Operational Environmental Management Plan 


 Chapter  19 – Conclusions & Recommendations 


 


Annex 1 – List of EA Preparers 


Annex 2 – References 


Annex 3 – Exponent Report ‘Air Dispersion Modeling for an independent Power Project at the Abqaiq Facility, 


Saudi Arabia’ 


 


Chapter  2 -  4 provide a description of Project site, details of the legislative and policy framework and provide a 


detailed description of the Project, which has formed the basis for the assessment of environmental impacts.   


Chapter  5 provides the methodology for the assessment of impacts which has been undertaken in the following 


technical chapters.  


Chapter  6 -  15 then present the results of the impact assessment for each of the technical areas considered. 


Following the assessment of impacts, Chapter  16 provides a summary of all impacts identified as part of the 


assessment process, a summary of mitigation measures and the residual impacts which will result following the 


implementation of mitigation measures. 


All mitigation measures which have been identified as part of the technical assessments (Chapter  0 -  15) as 


being required in order to offset any potentially significant environmental effects are then set out in full in 


Chapter  17 and  18. Chapter  17 provides a framework for the development of a Construction Environmental 


Management Plan (CEMP) through the provision of appropriate environmental controls to be implemented 


during the construction phase of the Project. Chapter  18  provides a framework for the development of an 


Environmental Management System (EMS) once the Project becomes operational. 


Chapter  19 provides the conclusions and recommendations of the study. 
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1.5 Project Team 


The Project team comprised the following key managers, environmental and social science experts from WSP 


together with specialist sub-consultants. The key Project team members are shown in Table  1-1 below. 


Table  1-1 Project Team 


Name Responsibility Company Area of Expertise 


Simon Pickup Project Director WSP Middle East 
EIA/ ESIA/CEMP/Terrestrial 


Ecology 


Martin McLaughlin Project Manager WSP Middle East EIA/Contaminated Land 


Matthew Steadman 


Jones 


KSA Country 


Manager 
WSP Middle East EIA, Technical Support 


Anna Blackwell Specialist WSP Middle East EIA/Social 


Apolline Boudier Specialist WSP Middle East EIA 


Mark Scaife Specialist WSP Middle East Acoustics, Vibration & Noise 


Hassan Ktaech Specialist WSP Middle East Waste Management 


Exponent Air Modelling Exponent Air Quality 
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2 Project Locality 


2.1 Project Site Location 


2.1.1 Kingdom of Saudi Arabia 


With a total land area of 2,149,690 km2, the Kingdom of Saudi Arabia (KSA) occupies about three-quarters of 


the Arabian Peninsula. Seven countries border KSA as shown on Figure  2-1: Jordan and Iraq to the north, 


Kuwait to the northeast, Qatar, Bahrain and United Arab Emirates to the east, Oman to the southeast and 


Yemen to the south. The KSA coastlines (Red Sea to the west and Arabian Gulf to the east) extend over 2,640 


km. 


The Peninsula is a tilted plateau that slopes from the south-west towards the Arabian Gulf2. However, the 


country has a varied geography ranging from the south-western Asir region, which includes mountains as high 


as 3,000 metres and is known for having the most moderate climate in the country, to the harsh environment of 


the 647,500 km2 Rub Al-Khali or “Empty Quarter”; the world’s largest contiguous sand desert. Much of the 


country’s land mass consists of deserts and semi-deserts which are largely uninhabited. With the exception of 


the capital city Riyadh, population centres are predominantly on the eastern (e.g. Dammam) and western 


coasts (e.g. Jeddah) and at densely populated interior oases. The country supported a population of just under 


27 million in 2012 and the majority of the people live in the capital city Riyadh, which has an estimated 


population of 4.7 million3. 


KSA is an extremely hot and arid country with summer temperatures frequently exceeding 50°C. The average 


winter temperatures range from 8°C to 20°C but can drop to as low as 2°C on the high interior plateau. The 


climate of the region is dry with large seasonal and daily variations in temperature; rainfall is irregular with large 


variations between years. The country has limited freshwater resources and frequent sand and dust storms 


occur throughout the year.  


Administratively Saudi Arabia is divided into 13 provinces, which are further divided into 118 governorates. 


                                                   


2 Vincent, P., 2008. Saudi Arabia: An Environmental Overview. Taylor & Francis ed. London: s.n. 


3 CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: www.cia.gov/library/publications/the-world-


factbook/geos/sa.html#top [Accessed 28 04 2013]. 
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Figure  2-1 Kingdom of Saudi Arabia 


2.1.2 The Project Site Context and Features 


The Abqaiq site is situated within an existing Saudi Aramco facility 1km from the town of Abqaiq and is located 


in the Eastern Province of KSA, approximately 60km south west of the city of Dammam.  


The Project site context and location are shown in Figure  2-2 and Figure  2-3 below. The Project site area is 


approximately 29,000 m2 and consists of disturbed graded earth surrounded by the existing Aramco facilities.  
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Figure  2-2 Project Site Context 


 


Figure  2-3 Project Site Location 
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2.2 Surrounding Areas 


The Project site is located within an existing Saudi Aramco facility, one of the main oil processing centres for 


Arabian Extra Light and Arabian Light crude oils. As specified within the Saudi Aramco website4, this facility has 


a process capacity of more than 7 million barrels per day. The main processing operations are oil, Natural Gas 


Liquids (NGL) and utilities. The Saudi Aramco facility receives sour crude oil from gas-oil separation plants 


(GOSPs), process it into sweet crude oil, and then transport it to Ras Tanura and Jubail on the east coast, 


Yanbu on the west coast, and to the Bapco Refinery in Bahrain. The off gases from the spheroids and stabilizer 


columns that are part of the conversion process are then sent to Abqaiq NGL facilities for further processing. 


1km to the north-west is located a Saudi Aramco residential compound for Saudi Aramco workers and their 


families, with a population of around 1,500 people. The compound includes extensive facilities, such as a large 


recreation complex, a community school, sporting facilities and commissary mall which includes a grocery 


store, bank, mail centre, travel office, beauty salon and Community Information Centre (CIC)5. 


Situated immediately to the west of the Saudi Aramco complex is the town of Abqaiq. It is understood that the 


population of Abqaiq in 2005 was estimated to be 44,0006. 


The area surrounding Abqaiq and the Saudi Aramco facility is largely undeveloped desert.  


2.3 Key Sensitive Receptors 


On the basis of a review of existing information and studies at the Abqaiq site, together with the results of the 


site visit undertaken by WSP on June 12th 2013, a number of potential sensitive receptors have been identified, 


which could be affected as a result of the Project. 


These are considered to be the most sensitive receptors within the potential zone of influence of the Project 


and are therefore the core focus of the assessments undertaken within the ESIA technical chapters.  


These sensitive receptors which could be affected as a result of the proposed ABQ (both during the 


construction and operational phases) are described in Table  2-1 and their locations shown on Figure  2-4 


overleaf. The great majority are human receptors, which are sensitive given that the Project will result in 


impacts upon air quality and noise, in particular. 
                                                   


4 Saudi Aramco, 2013. Abqaiq. [Online] Available at: www.saudiaramco.com [Accessed 30 04 2013].  


5 Saudi Arabian Oil Co., 2012. Abqaiq. [Online] Available at: jobsataramco.eu/living-in-saudi-arabia/communities/abqaiq [Accessed 06 05 


2013]. 


6 Wikimedia, 2013. Abqaiq. [Online] Available at: en.wikipedia.org/wiki/Abqaiq [Accessed 06 05 2013]. 
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Table  2-1 Description of Key Sensitive Receptors 


No. Name Description 


1 Local Airshed 
The local airshed particularly with respect to NOx, although SO2, and PM10 


would also be a consideration 


2 ABQ Project site 
Saudi Aramco staff and other workers present within the Project site in relation 


to health and safety, noise and air quality 


3 


Saudi Aramco 


Residential 


Compound 


A residential area of around 1,500 people located approximately 1km away 


which would be sensitive to a range of impacts, although a deterioration in local 


air quality is likely to be the main consideration 


4 Abqaiq Town 


A residential area of approximately 44,000 people located approximately 2km 


away which would be sensitive to a range of impacts, although a deterioration 


in local air quality is likely to be the main consideration 


 
 


 


Figure  2-4 Location of Key Sensitive Receptors 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 30 | 297  


   


2.4 Other Sensitive Receptors 


In addition to the key sensitive receptors identified in Figure  2-4, other specific and more general sensitive 


receptors are also considered within the technical chapters including the following: 


 Socio-economics at the local, regional and national scales; 


 Contamination of ground and groundwater; 


 Use of water resources and disposal of waste waters; 


 Road systems and traffic in the wider area; 


 Waste collection and disposal systems; 


 Terrestrial ecology within the Project site; and 


 Landscape and cultural heritage values. 
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3 Environmental Legislation and Standards 


3.1 Regulatory Environmental Framework in KSA 


3.1.1 Basis Law of 1992 


The Kingdom of Saudi Arabia (KSA) has a suite of laws that aim to protect the environment, fauna and flora 


from wilful damage or destruction. Several of these laws are embodied in the Basis Law of 1992, commonly 


referred to as the ‘Constitution’ of Saudi Arabia.  


Article 1 of the Basis Law defines “environment” as man’s surroundings including air, water, land and outer 


space together with all matter, fauna and flora, different forms of energy, physical systems and operations and 


human activities. ‘Environmental Protection’ is taken to mean the preservation of the environment and the 


prevention and curbing of environmental pollution and degradation. 


Article 2 defines the Law’s objectives as: 


 Preserve, protect and ameliorate the environment and prevent pollution; 


 Protect public hygiene against the dangers of activities deleterious to environment; 


 Conserve, develop and rationalize the use of natural resources; 


 Make environmental planning an integral part of comprehensive development planning in all industrial, 


agricultural and urban fields, etc.; and 


 Enhance environmental awareness, instil a sense of individual and collective responsibility for 


environmental protection and improve and encourage national voluntary efforts in this respect. 


Article 2 also requires the Concerned Authority (PME) to undertake such tasks as may protect and prevent 


degradation of the environment, and in particular to: 


 Review and assess the state of the environment, upgrade monitoring techniques and tools, collect 


information and conduct environmental studies; 


 Document and publish environmental information; 


 Prepare, issue, review, develop and interpret environmental protection standards, draft environmental laws 


relevant to its responsibilities; 


 Ensure compliance by Public Authorities and individuals with environmental laws, standards and criteria, 


and take necessary measures to this end, in co-operation and co-ordination with the Competent and 


Licensing Authorities;  
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 Monitor new developments in the domain of environment and environmental management on regional and 


international levels; and 


 Promote environmental awareness on all levels. 


3.1.2 The General Environmental Regulations, 2001 


Regulation and protection of the environment in Saudi Arabia is controlled and operated under the jurisdiction 


of the PME. The regulatory requirements and enforcement regime for pollution control in the KSA is enacted 


through the General Environmental Regulations (GER, 2001). These regulations have placed specific 


requirements and duties on PME to apply environmental law across the whole Kingdom and develop a system 


of regulation and enforcement. The GER is subdivided into the following three sections:  


 General Environmental Law; 


 Rules for Implementation; and 


 Environmental Protection Standards. 


Table  3-1 below provides a list of relevant environmental legislation in KSA. Further detail is provided in the 


following sections where required. 


Table  3-1 Relevant Content of the General Environmental Regulations 


Regulation Title Sub Title (if applicable) Regulator 


General Environmental Regulation 2001 The ‘Act’ in 24 Articles PME 


Rules for Implementation (General 


Environmental Regulation) 2001 


The regulations in 22 Articles PME 


Environmental Protection Standards (Rules 


for Implementation) 2001 


Environmental standards for issue areas PME 


GER Art 3, 4 & 10, 11,  Duties and 


obligations  


Regarding the implementation of these 


regulations 


PME 


GER Art 5 Requirement for EIA - PME 


GER Art 6 Requirement for BAT - PME 


GER Art 7 Education and communication  - PME 


GER Art 8 Conservation of Natural 


Resources 


- PME 


GER Art 9 Environmental Disaster Planning  - PME 
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Regulation Title Sub Title (if applicable) Regulator 


GER Art 12 Waste management and 


disposal 


- PME/Municipalities 


GER Art 13 Prevention of pollution - PME 


GER Art 14 Hazardous waste management  - PME/Municipalities 


GER Art 15 Implementation and timescales - PME 


GER Art 16 Project financing and 


development  


- PME 


GER Art 17, 18, 19, 20 Violations and 


penalties 


Includes grievances and appeals.  PME 


Doc 1409-01 GER Air quality 1982 Ambient air and source standards  PME 


Doc 1409-01 GER Water quality 1982 Ambient and discharge standards to 


environment and wastewater treatment 


works. 


PME 


Doc 1409-01 GER Appendix 2 1982 EIA regulations  PME 


Doc 1423-01 GER Appendix 4 1992 Waste management regulations PME 


3.1.3 Revised Environmental Protection Standards (2012) 


In 2012, PME issued a revised set of Environmental Protection Standards to replace those previously referred 


to within the GER (2001). These new standards are listed below and became effective as of 24th March 2012. 


The results of this assessment have therefore been compared against the provisions set out within these 


updated set of legislative requirements, as follows: 


 National Material Recovery and Recycling of Waste Guidance Document for KSA; 


 Standard for Control of Emissions from Mobile Sources; 


 General Environmental Standard for Noise; 


 Standards for the Control of Emissions to Air from Stationary Sources;  


 Protection of Major Accidents; 


 National Storage and Material Reclamation Facilities – Design and Operation Standard for KSA; 


 National Thermal Treatment and Incineration Design and Operation Standard for KSA; 


 Waste Acceptance Criteria Standard for KSA; 
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 Waste Classification Standard for KSA; 


 Drinking Water Quality; 


 National Biological Treatment Design and Operations Standards for KSA; 


 Waste RCC Standard for KSA; 


 National Waste Storage Standard for KSA; 


 National Waste Training and Assessment of Technical Competence of Operators Standard for KSA; 


 National Waste Transport Standard for KSA; 


 National Landfill Design and Operations Standards for KSA; 


 Wastewater Discharge Standards for KSA; 


 National Best Practicable Environmental Option for Waste Disposal Guidance Note for KSA; 


 Ambient Air Quality Standard; and 


 National Ambient Water Quality Standard for KSA. 


These standards are detailed in full, where relevant, within the technical chapters of this ESIA. 


3.2 Environmental Impact Assessment 


3.2.1 KSA Requirements 


An EIA is required in KSA on the basis of the GER 2001 for specific projects. 


In accordance with the industrial and development project classification guide, Appendix No. 2.1 of the GER 


2001: “Guidelines for Classification of Industrial and Development Projects”, issued by PME, projects are 


classified into three categories taking into consideration their environmental impacts. For projects within the first 


and second categories, an initial environmental assessment report, in addition to the forms included within the 


regulations themselves, is usually sufficient although an EIA may potentially be required by the PME.   


Larger power plants, with capacities in excess of 30 MW, are classified as Category III projects. Projects falling 


within this category, in the absence of full mitigation, could be expected to have negative effects on human 


health and the environment and thus require a comprehensive EIA. 


Guidelines for compiling the EIA are stated in Appendix 2.4 of the GER 2001.  The regulations specify that the 


EIA should include, but not be limited, to: 


 Justification and presentation of the Project; 


 Description of the Project and its objectives; 
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 Baseline status of the surrounding environment including the following: 


 Air quality; 


 Soil and topography; 


 Oceanography; 


 Surface and ground water; 


 Land environment (fauna/flora); 


 Marine environment (fauna/flora); 


 Land use of selected site and its surroundings; and 


 Land ownership (original owner). 


 The GER 2001 further states that an EIA should include the following: 


 Identification of the general potential impacts of the Project and suggested alternatives; and 


 Identification and analysis of key effects of the Project on air quality, the marine and coastal 


environment, surface-and-groundwater, flora and fauna, land use and urban development, residential 


clusters and general scenic view. 


 Assessment of significant impacts, which should: 


 Quantify and rate the significant impacts on natural resources; 


 Estimate the relative damage to the area and the extent of potential damage; 


 Estimate the lifespan of the facilities; 


 Study the possible mitigation of anticipated impacts; and 


 Provide a summary of the significant (residual) impacts after mitigation. 


3.2.2 Saudi Aramco Standards 


Saudi Aramco has developed Saudi Aramco Engineering Standards (SAESs). Requirements and procedures 


are detailed within the ‘Saudi Aramco Engineering Procedure (SAEP)’.  


In accordance with SAEP-13 – Project Environmental Impact Assessments (29th July 2012)7, specific 


procedures are necessary for the development of an EIA according to the type of Project. The ABQ Project is 


defined within this document as a ‘Capital Project’ as the estimated total project exceeds $2,000,000.  


                                                   


7 Saudi Aramco, Engineering Procedure – Project Environmental Impact Assessments – SAEP-13, 29th July 2012.  
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Appendix C3 within SAEP-13 defines the minimum content required for a Category III project EIA. The 


regulations specify that the EIA should include, but not be limited, to: 


 Executive Summary; 


 Policy, Legal, and Administrative Framework; 


 Project Description; 


 Baseline Data; 


 Environmental and Social Impacts; 


 Analysis of Alternatives; 


 Waste Minimization Assessment; 


 Assessment of Potential to Earn Certified Emission Reduction (CER) Credits; 


 Mitigation Plan; 


 Environmental Management and Training; 


 Environmental Monitoring Plan; and 


 Appendices: 


 List of EA Preparers – individuals and organizations; 


 References – written materials used in study preparation; and 


 Records of Meetings with Government Agencies.  


3.2.3 International Finance Corporation Performance Standards  


Given that the Project is likely to attract private sector finance, it is assumed that an EIA would need to assess 


the environmental impacts in accordance with the International Finance Corporation (IFC) Performance 


Standards. For projects located in non-OECD countries (as is the case for KSA), the EIA should refer to The 


IFC Performance Standards and IFC Environmental Health and Safety Guidelines, which provide general and 


sector specific guidance. 


All IFC projects or projects where IFC Performance Standards (updated 2012) are adhered to must meet with 


the following Performance Standards on Environmental and Social Sustainability: 


 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; 
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 Performance Standard 5: Land Acquisition and Involuntary Resettlement; 


 Performance Standard 6: Biodiversity Conservation and Sustainable Management of Living Natural 


Resources; 


 Performance Standard 7: Indigenous Peoples; and 


 Performance Standard 8: Cultural Heritage. 


In addition to meeting the requirements under the Performance Standards, projects must also comply with 


applicable national laws, including those laws implementing host country obligations under international law. 


The IFC has prepared a series of Environmental Health and Safety Guidelines, which provide general and 


sector specific guidance. These documents provide details of the required levels and considerations when 


undertaking an EIA for a project. The following has specifically been referred to as part of the preparation of this 


ESIA for the Project: 


 IFC General EHS Guidelines (2007); and 


 IFC EHS Guidelines for Thermal Power Plants (2008). 


3.2.4 Equator Principles 


In October 2002, the IFC convened a meeting of banks in London to discuss environmental and social issues in 


project finance.  It was decided to try to develop a banking industry framework for addressing environmental 


and social risks in project financing.  This led to the drafting of the Equator Principles. On June 4th, 2003, 10 


banks from seven countries signed up to the Equator Principles, a voluntary set of guidelines for assessing and 


managing environmental and social risks in project financing. To date, in excess of 60 financial institutions 


operating in more than 100 countries worldwide have adopted the Equator Principles. As a result, the Equator 


Principles have become the industry standard for addressing environmental and social issues. During March to 


May 2006, the Equator Principles Financial Institutions (EPFIs) engaged in a substantive review of the Equator 


Principles. The revised principles became effective from July 6th, 2006. 


The key points to note are as follows: 


 The Equator Principles apply to all new project financing that has a total capital cost of $10 million or more 


across all industry sectors (the previous threshold was $50 million); 


 For projects with potentially significant social and environmental impacts (Category A and B), the borrower 


must complete and disclose a Social and Environmental Assessment (EIA) (previously called an 


Environmental and Social Impact Assessment). The EIA must now comprise a detailed assessment of 


social and environmental impacts including labour, health and safety; and 


 In the context of the Project, the EIA report must address the relevant potential impacts and risks. 
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3.3 Export-Import Bank of the United States 


3.3.1 Overview 


It is likely that funding for the Project will be required from Ex-Im. In making its funding decisions, Ex-Im 


conducts screenings and reviews of environmental considerations to confirm that the requirements are duly 


satisfied. Ex-Im makes the utmost efforts to ensure that appropriate environmental and social considerations 


are undertaken, in accordance with the nature of the Project for which Ex-Im provides funding, as stated in the 


Guidelines, through such means as loan agreements.  


Ex-Im undertakes the following process to ensure that projects are environmentally and socially acceptable: 


a) classifies the Project into one of four categories, based upon environmental and social sensitivity, 


referred to as “screening”; 


b) conducts a review of environmental and social considerations when making a decision on funding, to 


confirm that the requirements are duly satisfied (referred to as “environmental review”); and 


c) conducts monitoring and follow-up after the decision has been made on funding (referred to as 


“monitoring”). 


Ex-Im ascertains whether a project complies with environmental laws and standards of the host national and 


local governments concerned, as well as whether it conforms to their environmental policies and plans. Ex-Im 


also ascertains whether a project meets the relevant aspects of World Bank Safeguard Policy regarding 


environmental and social considerations supplemented by the IFC Environmental Health and Safety (EHS) 


Guidelines. On the other hand, for private sector projects Ex-Im ascertains whether the Project meets the 


relevant aspects of IFC Performance Standards supplemented by the IFC EHS. Finally, for projects co-financed 


with Multilateral Development Banks in which the European Bank for Reconstruction and Development 


(EBRD), the African Development Bank, the Asian Development Bank or the Inter-American Development 


Bank are involved, Ex-Im Bank may apply the guidelines, in whole or in part, of the respective Multilateral 


Development Bank (MDB) to the Project in order to facilitate U.S. exporter participation in these projects.  In the 


case of conflict between the MDB guidelines and the applicable World Bank Group Guidelines, the more 


stringent guidelines will apply as determined by the E&E Division8. 


                                                   


8 Ex-Im, n.d. General Bank Policies. International Environmental Guidelines. [Online]  Available at: 


www.exim.gov/generalbankpolicies/environment/ [Accessed 21 04 2013]. 
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3.3.2 Ex-Im Project Categorisation 


A proposed project is classified as Category A if it is likely to have significant adverse impacts on the 


environment. The impact of Category A projects may affect an area broader than the sites or facilities subject to 


physical construction. Category A, in principle, includes projects in sensitive sectors (i.e., sectors that are liable 


to cause adverse environmental impact) or with sensitive characteristics (i.e., characteristics that are liable to 


cause adverse environmental impact) and projects located in or near sensitive areas. An illustrative list of 


sensitive sectors, characteristics and areas is provided within the Guidelines. Within this list ‘thermal power 


station and other combustion installations with a heat output of 300 megawatts’ is included as Point 2. ABQ will 


have a power capacity of 320 – 395 MW. Therefore, the Project is therefore likely to be categorised as 


‘Category A’. 


Consistent with the OECD Common Approaches, Category A projects that are structured as project finance 


transactions will be evaluated using the Performance Standards on Social and Environmental Sustainability 


(Performance Standards) of the International Finance Corporation (IFC), and the IFC Environmental Health and 


Safety Guideline (EHS Guidelines) applicable to the underlying sector of the Project. 


3.3.3 Ex-Im EIA Requirements 


Borrowers and related parties must submit an EIA report (for Category A projects) and related documentation 


describing the environmental effects of the projects as well as the environmental effects of any associated 


operations that Ex-Im Bank may identify as being within the scope of its environmental review.  This information 


will enable Ex-Im Bank to evaluate the Project's level of compliance with host country environmental guidelines 


as well as the applicable IFC Performance Standards and EHS Guidelines 


3.3.4 Disclosure 


In the case of Category A or B projects, Ex-Im Bank publishes on its website the Project name and location, the 


key environmental factors, the amount financed, the period of EIA availability and the decision of the board.  


3.4 Request for Proposal Requirements 


The Request for Proposal (RfP) issued by Saudi Aramco in relation to the Project sets out a number of 


minimum requirements in relation to the control of environmental impacts. These are set out below. In addition, 


KSA Standards also need to be considered. These are presented in full in each of the technical chapters of this 


ESIA. 
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3.4.1 Air Pollution Control Requirements 


It is identified within the Preliminary Technical Assessment9 that the ABQ will be required to operate within 


specific limits for emissions produced as set out within the RfP. However, since it is expected that the Project 


will receive financing by the Ex-Im Bank, the plant will also be required to comply with IFC General EHS 


Guidelines and Performance Standards. Table  3-2 below identifies these two sets of limits; where these 


standards differ, whichever is more stringent will be applicable.  


The RfP Technical Specifications Part II10 identifies that stack heights of each HSRG will be approximately 30 


metres, although this height may be adjusted depending upon the levels of impacts identified by on-going air 


modelling studies which have been commissioned by Saudi Aramco. 


Table  3-2 Maximum Permissible Emissions to Air 


Air pollutants Unit RfP Requirement 
World Bank 
Guidelines/IFC 


NOx (as NO2) ppm 50 25 


CO ppm 50 N/A 


SOx ppm N/A N/A 


Smoke No. (visible opacity) % 20 N/A 


Particulates Mg/Nm3 N/A N/A 


Reference O2 Vol.% 15 15 


 


Whilst there are clear variations in stringency between Saudi Aramco and IFC/World Bank requirements for 


some parameters, it is identified within the Preliminary Technical Assessment11 that due to the fact that only 


natural gas will be utilised, that it “will be achievable to meet the most stringent standards during normal 


operation of the gas turbines proposed and therefore that no specific pollution abatement technology will be 


required”.   


However, despite this, the RfP contains requirements for the inclusion of the following abatement technology: 
                                                   


9 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 


10 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 


11 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 
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 Dry low NOx burners for each GT; and 


 Fitting of a Continuous Emissions Monitoring System (CEMS) to allow continuous monitoring of NOx and 


CO emissions and O2 content. 


3.4.2 Water Pollution Control Requirements  


It is understood from the Preliminary Technical Assessment12 that no direct discharges to the environment will 


be made in terms of wastewater streams. It is understood that all effluent streams generated by the ABQ will be 


piped directly to the adjacent Saudi Aramco facility for collection and treatment. Saudi Aramco will be 


responsible for any required treatment prior to discharge. However, the treatment system of ABQ will need to 


comply with Saudi Aramco limits for temperature, pH, suspended solids and chemical oxygen demand of the 


Heat Recovery Steam Generators (HRSGs) blow down, oily waste water and process waste water.  


3.4.3 Soil Contamination Control 


The RfP Technical Specifications Part II13 identifies that the ABQ must be designed, operated and maintained 


in such a way that soil contamination is prevented. 


3.4.4 Permissible Noise Levels 


The RfP Technical Specifications Part II14 indicates the maximum noise pressure levels, which are illustrated in 


Table  3-3 below which are broadly comparable to the IFC standards for industrial areas.  


  


                                                   


12 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 


13 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 


14  Ibid. 
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Table  3-3 Maximum Permissible Noise Emissions 


Location Value (1 hour average) 


At the plant fence (all equipment running) Max 60 dB (A) 


At 1 m away from open air installations at 1.5m height Max 85 dB (A) 


Within the Central Control Room Max 50 dB (A) 


Within other machine rooms and workshops Max 85 dB (A) 


 


The RfP Technical Specifications Part II15 also identifies that noise attenuation will be necessary; specifically, 


any plant items which exceed the limit levels presented within the table above will be fitted with noise 


abatement measures such as lagging, acoustic enclosures or silencers.  


                                                   


15 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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4 Project Description 


4.1 Introduction 


ABQ will be designed as a power and steam co-generation plant which will comprise two Combustion Gas 


Turbine Generators (CGTG) and twi Heat Recovery Steam Generators (HRSGs). The plant will have a 


generating capacity of 320-395 MW and a steam capacity of 1,150 - 1,330 lbs/hr (145 – 168 kg/s) as detailed in 


Table  4-1 below for the ABQ.  


Table  4-1 Abqaiq Co-Generation Plant Basic Design Criteria 


Parameter Abqaiq Co-Generation Plant Specifications 


Range of net dependable power capacity 320-395 MW 


Range of net dependable steam capacity 1,150 - 1,330 lbs/hr (x1000) [145 – 168 kg/s] 


Steam supply pressure design value 770 psi.g [53.1 bar.g] 


Steam supply temperature design value 775 °F [412.8°C] 


Feed water supply pressure design value 1250 psi.g [86.2 bar.g] 


Feed water supply temperature design value 400 °F [204.4°C] 


4.2 Project Justification 


The ABQ will represent one of three proposed co-generation systems to be installed by Saudi Aramco, within 


the site boundary of existing Saudi Aramco facilities. 


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity 


to supply Saudi Aramco for the onsite oil and gas treatment facilities. The design of the plants would ensure 


efficient production of these commodities at the lowest price possible. The plants would all be powered by feed 


water and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence 


the co-generation aspect will give an overall better use of the fuel. In the event of excess electricity being 


generated, this would be fed into the Saudi Electricity Company (SEC) grid system. 
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The ABQ will need to be designed, constructed and operated in accordance with the environmental and social 


requirements of the PME. It is expected that private finance will be sought from Ex-Im. Therefore, the Project 


will also be required to meet the stringent requirements of the Equator Principle Financial Institutions (EPFIs) 


and the International Finance Corporation (IFC).  


4.3 Site Reference Conditions 


4.3.1 Overview 


As identified in the RfP Technical Specifications Part II16, the following reference conditions must be factored 


into the design: 


 Elevation A.S.L.        79 m 


 Annual average temperature     27 °C 


 Maximum average daily temperature of hottest month  38 °C 


 Minimum temperature      -3 °C 


 Maximum ambient temperature for outdoor installations   52 °C 


 Maximum ambient temperature in the shade    52 °C 


4.3.2 Climate Conditions  


Some severe climatic conditions have been recorded and must be considered with particular attention to high 


ambient humidity, sudden heavy downpours, strong winds, sand and dust-storms. 


4.3.3 Seismological Data 


The Plant Sites are exposed to a seismic hazard induced by the seismically active Iranian coast. The site is 


located on the Arabian Peninsula, identified as the rigid Arabian plate, which is a quiet zone without local 


significance seismically. 


                                                   


16 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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4.3.4 Access and Security 


Perimeter fences surround the entire site and the computer security gate is manned and coordinated by the 


Saudi Aramco Security Department. Separate access will be created during construction with temporary 


fencing. During operations, access will be through the main security gate for the entire processing and co-


generation plant site. 


4.4 Project Technical Specifications 


4.4.1 Project Specification Summary 


The power and steam capacity of the ABQ will be obtained using power generation and steam co-generation 


configuration based on gas turbine technology.  


The ABQ will be configured as follows: 


 2 General Electric gas turbines 7FA.04 type, equipped with a mechanical chiller package and natural gas 


fuel capacity;  


 2 Heat Recovery Steam Generators (HRSGs) with natural gas supplementary firing; 


 Plant interfaces with existing Saudi Aramco facility including:  


 Fuel supply pipelines of natural gas with no back up fuel; 


 Steam supply pipelines; 


 Feed water, potable water, fire and utility water supply pipelines; 


 Waste water discharges to Saudi Aramco; 


 Electrical export interfaces to Saudi Electricity Company (SEC) and Saudi Aramco; 


 Chilled water coils within the air intake hood of each gas turbine compressor; 


 2 Totally Enclosed Water Air Cooled generators (TEWAC) of 210MW each; 


 Chemical dosing of the main feed water; 


 Electrical system; 


 Control system, including: 


 Gas turbine control, monitoring and protection system; 


 HRSGs control, monitoring and protection system; 


 Package unit controllers; 
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 Distributed Control System (DCS);  


 External Interfaces; and 


 Communication and plant security systems. 


 General Plant Systems, including: 


 Fuel systems of natural gas only; 


 A Closed Circuit Cooling Water system (CCCW) to allow cooling of plant equipment; 


 Compressed air system; 


 Fire fighting system; and 


 Waste water system. 


 Emergency Diesel Generator; and 


 Workshop and stores. 


4.4.2 Site Layout 


Figure  4-1 and Figure  4-2 below illustrates the Project site within the context of the Saudi Aramco facility and 


the proposed general site layout. 
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Figure  4-1 Project Site within Saudi Aramco Facility  
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Figure  4-2 General Layout Drawing 
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Figure  4-3 Site Layout Drawing
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4.4.3 Operation and Maintenance Modes 


Normal Plant operation modes will be based on continuous full load (base load) operation of the plant units. 


However, to cover any possible emergency cases or operational requirements of the processing facilities, 


Saudi Aramco can request for the following operation modes: 


 Part load operation of individual co-generation units within the technical limits of the units; and 


 Shut-down of an individual unit or of all units. 


As specified within the RfP Part II Technical Specification17, several operational requirements have been 


defined for the ABQ, as follows: 


 ABQ will be designed and operated so that the maximum acceptable flue gas emission values as specified 


in Section  3.4.1 – Air Pollution Control Requirements hereof are met, without the need to shut down 


Plant Units. Full compliance with the conditions of the admissible air pollution is required within 60 - 100% 


of each Plant’s power range. For part loads of less than 60%, higher emission levels for NOx and CO will 


be acceptable; 


 ABQ will be designed to avoid loss of Net Power Output and/or Net Steam Output during sudden load 


changes, or an outage of a combustion gas turbine generator and/or a HRSG; 


 Black start capability of the Plants will not be provided; 


  ABQ will make the uninterrupted, reliable and secure transition to: 


 Island Mode Operation and operate in Island Mode for extended periods of time in case of separation 


from the SEC Grid; and 


 Houseload Mode Operation and operate in Houseload Mode for extended periods of time. 


 Planned maintenance outage will be scheduled during wintertime and coordinated with the management of 


the corresponding Processing Facility. The technology shall be selected in order to increase the time 


between inspections; 


 The auxiliary power will be derived from the power generation units of the Plants and not from Saudi 


Aramco’s substations; and 


 Plant facilities and equipment will be arranged and spaced sufficiently to enable satisfactory operation and 


maintenance of the Plants. 


                                                   


17 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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4.4.4 Fuel Use 


The Plant is designed to fire fuel gas only and this will be supplied by Saudi Aramco to the ABQ at the Interface 


by one supply pipeline from the sales gas grid.  


Fuel consumption will depend on dispatch and ambient conditions but it is estimated that ABQ will consume 


27.4 million gigajoules (GJ) per year.  


4.5 Construction and Operation 


4.5.1 Site Preparation Works 


The preparatory works will include site surveys/investigations, preparation and development works.  


It is understood that firstly all the area will be cleared of all large size elements (rocks, cobbles, rubbish etc.) 


and vegetation (trees, shrubs etc.). All buried services such as cables and piping will be removed from site after 


approval from Saudi Aramco.  


According to the RfP Part II Technical Specification18, the following surveys and investigations will be carried 


out:  


 Underground facilities survey, including removal and/or relocation; 


 Site survey, including topography, geology, seismic conditions and meteorology; and 


 Geotechnical and soil investigations, including a soil contamination assessment. 


The site will then be prepared for earthworks and foundations such as backfilling with compact/consolidation, 


soil exchange, grading and levelling. Some installations and temporary elements will be also installed including 


site drainage, temporary road system and temporary fencing system.    


4.5.2 General 


The Construction Contractors, and their subcontractors, will be responsible for all aspects of Project 


construction including the following: 


 Site preparation;  


 Civil works: 


 Piles for foundation purposes; 
                                                   


18 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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 Backfilling, levelling and grading; 


 Landscaping and internal fencing; and 


 Required infrastructure including all access roads to the plant site. 


 Supply and installation of plant and equipment; and 


 Mechanical, electrical and plumbing works. 


All temporary utilities and infrastructures will be provided during the construction phase, including as a 


minimum: 


 On-site access roads; 


 Temporary catering facilities; 


 Housing camp and contractor’s offices; 


 Control room; 


 Prayer room; 


 First aid room; 


 Security room; 


 Plumbing, drainage, and sanitary facilities; 


 Laydown area; 


 Warehouses and workshops for site construction purposes; 


 Laboratory; 


 Vehicles, mobile equipment, temporary power generators; 


 Ventilation and air conditioning facilities for the Plant buildings; 


 Fire fighting system, compressed air supply and distribution supply, potable water system, sanitary 


systems, underground cable ducts and trenches, yard lighting, construction fencing to enclose the Plant, 


parking and other support facilities; and 


 Fuel, electricity (distribution system) and water (storage and distribution) required during construction. 
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4.5.3 Gas Turbine Generator 


It is proposed that two GE 7FA.04 gas turbine units will be installed for the ABQ, which will include a starting 


motor system. As specified within the RfP Part II Technical Specification19, the gas turbine generator will 


include the following: 


 Enclosures; 


 All skids;  


 Off-base air cooling system; 


 Self-cleaning air inlet filter system with ducts and silencer; 


 Chiller coils in the air inlet; 


 Compressor washing system; 


 Exhaust gas system; 


 Three phase AC generator, including excitation and voltage regulation; 


 Lubrication system; 


 Turning gear; 


 Fuel compartments 


 Dry low NOx burner, 


 Fire fighting and alarm system; 


 Instrumentation & Control (“I&C”) system; 


 Turbine and generator protection system; 


 Synchronizing facilities  


 Local control compartment; 


 Unit related electrical facilities; and 


 Gas turbine start-up facilities. 


                                                   


19 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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4.5.4 Heat Recovery Steam Generator Island 


The ABQ will feature two heat recovery steam generators (HRSGs) which will allow single pressure steam 


production which will enable the provision of superheated process steam to the affiliated and adjacent Saudi 


Aramco facility. 


Feedwater supplied by the Saudi Aramco facility will be at sufficient pressure to ensure that the proposed 


steam range is achieved. No deaerators are included within the ABQ design, as this will also be provided by the 


adjacent facility. 


No bypass stacks will be installed as it will be necessary to operate the gas turbine units in conjunction with the 


HRSGs. It is understood that supplementary firing will be possible but only in the event of an outage of the 


other turbine/HRSGs unit. 


As specified within the RfP Part II Technical Specification20, the HRSGs will include the following: 


 Stack; 


 Vent and drain systems; 


 Relief and blow-down system; 


 Boiler related piping and valves;  


 Start-up facilities; and 


 Supplementary firing and burner management system. 


4.5.5 Fuel Gas System 


As specified within the RfP Part II Technical Specification21, the fuel gas system will include fuel gas pressure 


reducing stations, heating, knock-out drum and filter systems, separator, booster compressor (where required), 


fuel gas piping, pipelines, shut-off and safety valves, condensate tanks, and metering. 


A booster compressor shall be provided as required if the gas pressure at the interface is too low for the gas 


turbine. 


The booster compressor package must be complete package, including: 


 Gas compressor; 


 Inlet filter; 


                                                   


20 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 


21 Ibid. 
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 Cooler equipment (if applicable) 


 Piping, valves safety devices; 


 Related electrical facilities; and 


 Instrumentation and control system. 


4.5.6 Accident Prevention and Containment Systems 


A fire protection system will be designed and installed in compliance with the requirements and codes of the 


National Fire Protection Association (NFPA). 


Fire water will be sourced from the interface with the adjacent Saudi Aramco plant. If necessary, following initial 


assessments within the detailed design phase, pumps may be required to ensure that water pressure is 


maintained. 


In addition, CO2 fire control systems will be installed within the GT enclosure. 


4.5.7 Chemical Storage  


A specific chemical and hazardous materials control procedure will be implemented by the Contractor to ensure 


appropriate management, both in terms of environmental protection and health and safety. The objectives of 


this procedure are to ensure the following: 


 Minimise the generation of waste material through judicious use of raw materials and recuse or recycling of 


materials where possible; 


 Treat and dispose of wastes in a way which minimises impacts upon the surrounding environment; and 


 To promote awareness of and adherence to proper waste management by all employees. 


The procedure will detail appropriate handling, storage and disposal procedures for all chemical and hazardous 


materials. 


4.5.8 Access and Security 


Separate access will be created during construction with temporary fencing. During operations, access will be 


through the main security gate for the entire processing and co-generation plant site. 


4.5.9 Seismic Design 


The Project site is located in an area equivalent to Zone 1 seismicity of the US Uniform Building Code or class 


II seismicity of the French Paraseismic Code. Therefore all plant items will be adequately designed to resist 
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seismic loads. The preliminary soil investigation report compiled by Rashid Geotechnical & Materials (RGME) 
specified that based on the subsurface strata information the site may be taken to be Class C under the Saudi 


Aramco SAES-A-112 classification system22. 


4.5.10 Operational Staff 


It is understood that there will not be any specific operational staff housing compounds or buildings within the 


Project site and that all operational staff will commute from existing residential areas/towns.  


4.6 Decommissioning  


No information regarding decommissioning has been provided at this stage. 


4.7 Analysis of Alternatives 


An analysis of alternatives is an important part of any environmental assessment to ensure that the Project 


option selected is environmentally preferable to other possible project alternatives. In the case of the Aramco 


Co-Generation Facilities however the analysis of options has already been undertaken by Saudi Aramco, who 


has provided the Project specification to bidders. This includes the following: 


 Allocation of project site area; and 


 Specification of technologies and capacities required. 


Although Saudi Aramco have not released details of their analysis of alternatives process as part of the ABQ, 


the option selected is considered to be the best option for the following reasons: 


 The ABQ site is appropriate for the proposed use; and 


 The technologies specified are considered to be ‘Best Available Technologies’ within the context of Saudi 


Arabia, minimising emissions through: 


 The use of natural gas as the only fuel source; 


 Low NOx burning technologies; and 


 Cogeneration ensuring efficiencies in production and lower CO2 equivalent emissions.  


                                                   


22 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals, Annex 10A 


Preliminary Soil Investigation Reports Abqaiq Gas Plant, RGME, 21st May 2012. 
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It is therefore considered that there are no more suitable alternatives to the Project in terms of both the location 


of the Project site and the technologies employed. This conclusion is further supported by the fact that the Co-


Generation projects will replace in part gas fired steam boilers; therefore the co-generation aspect will give an 


overall better use of the fuel, resulting in lower emissions per unit of power overall. 


Another aspect of an alternatives analysis is a consideration of the no development option. In this instance this 


is not considered to be a viable option for Saudi Aramco as they have identified a need for co-generation 


facilities to ensure the efficient production of electricity and steam for their oil processing operations at the 


lowest price possible. 
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5 Impact Assessment Methodology 


5.1 Methodology for the Assessment of Impacts 


The assessment of the potential impacts of both the construction and operational phases associated with the 


Project is based on a number of criteria, which are used to determine whether or not such effects are 


‘significant’. These significant criteria comprise: 


 Local, national and international legislation, regulations and standards; 


 Relationship with national planning policy; 


 The sensitivity of the local environment; 


 The reversibility/irreversibility and duration of effects; 


 The inter-relationship, if any, between the effects – i.e. an assessment of cumulative impacts; and 


 The results of consultations with the environmental regulator. 


The significance of effects reflects judgements as to the importance or sensitivity of the affected receptor(s) and 


the nature, magnitude and duration of the predicted changes. For example, a large adverse impact on a feature 


or site of low importance will be of less significance than the same impact on a feature or site of high 


importance. 


5.2 Sensitivity (Importance) of Receptors 


Receptors are defined as the physical resource or user group that would be affected by a proposed 


development. The baseline studies identify potential environmental receptors for each topic. Certain receptors 


may be more sensitive to environmental effects than others, whilst the importance of a receptor may depend, 


for example, on its frequency or extent of occurrence at a local, national, regional or international scale. 


5.3 Description of Effect 


Effects (otherwise referred to as ‘impacts’) are defined as the physical changes to the environment as attributed 


to a project. For each topic, the likely environmental effects are identified and taken into consideration, 


including their magnitude, comparing the effects with and without the Project in place.  
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Effects are defined as either ‘adverse’ or ‘beneficial’ and, depending on the discipline, either ‘direct’ (effects 


directly attributable to a project action/activity), or ‘indirect’ (effects that are not directly attributed to a project 


action/activity). 


Effects are also divided into those occurring during the construction phase of a project, and those that occur 


during the operational phase. Again, dependent on the discipline, this ESIA may refer to such effects as 


‘temporary’ (generally during the construction phase), and ‘permanent’ (generally during the operational phase). 


5.4 Significance of Effects 


Prediction of impacts is essentially an objective exercise to determine what could potentially happen to the 


environment as a consequence of the Project and its associated activities. Impacts have been categorised 


according to their various characteristics (e.g. are they detrimental or beneficial, direct or indirect, etc.). The 


various types of impacts that arise, and the terms used in this assessment are shown and discussed in the 


following tables and associated text.  


5.5 Evaluation of Impacts 


In evaluating the significance (i.e. importance) of impacts, the following factors were taken into consideration: 


 Impact severity: The severity of an impact is a function of a range of  considerations including impact 


magnitude, impact duration, impact extent, and legal and guideline compliance; and 


 Nature and sensitivity of the receiving environment: The characteristics of the receptor / resource will be 


taken into consideration with respect to its vulnerability / sensitivity to an impact / change.  


In evaluating the severity of the impacts, the following factors were taken into consideration: 


 Impact Magnitude: The magnitude of the change that is induced (i.e. the percentage of a resource that is 


lost); 


 Impact Duration: The time period over which the impact is intended to last; 


 Impact Extent: The geographical extent of the induced change; and 


 Regulations, Standards and Guidelines: The status of the impact in relation to regulations (e.g. discharge 


limits), standards (e.g. environmental quality criteria) and guidelines.   


The tables below outline the impact criteria used within the assessment. 
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Table  5-1 Definition of Impact type 


Impact Type Definition 


Direct Impact 
Impacts that result from a direct interaction between a planned project activity and 


the receiving environment (e.g. between occupation of a plot of land and the habitats 


which are lost). 


Secondary Impact 
Impacts that follow on from the primary interactions between the Project and its 


environment as a result of subsequent interactions within the environment. (e.g. loss 


of part of a habitat affects the viability of a species population over a wider area). 


Indirect Impacts 
Impacts that result from other activities that are encouraged to happen as a 


consequence of the Project (e.g. presence of project promotes service industries in 


the region). 


Cumulative impact 
Impacts that act together with other impacts to affect the same environmental 


resource or receptor. 


Residual Impact 
Impacts that remain after mitigation measures have been designed into the intended 


activity. 


 


Table  5-2 Impact Assessment Terminology 


Term Definition 


Impact magnitude 


Magnitude 
Estimate the size of the impact (e.g. the size of the area damaged or impacted, the 


% of a resource that is lost or affected etc.) 


Impact Nature 


Negative impact 
An impact that is considered to represent an adverse change from the baseline, or 


introduces a new undesirable factor. 


Positive impact 
An impact that is considered to represent an improvement on the baseline, or 


introduces a new desirable factor. 


Neutral impact 
An impact that is considered to represent neither an improvement nor deterioration in 


baseline conditions. 


Impact Duration 


Temporary Impacts are predicted to be of a short duration and intermittent / occasional in nature. 


Short-term 
Impacts that are predicted to last only for a limited period but will cease on 


completion of the activity, or as a result of mitigation / reinstatement measures and 


natural recovery. 
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Term Definition 


Long-term 
Impacts that will continue over an extended period but cease when the Project stops 


operating. These will include impacts that may be intermittent or repeated rather than 


continuous of they occur over an extended period of time. 


Permanent 
Impacts that occur once on development of the Project and cause a permanent 


change in the affected receptor or resources that endures substantially beyond the 


Project lifetime. 


Impact Extent 


Local Impacts are on a local scale (e.g. restricted to the vicinity of the facility etc). 


Regional 
Impacts are on a national scale (effects well beyond the immediate vicinity of the 


Project and affect an entire region). 


Global Impacts are on a global scale (e.g. global warming, depletion of the ozone layer). 


 


Table  5-3 Impact Severity Criteria 


Impact Severity Definition 


Slight 
Effects are very small and difficult to distinguish from the baseline / within natural 


fluctuations. 


Low 


Affects a specific group of localised individuals within a population over a short time 


period (one generation or less), but does not affect other trophic levels or the 


population itself. 


Medium 


Affects a portion of a population and may bring about a change in abundance and/ or 


distribution over one or more generations, but does not threaten the integrity of that 


population or any population dependant on it. 


High 


Affects an entire population or species in sufficient magnitude to cause a decline in 


abundance and / or change in distribution beyond which natural recruitment 


(reproduction, immigration from unaffected areas) would not return that population or 


species, or any population or species dependent upon it, to its former level within 


several generations. 


 


The likelihood (probability) of an event occurring has been ascribed using a qualitative scale of probability 


shown in Table  5-4 below. 
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Table  5-4 Likelihood Categories 


Likelihood Definition 


Extremely unlikely 
The event is very unlikely to occur under normal conditions but may occur in 


exceptional circumstances, e.g. emergency conditions. 


Unlikely The event is unlikely but may occur under normal conditions. 


Low likelihood The event is likely to occur during normal conditions. 


Medium likelihood The event is very likely to occur during normal conditions. 


High likelihood / 
inevitable  


The event will occur during normal conditions.  


 


The significance of each impact is determined by comparing the impact severity against the sensitivity of the 


receptor in the impact significance matrix provided in Table  5-5 below: 


Table  5-5 Determining the Significance of Impacts 


  


Sensitivity of Receptor 


Low (L) 
Low-medium 


(LM) 
Medium (M) 


Medium High 


(MH) 
High (H) 


Im
pa


ct
 S


ev
er


ity
 


Slight (1) Negligible Negligible Negligible Minor Minor 


Low (2) Negligible Negligible Minor Minor Moderate 


Medium (3) Negligible Minor Minor Moderate Major 


High (4) Minor Moderate Moderate Major Major 


 


Lastly, impacts are defined according to the criteria set out in Table  5-6. 
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Table  5-6 Definition of Impacts 


Significance Definition 


Positive Impact 
An Impact that is considered to represent an improvement on the baseline or 


introduces a new desirable factor. 


Negligible Impact Magnitude of change comparable to natural variation. 


Minor Impact Detectable but not significant. 


Moderate Impact Significant; amenable to mitigation; should be mitigated where practicable. 


Major Impact Significant; amenable to mitigation; must be mitigated. 


Critical Impact 
Intolerable; not amenable to mitigation; alternatives must be identified – Project 


Stopper. 


5.6 Cumulative Impacts 


Where possible the cumulative effects of the Project are considered within the ESIA. Two types of cumulative 


effects have been considered: 


 Type 1 Cumulative Impact: the combined effects of different environmental factors from a single 


development on a particular receptor, e.g. one residential property may experience a degradation in local air 


quality and an increase in noise levels as a result of construction activities; and 


 Type 2 Cumulative Impact: the combined effects of all developments within the area, e.g. impacts on air 


quality from one development may not be significant when considered alone, but may be significant in 


combination with other proposed developments. 


The ESIA has considered Type 1 cumulative effects largely in relation to construction; whereby there is the 


potential for noise impacts together with dust emissions upon sensitive residential receptors. 


A detailed assessment of Type 2 cumulative effects associated with the operational phase of the Project has 


also been undertaken in relation to those activities which are those most likely to give rise to significant 


environmental impacts as follows: 


 Air quality assessment to determine the air quality impacts associated with air emissions from the Project 


together with existing emissions from the existing Saudi Aramco facilities; and 


 Noise assessment to determine the noise impacts associated with the operation of the Project together with 


existing noise emissions from the Saudi Aramco facilities. 
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6 Air Quality 


6.1 Introduction 


This chapter of the EIA considers the issues of ambient air quality and stack emissions arising from existing 


sources within the Saudi Aramco oil processing facility and in proximity to the proposed ABQ facility, together 


with the planned facility. 


The chapter presents a summary of the specific findings of air dispersion modelling work undertaken by 


Exponent Atmospheric Services on behalf of Marubeni23. The full report of the work undertaken by Exponent, 


the methodologies employed, and the findings, together with all detailed emissions calculations, wind roses, 


and concentration contour plots may be found in Annex 3.  


6.2 Relevant Air Quality Emission Standards 


6.2.1 International Standards 


Guidelines for air emissions and ambient air quality are provided by the International Finance Corporation (IFC) 


of the World Bank Group (WB) for use in environmental assessments (IFC 2007).  However, it is stipulated in 


the IFC document that these guidelines are only for use in the absence of local (national) ambient air 
quality standards; therefore, they have been included and used only where national standards do not exist.   


The IFC EHS Guidelines for emission standards for combustion turbines for NOx is detailed below; there are no 


IFC EHS emission standards for particulate matter, as shown in Table  6-1, below: 


Table  6-1 IFC Air Quality and Emissions Standards for NOx, PM10 & PM2.5 


Pollutant IFC EHS Guidelines for Combustion Turbine 


NOx 51mg/Nm3 (25ppm) 


Particulate Matter 
(PM10) N/A 


Particulate Matter  
(PM 2.5) 


N/A 


                                                   


23 Exponent Atmospheric Sciences, June 2013. Air Dispersion Modelling for an Independent Power Project at the Abqaiq Facility, Saudi 


Arabia. 







 


 


 


   


 65 | 297  


   


6.2.2 National standards 


Presidency of Meteorology and the Environment 


The PME ambient air quality standards for NOx and particulate matter are as presented in Table  6-2, below. As 


the emissions of SO2 are virtually zero, these are not included for within this study.  


Table  6-2 PME Air Quality and Emissions Standards for NO2, PM10 & PM2.5 


Air Quality Standards (µg/m3) 


Pollutant Averaging period 
Max Concentrations 


KSA Standards 
µg/m3 (ppm)(a) 


Allowable Exceedances(b) 


Nitrogen Dioxide (NO2) 
1 Hour 
Annual 


660 (0.35) 
100 (0.05) 


2 per 30 days 
None 


Carbon Monoxide (CO) 1 Hour 
8 Hours 


40.000 (32) 
10,000 (8.1) 


None 
None 


Inhalable Particulate Matter 
(PM10)  


24-hour 
Annual 


340 
80 


24 per year(c) 


None 


Inhalable Particulate Matter 
(PM2.5) (d-e) 


24-hour 
Annual 


35 
15 


24 per year(e) 


None 
(a) Maximum ground-level concentrations (GLC) value corrected to STP (standard temperature and pressure conditions) of 250C and 760 


mm Hg. 


(b) Indicates the number of times a GLC may be in excess of the GLC limit value without registering as a violation of the standard. 


Allowable exceedances are counted over a calendar month or year as appropriate using the Gregorian calendar. 


(c) Average 90th percentile 24 hour concentration must not exceed 340µg/m3. 


(d) Exceedances of this pollutant as a result of natural causes such as sand storms are not considered violations of the standard. 


(e) Average 90th percentile 24 hour concentration must not exceed 35µg/m3. 


6.2.3 Saudi Aramco Standards 


Given the involvement of Saudi Aramco in the Project, it is incumbent on the EIA to make due reference to any 


specific and pertinent engineering standards. The master reference in this instance is the Saudi Aramco’s 


‘Ambient Air Quality and Source Emissions Standards’24 the contents of which clearly dictate the need for a 


proponent/developer to ensure adherence to the appropriate PME (and Royal Commission, where warranted) 


standards.   


The relevant Saudi Aramco documents are as follows: 


                                                   


24 Saudi Aramco (31st July 2012). Engineering Standard SAES-A-102 – Ambient Air Quality and Source Emissions Standards 


(Environmental Standards Committee).  
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 SAES-A-102 Ambient Air Quality and Source Emissions Standards25, 31th July 2012 within SAES. 


Requirements specified in this standard are in addition to the requirements under government 


environmental standards which are PME KSA General Environmental Regulations (2001), and the Royal 


Commission Environmental Regulations. The Project will be required to comply with this standard which 


provides, for example, the following requirements: 


 ‘Site emission sources at a prevailing downwind direction and at suitable distances from sensitive areas 


(population areas, roads, etc.). Evaluation of such facilities as to adequacy of location, emission 


controls, and/or operational procedures shall be reviewed and approved on an individual basis by the 


EPD’; 


 ‘All industrial facilities shall be designed to not discharge any toxic substances or hazardous matter in 


such quantities or duration as to be harmful to the health and welfare of humans, animals, or plants. 


Evaluation of such facilities as to adequacy of controls and/or procedures and emission potential shall 


be done on an individual basis by the EPD’; and 


 ‘Best Available Control Technology (BACT) shall be used for new facilities and Best Available Retrofit 


Technology (BART) shall be used for existing facilities undergoing modification to control air pollutant 


emissions’. 


 SAEP-340 Air Dispersion Modelling and Emission Inventory26, 5th June 2010 within SAEP. This document 


contains technical procedures for ambient air dispersion modelling and emission inventory. 


6.3 Methodology 


6.3.1 Overview 


The scope of this assessment has included the following: 


 A qualitative assessment of potential air quality impacts during the construction phase of the Project; and 


 Air dispersion modelling undertaken by Exponent Atmospheric Sciences (see Annex 3 for a 


comprehensive report on the work).  


                                                   


25 Saudi  Aramco  (31st July 2012). Engineering Standard SAES-A-102 – Ambient Air Quality and Source Emissions Standards 


(Environmental Standards Committee) 


26 Saudi Aramco (5th June 2010). Engineering Procedure SAEP-340 – Air Dispersion Modelling and Emission Inventory. 







 


 


 


   


 67 | 297  


   


6.3.2 Air Dispersion Modelling 


Air dispersion modelling has been undertaken by Exponent Atmospheric Sciences on behalf of Marubeni 


Europower Ltd. The purpose of the air emissions modelling analysis was to assess the changes in air quality 


impacts due to the emissions of nitrogen oxides (NOx), carbon monoxide (CO) and particulate matter (PM10, 


PM2.5) from the proposed facility, and to determine compliance, or otherwise, with the Saudi Arabian ambient 


air quality standards. As the emissions of sulphur dioxide (SO2) are negligible, SO2 was not modelled in the 


study.  


The ABQ sources modelled include two stacks modelled as point sources. Source emissions were developed 


by Exponent Atmospheric Sciences in consultation with Marubeni and represent the best current understanding 


of the emissions that will be achieved.  


In addition, a cumulative air quality assessment was conducted of the area which included the modelling of 


existing Saudi Aramco oil processing facility sources, together with an assessment of ambient background 


concentrations for the assessment of compliance with the relevant air quality standards.  


Information pertaining to the exact methodologies employed may be found at Annex 3, including the use of the 


CALMET diagnostic meteorological model, and the CALPUFF dispersion model.  


Further, NO2, CO, PM10 and PM2.5 concentrations resulting from the cumulative impact modelling of the other 


sources within the Abqaiq site were added to the concentrations resulting from the proposed co-generation 


facility. Background concentrations representing the impact from distant sources and additional sources not 


explicitly modelled were added to the modelled impacts to obtain estimates of the total ambient concentrations 


impacts with the ambient air quality standards as set by the PME (see Table  6-1). 


Independent ABQ Co-generation Plant Emissions and Local Emissions Sources 


The proposed ABQ will be fuelled by natural gas with emissions vented through two 30 metre stacks. Pollutants 


emitted include NOx, CO, and particulate matter (PM). For modelling purposes, the client-provided emissions 


for PM10 were all conservatively assumed to be in the form of PM2.5. As the emissions of SO2 are virtually zero, 


SO2 was not modelled in this study.  


Figure  6-1, below, shows the planned location of the two stacks together with the Abqaiq background sources; 


whilst Table  6-3 summaries the key characteristics and emissions of the two new co-generation emissions 


sources. 
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Key: red dots show existing background sources of air emissions, whilst the two stacks of the proposed new co-generation 


facility are shown in red dots within the red ‘triangular’ boundary.  


Figure  6-1 Abqaiq Background Sources and the Two Stacks of the New Abqaiq Co-generation Plant 


 


Table  6-3 Characteristics and Emissions of the Two New Point Emissions Sources 


 
UTME-


39 
WGS-84 


UTME-39 
WGS-84 


Base 
Elev. 


Stack 
Height 


Stack 
Diam. 


Exhaust 
Velocity 


Exhaust 
Temp. PM10 NOx CO 


 km km m m m m/s K g/sec g/sec g/sec 


Stack 1 368.841 2869.172 95.0 30.00 5.50 17.9 458.04 1.432 19.980 4.379 


Stack 2 368.654 2869.134 95.0 30.00 5.5 17.9 458.04 1.432 19.980 4.379 
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The air quality of the airshed within which the Project site is to be located will be strongly influenced by 


combustion emissions from the existing facilities within the wider Abqaiq environs. Emissions from traffic 


associated with the industrial complex and the limited residential development around the plant are unlikely to 


contribute significantly to elevated pollutants levels beyond the areas immediately adjacent to the road network 


used by the traffic. 


Existing Saudi Aramco Oil Processing Facility Sources for Cumulative Assessment 


Existing Saudi Aramco facility sources were gathered from existing air quality modelling assessments 


conducted in 2003 and 2005 by Exponent.   


Building Downwash Analysis 


Short stacks that are relatively close to buildings or other structures may be affected by building downwash 


effects. The buildings affect the air flow and increase atmospheric turbulence in the vicinity of the structures. 


This may affect dispersion and plume rise of emissions emitted near the buildings.  


The buildings downwash analysis undertaken by Exponent Atmospheric Sciences was produced using the U.S. 


Environmental Protection Agency’s (US EPA) ‘Building Profile Input Program’. This program incorporates 


guidance to produce the building heights and project building widths that affect the dispersion of pollutants from 


the source in question.  


A complete building downwash analysis was conducted to develop wind-direction specific effective building 


dimensions for use in the modelling analysis and may be found within the report at Annex 3.  


Background Concentrations from Monitoring 


Hourly ambient concentration measurements for NO2 and CO from the Abqaiq AMMNET (Saudi Aramco Air 


Quality and Meteorological Monitoring Network) monitoring station for the years 2007 to 2011 were used to 


represent the impacts of distant background sources or other sources that were not explicitly modelled.  


Level 1 background as defined by the US EPA is the most conservative estimate of background concentrations. 


It is based on the highest measured concentrations each year averaged out over a three year period. EPA 


guidance indicates that the measured concentrations used in the determination of the background should 


exclude impacts from nearby sources that are explicitly modelled. This is done by excluding data measured 


when the monitor is downwind of the nearby facility. In this study Level 1 background concentrations were 


determined for 1-Hour and annual NO2 and 1-Hour and 8-Hour CO.  


Meteorological Modelling 


The approach as described in detail within the report to be found at Annex 3, was to use a numerical weather 


model combined with meteorological observation data from the AMMNET (Saudi Aramco Air Quality and 


Meteorological Monitoring Network), together with that from nearby aviation stations and Royal Commission 
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stations, as inputs into the CALMET diagnostic meteorological model to provide meteorological input to the air 


dispersion modelling.  


A total of eleven surface stations were used in the CALMET modelling as shown as shown in Table  6-4, below, 


comprising six AMMNET stations, two Royal Commission stations, and three nearby aviation stations. The 


aviation sites include Dammam, Dharan, and KFIA meteorological datasets were obtained from the 


International World Organisation ISHWO datasets.  


Table  6-4 Meteorological Surface Station Observational Datasets 


 ID Period of Record UTM (E), Datum 
WGS-84km 


UTM (N), Da-
tum WGS-


84km 
UTM Zone 


AMMNET 


Berri Conv. 1401 2007-2011 365.197 2979.406 39 


Abqaiq 14000 2007-2011 368.311 2866.152 39 


Rahmiah Conv. 1403 2007-2011 407.714 2954.806 39 


Ras Tanura ORS 9901 2007-2011 413.898 2949.900 39 


Ju’aymah ORS 9902 2007-2011 401.128 2960.701 39 


Berri ORS 9903 2007-2011 360.594 2984.688 39 


Royal Commission 


Site 1 9991 2007-2011 354.594 2991.458 39 


Site 2 9992 2007-2011 361.271 2995.436 39 


ISHWO – Aviation Sites 


Dammam 404150 2007-2011 380.345 2924.195 39 


Dharan 404160 2007-2011 416.823 2905.521 39 


KFIA 404170 2007-2011 382.058 2926.062 39 
 


The air quality modelling incorporated the use of five years of meteorological data (2007 to 2011).  


6.3.3 Significance Criteria 


The significance of the predicted concentrations for the operation of the Project has been based on the magni-


tude of the maximum predicted off-site concentration relative to the ambient air quality standards for the pollu-


tant and averaging period.  The residual impact is based on the actual predicted concentration, with the signifi-


cance being based on the impact of the Project without any further mitigation measures beyond those already 


incorporated in the design of the plant.  For the predicted pollutant concentrations, the assessment was based 


on the levels presented in Table  6-5 (assumed in the absence of any published guidance): 
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Table  6-5 Criteria for Determination of Significance 


Process Contribution as Percentage of Relevant 
AQS Significance 


0 – 5% Negligible 


6 – 25% Minor 


26 – 70% Moderate 


70 – 100% Major 


>100% Critical 
 


Impacts on pollutant concentrations will be either positive (concentrations predicted to decrease) or negative 


(pollutant concentrations are predicted to increase). 


6.4 Existing Baseline Conditions 


6.4.1 Ambient Air Quality  


Hourly ambient concentration measurements for NO2 and CO from the Abqaiq AMMNET (Saudi Aramco Air 


Quality and Meteorological Monitoring Network) monitoring station for the years 2007 to 2011 were used to 


represent the impacts of distant background sources or other sources that were not explicitly modelled.  


Unfortunately, ambient monitoring data for PM10 and  PM2.5 were not available for the area so background 


concentrations for particulate matter could not be determined. SO2 has not been included as emissions from 


the Saudi Aramco facility are negligible.  


The results of ambient monitoring are shown in Table  6-6 below, which highlights that levels of CO and NO2 at 


the Abqaiq site are well within the ambient air quality standards. 


Table  6-6 Level 1 Ambient Background Concentrations (1) 


Level 1 Ambient 


2009-2011 
CO 1-HR(2) 


(µg/m3) 
CO 8-HR(3) 


(µg/m3) 
NO2 1-HR(4) 


(µg/m3) 
NO2 Annual(5) 


(µg/m3) 


Abqaiq AMMNET 1866.7 1268.2 118.2 22.5 


1. Abqaiq AMMNET:  Excludes data when wind direction is between 305° to 35° or when wind direction is missing. 
2. CO-1HR:  Rank 1 value from each year averaged across three years (2009-2011). Units Conversion Factor: ppb to µg/m3 = 


1.1428 
3. CO-8HR:  Rank 1 value from each year for averaging periods with  75% valid data averaged across three years. Units Conver-


sion Factor: ppb  µg/m3 = 1.1428. 
4. NO2-1HR:  Rank 1 and Rank 2 values excluded from each month with  75% valid data. Maximum remaining value for each 


year averaged across three years. Units Conversion Factor: ppb  µg/m3 = 1.8868 
5. NO2-ANNUAL:  Averaged over total number of valid hours. Units Conversion Factor: ppb to µg/m3 = 1.8868. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 72 | 297  


   


6.4.2 Definition of Airshed – Degraded or Non-Degraded 


The IFC General EHS Guidelines (IFC 2007)  state that an airshed should be considered as having poor air 


quality if nationally legislated air quality standards (in this case PME standards) or WHO Air Quality Guidelines 


are exceeded significantly; however, no criteria are included to determine a significant exceedance. 


On the basis of the results of air quality monitoring presented in the preceding section, it is concluded that the 


existing airshed is not degraded with respect to NO2 or CO.  


6.4.3 Wind Roses 


Annex 3 provides a number of wind roses utilised within the modelling campaign, including the annual 


meteorological observation station surface wind rose for 2011 at the AMMNET Abqaiq location (see Figure  6-2, 


below), the closest to the proposed new co-generation facility. There is very little annual variation for 2007-


2011, with strong and consistent WNW and NNW winds throughout the year.  


 


Figure  6-2 CALMET Annual Surface Wind Rose at the Rahimah Meteorological Station 
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6.5 Sensitive Receptors 


The main sensitive receptors relating to emissions to air at the ABQ site are as follows: 


 Residential properties in the Saudi Aramco Residential Compound, located 1km to the north west of the 


Project site; 


 Residential properties in Abqaiq Town approximately 2km to the west;  


 Operational staff at the existing Saudi Aramco facility; and 


 Future operational staff at the ABQ facility. 


6.6 Assessment of Construction and Operational Impacts 


6.6.1 Construction Phase Impacts 


During the construction phase, activities undertaken within the Project site may cause dust and particulate 


matter to be emitted to the atmosphere. 


Dust comprises particles typically in the size range 1-75 micrometres (µm) in aerodynamic diameter and is 


created through the action of crushing and abrasive forces on materials.  The larger dust particles fall out of the 


atmosphere quickly after initial release and therefore tend to be deposited in close proximity (10 to 20 metres) 


to the source of emission.  Dust therefore, is unlikely to cause long-term or widespread changes to local air 


quality; however, its deposition on property and cars can cause ‘soiling’ and discolouration.  The Project site is 


in an area where there is a significant natural source of particulate material that will be readily entrained by the 


wind, therefore, the potential dust impacts during the construction period must be considered within this 


context. 


The smaller particles of dust (typically less than 10 µm in aerodynamic diameter) are known as PM10 and 


represent only a small proportion of total dust released.  As these particles are at the smaller end of the size 


range of dust particles, they remain suspended in the atmosphere for a longer period of time than the larger 


dust particles, and can therefore be transported by wind over a wider area (although the majority are generally 


deposited within 100m of the source). PM10 is small enough to be drawn into the lungs during breathing, which 


for sensitive members of the public could cause an adverse reaction.  As a result of this potential impact on 


health, standards and objectives for PM10 are defined in the KSA air quality standards. 


A qualitative assessment of the potential impacts due to the generation and dispersion of dust and PM10 during 


the construction phase has been undertaken.  As there are no formal assessment criteria for dust and PM10 


generation and dispersion during construction, the significance of impacts associated with this phase of the 


Project has been determined qualitatively by: 
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 Identifying the construction activities associated with the Project which could generate dust and PM10 and 


their likely duration; 


 Identifying sensitive receptors within 200m of the construction site boundary; and 


 The prevailing wind direction. 


Exhaust emissions from construction vehicles will have an impact on local air quality both on-site and adjacent 


to the routes used by these vehicles to access the Project site. Information on exact numbers of vehicles 


associated with the construction phase is not available; however, it is considered that vehicle movements 


associated with the construction phase are not likely to be significant.  Therefore, a qualitative assessment of 


their impact on local air quality has also been undertaken. 


There are no residential receptors within 200m of the Project site boundary with the nearest residential 


receptors located 1km to the north west of the Project site. However, there are some buildings related to the 


existing Saudi Aramco facility which will likely contain operational staff. These buildings are approximately 50m 


and 100m south of the proposed construction boundary, as shown in Figure  6-3 below.  


 


Figure  6-3 Location of Sensitive Receptors 
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The predominant wind direction is from the northwest (refer to wind rose in Figure  6-2 above). Therefore the 


area which would predominantly be impacted is the largely undeveloped desert region to the south east. The 


sensitivity of the Project site with respect to dust emissions during the construction phase is therefore 


considered to be low.  


Specific details of the construction methodologies have not been supplied; however the main sources of dust 


and PM10 during construction activities will include: 


 Haulage routes, vehicles and construction traffic; 


 Materials handling, storage, stockpiling, spillage and disposal; 


 Exhaust emissions from site plant, especially when used at the extremes of their capacity and during 


mechanical breakdown; 


 Site preparation and restoration after completion; and 


 Construction and fabrication processes. 


During the construction phase, the majority of the releases are likely to occur during the ‘working week’.  


However, for some potential release sources, e.g. exposed soil produced from significant earthwork activities, 


in the absence of dust control mitigation measures, dust generation has the potential to occur 24 hours per day 


over the period during which such activities are to take place. 


Despite the low potential for giving rise to off-site dust nuisance, it will be important to ensure that any releases 


of dust and other emissions to the atmosphere are controlled during the construction period.  This would not be 


difficult to achieve with standard mitigation measures and good working practices.  Dust control measures are 


presented below and in Chapter  18 – Framework Operational Environmental Management Plan. 


By consideration of the factors described above, the overall impact of dust nuisance would therefore be 


temporary, short-term, local in effect and of negligible significance in the absence of any mitigation measures.  


During construction, concentrations of PM10 in the locality will be elevated.  As the magnitude of these releases 


is relatively small compared to total dust, any effects resulting from them are likely to be local, temporary, short-


term and of minor negative to negligible significance. 


Construction traffic associated with the construction of the Project will increase traffic levels on the surrounding 


local road network.  The greatest potential for impacts on air quality from traffic associated with the construction 


phase of the Project will be in the areas immediately adjacent to the principal means of site access for 


construction traffic.  However, the level of construction traffic is unlikely to be significant. Therefore, the impacts 


on local air quality of emissions associated with construction traffic would to be localised, temporary, and of 


negligible significance. 
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6.6.2 Operational Phase Impacts 


The modelling analysis as described in full in Annex 3, evaluated air quality impacts due to emissions of 


nitrogen oxides (NOx), carbon monoxide (CO), and particulate matter (PM10 and PM2.5), with SO2 discounted 


due to emissions being virtually zero. 


As described earlier, the Abqaiq sources modelled were two proposed stacks, which were modelled as point 


sources. A cumulative air quality assessment was also conducted of the area which included the modelling of 


Abqaiq sources and an assessment of ambient background concentrations for the assessment of compliance 


with the PME’s ambient air quality standards.  


The air quality modelling analysis made use of five years (2007 to 2011) of meteorological data, with the 


analysis conducted for NO2, CO, PM10, and PM2.5. The results may be found in Table 6-1 of the report at Annex 
3.  


Abqaiq Co-Generation Facility 


First, the ABQ facility was modelled in isolation to understand the effect on ambient air quality resulting from the 


operation of the new co-generation facility alone. As part of this assessment the predicted concentrations for 


each pollutant were compared with their respective air quality standards for each of the five years in the 


modelling period (2007 to 2011).  


The values presented in Table  6-7 represent the modelled concentrations of NO2, CO, PM10, and PM2.5 for the 


new co-generation plant alone.  


  







 


 


 


   


 77 | 297  


   


Table  6-7 Concentration Results for the Abqaiq Co-generation Sources Alone for 5 Modelled Years 
(2007 to 2011) 


Species 
Time Peri-


od 
Ambient 


Standard1 
Rank 


2007 
Conc. 


2008 
Conc. 


2009 
Conc. 


2010 
Conc. 


2011 
Conc. 


Maximum 
over 5 
years 


  (µg/m3) 


NO2 
1-hr 660 H3H 94.1 99.3 97.7 103.0 89.8 103.0 


Annual 100 N/A 0.99 0.96 0.91 0.72 0.86 0.99 


CO 
1-hr 40,000 H1H 114.0 94.4 169.6 122.9 98.6 169.6 


8-hr 10,000 H1H 14.5 11.8 21.7 16.1 12.4 21.7 


PM10 
24-hr 340 H1H 1.72 1.29 2.38 1.76 1.35 2.38 


Annual 80 N/A 0.09 0.088 0.084 0.067 0.078 0.088 


PM2.5 
24-hr 35 H1H 1.72 1.29 2.38 1.76 1.35 2.38 


Annual 15 N/A 0.09 0.088 0.084 0.067 0.078 0.088 
*HnH stands for the highest nth highest concentration over the year. 
1 The ambient sources are provided in the table for reference purposes, only. The predicted concentrations represent only the impacts from 


the proposed co-generation facility, not the cumulative impacts (see Table  6-9).  


 


This assessment shows that in isolation, the emissions from the ABQ facility will not result in any exceedances 


of the KSA ambient air quality standards. Using the criteria set out in set out in Table  6-8, below. 


Table  6-8 Abqaiq Co-generation Facility in Isolation Impact Significance 


Species Time Period Impact significance 


NO2 
1-hr Minor 


Annual Negligible 


CO 
1-hr Negligible 
8-hr Negligible 


PM10 
24-hr Negligible 


Annual Negligible 


PM2.5 
24-hr Minor 


Annual Negligible 
 


Cumulative Assessment 


Table  6-9 summarises the results for the cumulative analysis of the two stacks of the proposed co-generation 


facility, the existing Saudi Aramco oil processing facility sources, and the monitored background concentrations 


(where available). 
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Table  6-9 Cumulative Results for the Abqaiq Co-generation Sources, Existing Saudi Aramco Facility 
Sources, Plus Ambient Background Concentrations for 5 Modelled Years (2007 to 2011) 


Spe-
cies 


Time 
Period 


Ambient 
Standard Rank 2007 


Conc. 
2008 
Conc. 


2009 
Conc. 


2010 
Conc. 


2011 
Conc. 


Max. 
over 


5 
years 


Monitoring 
Background 


Maximum 
+ Back-
ground 


  (µg/m3) 


NO2 


 


1-hr 6601 HSH1 126.38 121.03 124.74 138.34 140.1 140.1 118.2 258.3 


Annual 100 NA 12.27 11.5 11.49 10.31 12.46 12.46 22.5 34.96 


CO 
1-hr 40,000 H1H 114.0 94.4 169.6 122.9 98.6 169.6 1866.7 2036.3 


8-hr 10,000 H1H 14.6 11.8 21.7 16.1 12.4 21.7 1268.2 1289.9 


PM10 
24-hr 3402 HIH2 2.91 1.96 3.01 2.43 2.16 3.01 N/A N/A 


Annual 80 N/A 0.455 0.36 0.36 0.32 0.38 0.46  N/A N/A 


PM2.5 


24-hr 352 HIH2 2.91 1.96 3.01 2.43 2.16 3.01 N/A N/A 


Annual 15 N/A 0.455 0.36 0.36 0.32 0.38 0.46 N/A N/A 


1 The PME 1-hour NO2 standard allows for two exceedances of the 660µg/m3 threshold per 30 day period. The third highest (H3H) 


predicted rank concentration over the entire year is presented above as a conservative estimate of compliance.  


2 Although the PME 24-hour PM10 and  PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the 


overall highest predicted values (H1H) are presented above for conservatism in the comparison. However, the predicted PM 


concentrations do not include a monitored background contribution due to a lack of suitable PM monitoring data. The PME standards 


exclude days when abnormal natural dust causes the 24-hour concentrations to exceed 340µg/m3 and 35µg/m3 for PM10 and PM2.5 


respectively in evaluating whether there is a violation of the PM standards.  


 


Table  6-9 shows that cumulative emissions including the Abqaiq facilities together with existing emissions 


sources and background ambient air quality data will not result in any exceedances of the ambient air quality 


standards.  


Table  6-10 below presents a summary of the predicted cumulative impacts. Note that particulates have not 


been included within this table as background data are not available. 


Table  6-10 Cumulative Emissions Impact Significance 


Species Time Period Impact significance 


NO2 
1-hr Moderate 


Annual Moderate 


CO 
1-hr Negligible 


8-hr Minor 
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No exceedances of the PME air quality standards for NO2 are predicted to occur as a result of the operation of 


the proposed facility. The concentration plots show the worst case year as being 2009 for the 1-hour average, 


and 2007 for the annual average. However, all the plots show that NO2 concentrations are in compliance with 


the 1-hour average and annual average PME air quality standards. However, the cumulative assessment has 


shown that emissions of NO2 for all sources equates to approximately 39% of the 1-hour average, and 35% of 


the annual air quality standard, therefore resulting in a moderate negative cumulative impact.  


Both the stand-alone and the cumulative predicted impacts of the CO as modelled are in compliance with the 


PME ambient air quality standards. The assessment of cumulative effects has determined that the impacts, 


together with all existing sources of emissions will be of either negligible (1-hour) or minor negative (8-hour) 


impact.   


The annual and 24-hour averaged modelled concentrations of PM10 are well below their respective ambient 


standards, as are the modelled concentrations of PM2.5.  


For PM10, the predicted impacts from the proposed co-generation facility are a small fraction (0.7% of the 24-


hour standard; 0.11 of the annual standard). However, because of the lack of PM10 and PM2.5 monitoring data 


in the vicinity of Abqaiq, the monitored backgrounds of PM10 and PM2.5 could not be quantified and we have 


therefore assigned perceived impacts as being of minor negative significance.  


Green House Gases (GHG) 


The US Export-Import Credit Agency (Ex-Im) dictates that private sector Category A projects are evaluated 


using the Performance Standards of the IFC, which are referenced elsewhere within this report. As the Ex-Im 


note, these Performance Standards are ‘intended to focus on outcomes rather than process, thereby stressing 


the implementation of sound environmental and social management systems that achieve desired outcomes, 


including the mitigation of adverse impacts’27. 


Further, Ex-Im notes that under Performance Standard #3 (Pollution Prevention and Abatement), a major 


requirement is to ‘promote the reduction of project-related greenhouse gas emissions in a manner appropriate 


to the nature and scale of the project operations and impact’, and to annually ‘quantify and monitor GHG 


emissions, and evaluate options to reduce or offset project related GHG emissions’.  


Ex-Im sets supplemental guidelines for ‘High Carbon Intensity Projects’ which are defined as ‘fossil fuel fossil 


fuel power generation projects that are expected to produce direct greenhouse gas (GHG) emissions 


equivalent to a level greater than 700 grams of CO2 per kilowatt–hour (kWh) of generated electricity’.  


Based on initial calculations provided by the Client, ABQ is not classified as a ‘High Carbon Intensity Project’ as 


the generation of CO2 is expected to be of 537 g/kWh. Table  6-11 illustrates the preliminary calculations.  
                                                   


27 EX-Im, n.d. General Bank Policies. Guidelines for Private Sector Category A Projects, Table 1 – Environmental Guidelines [Online]  


Available at: www. exim.gov/generalbankpolicies/environment/guidelines-for-private-sector-category-a-projects.cfm [Accessed 16 06 2013]. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 80 | 297  


   


Table  6-11  CO2 Emission Data (GT Exhaust) 


GE Original Data (Performance Run) 


Fuel Type (Guarantee or Site) Guarantee 


Ambient Temperature [degC] 30 


Relative Humidity [%] 60 


GT gross output [KW] 170351 


Exhaust Gas Flow [1000 Kg/hr] 1521 


Exhaust Gas Flow [Kg/hr] 1521000 


Mol Wgt [Kg/Kmol] 28.23 


CO2 [vol%] 3.86 


Calculation Process 


CO2 mol ratio [mol/mol] 0.0386 


Exhaust Gas Flow [Kmol/hr] 53878.85 


Exhaust Gas Flow [mol/hr] 53878852 


CO2 Flow [mol/hr] 2079724 


CO2 Molar Mass [g/mol] 44.01 


CO2 Flow [g/hr] 91528640 


CO2 Flow [kg/hr] 91528.64 


CO2 [kg/KWh] 0.537294 
 


Whilst this is towards the top of the range for gas-fired power plants this is due to the fact that such co-


generation plants use the waste heat from the gas turbines for steam generation. Combined cycle configuration 


would improve the electricity generation efficiency (and thus lower the plants CO2/kWh levels) but gas-fired 


steam boilers would be required to meet with Saudi Aramco’s process steam requirements.  


Each facility will incorporate leading combustion technology and will be operated to a high standard to ensure 


the efficiency of the combustion plant is maximised as far as practicable to minimise the amount of fuel 


consumed (and hence CO2 emissions) per MW of power produced. This will also minimise incomplete 


combustion so that methane emissions from this source will also be at a minimum. A service and maintenance 


programme for the gas turbines will ensure the on-going efficient operation of the plant. For current purposes, it 


is thought that given the fuel type to be used for the proposed facility, together with the efficiencies of the 


project engineering design that the emissions of CO2 will be of minor negative significance. 
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6.7 Mitigation Measures, Residual and Cumulative Effects 


6.7.1 Construction Phase Mitigation Measures 


Although the Project site benefits from being located in an area with little sensitive development surrounding it, 


activities associated with the construction of the Project have the potential to have a negligible to minor 
negative impact off-site if not controlled adequately at source. 


Mitigation measures representing best practice for construction sites should be employed during the 


construction of the Project to ensure dust emissions and construction traffic/plant exhaust emissions are 


minimised to an extent where adverse impacts beyond the boundary of the Project site would be minimal.  Dust 


mitigation measures and monitoring provisions are included in Chapter  18 – Framework Operational 
Environmental Management Plan. A full Construction Environmental Management Plan (CEMP) for the 


Project would be prepared by the EPC Contractor on the basis of this framework. The mitigation measures 


which will be implemented during construction include the following: 


 Measures to reduce dust arising through appropriate stockpile management; 


 Controlling dust arising through management of vehicle movements and speeds; 


 Appropriate materials handling (e.g. minimising drop heights); 


 Measures to reduce dust impacts when grading; 


 Correct use of cement batching; 


 Reducing exposed areas of open ground; 


 Preventing certain types of work in windy conditions; 


 Controls of excavation, piling and sandblasting works (where relevant); and 


 Minimising emissions from construction vehicles and plant through regular servicing and maintenance. 


6.7.2 Construction Phase Residual Effects 


Residual impacts, should they occur, following the implementation of mitigation measures would be temporary, 


of limited duration and negligible in impact. 


6.7.3 Construction Phase Cumulative Effects 


The construction of the Project and associated infrastructure will be the only known construction works within 


the larger area, therefore there will be no cumulative impacts beyond those associated with the Project facility; 


therefore, potential impacts would remain the same as above: temporary, of limited duration and negligible 


effect. 
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6.7.4 Operational Phase Mitigation Measures 


All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times.   


Emissions of  CO, NOx and PM10 from the proposed facility will be continuously monitored with a Continuous 


Emissions Monitoring System (CEMS). This monitoring would provide data to confirm assumptions made for 


the dispersion modelling. This would accurately determine pollutant concentrations in the emissions and 


provide an indication of any temporal variation in emissions from the plant and further assist in verifying the 


modelling predictions and/or allow further, more accurate modelling to be undertaken in the future to determine 


potential air quality impacts. 


Ambient air monitoring of the pollutants considered in this assessment using the existing data of the nearby 


Saudi Aramco air monitoring station/s should be considered to verify the current baseline and impact of the 


existing facilities in the airshed.   


6.7.5 Operational Emissions 


Natural gas will be utilised as the primary fuel at the plant which will ensure emissions of SO2 are virtually non-


existent, as well as ensuring fine particle (e.g. PM10) emissions are also minimised.  Low NOx burners will be 


included in the design of the GTs, which will ensure NOx emissions from the plant are minimised.  


All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times. 


6.7.6 GHG Emissions 


The use of natural gas has significant advantages over other fossil fuels with each unit of energy provided by 


the combustion of natural gas resulting in less global warming emissions than other fossil fuels.  


The combination of low emissions per unit of released energy in combination with efficient technologies for the 


conversion into electricity and steam and the ready transportability of natural gas allows the production of 


electricity from natural gas with considerably less greenhouse gas emissions than other fossil fuels. 


The Project will incorporate leading combustion technology and will be operated to a high standard to ensure 


the efficiency of the combustion plant is maximised as far as practicable to prevent incomplete combustion and 


minimise methane emissions from this source. The design will be to a high specification and the facilities will be 


maintained to a standard which will control the unnecessary emission of natural gas (methane) from leaks. 


Minimising fugitive releases is a priority for the site to control associated risks to safety and the loss of product. 


Leak detection and repair procedures will be implemented at the site as part of the larger service and 
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maintenance programme for the plant, which will ensure that fugitive emissions of natural gas are prevented or 


minimised as far as practicable. 


6.7.7 Operational Phase Residual Effects 


Taking account of the mitigation measures employed in the design of the plant, the use of natural gas, and the 


conservative nature of the assumptions used in the modelling, the significance of the residual effects are 


considered to be: 


 NO2 1 hour – Minor;  


 NO2 annual – Minor; 


 CO 1 hour - Negligible; 


 CO 8 hour – Negligible  


 Particulates – Minor; and 


 CO2 – Minor. 


6.8 Summary and Conclusions 


6.8.1 Conclusions 


The proposed co-generation plant is in compliance with the PME ambient air quality standards for NO2 and CO 


including the impacts from existing Saudi Aramco facility background sources and monitoring background 


concentrations. For PM10, the peak predicted impacts from the ABQ facility and the existing Saudi Aramco 


facility sources are a small fraction of the standards (0.7% of the 24-hour standard; 0.11% of the annual 


standard). Due to a lack of PM monitored data in the Abqaiq area, background concentrations could not be 


considered. As Exponent state28 the ‘conclusion of the analysis is that the introduction of the new IPP facility as 


planned will be in compliance with the ambient air quality standards’ 


                                                   


28 Exponent Atmospheric Sciences (June 2013): Air Dispersion Modelling for an Independent Power Project at the Hawiyah Gas Plant, 


Saudi Arabia (p.2) 
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7 Noise & Vibration 


7.1 Introduction 


This Chapter addresses the potential noise and vibration impacts associated with the ABQ Project during the 


construction phase. In addition, guidance is provided on the operational phase impacts and, where significant 


impacts are identified, appropriate avoidance and mitigation measures are provided. 


7.2 Relevant Standards and Legislation 


7.2.1 Construction Phase Impacts 


The Kingdom of Saudi Arabia National Environmental Standard sets out General Construction maximum 


permissible façade noise limits depending on the designated area type in Article VI – Noise from construction 


activities. The permissible noise levels are presented in Table  7-1. 


Table  7-1 General Construction maximum permissible facade noise levels 


Area Classification Daytime LAeq, 12h dB 
(5min) 


Evening LAeq, 12h dB 
(5min) 


Night-time LAeq,12h dB 
(5min) 


A, B, C 75 65 45 


D 80 80 80 


 


The area classification is as follows: 


 A: Quiet areas – These areas are designated quiet areas as they hold value in terms of being places of 


worship, important tourist attractions, recreational park land and those areas surrounding hospitals, schools 


and noise sensitive natural habitats. 


 B: Sensitive – Areas designated in this category will typically be dominated by residential properties 


(including hostels and hotels) and may range from sparse population densities to suburban districts of 


cities. 


 C: Mixed – This designation applies to mixed areas often within cities where there is a mix of residential 


and commercial activities. This designation will also apply to retail and financial districts. 


 D: Non-Sensitive – The final classification of district is a predominantly industrial area where there are few 


residential properties and commercial premises. This classification also applies to industrial cities and land 


that is generally unpopulated.  
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It should be noted that the table as taken from the Kingdom of Saudi Arabia National Environmental Standard 


indicates LAeq, 12h indices for the evening as well as the night time periods. This is generally a day time index 


and the evening and night times are usually measured in terms LAeq, 4h and LAeq 8h respectively. The 24 hour day 


is split into three segments; 0700-1800 for the day time period, 1800-2200 for the evening period, and 2200-


0700 for the night time period. Our assessment is based on 12 hour days, 4 hour evenings and 8 hour nights. 


In the absence of any national environmental noise calculation methodology guidance with respect to Saudi 


Arabia and where detailed information is available, it is appropriate to estimate the levels of noise and vibration 


at local noise sensitive receptors in accordance with British Standard (BS) 5228:2009 Code of practice for 


noise and vibration control on construction and open sites – Part 1: Noise. 


This document details a methodology for estimating construction noise levels from a site based on the type of 


plant, usage, and distance to receiver, barriers and ground conditions. The assessment is carried out for 


multiple sources and multiple receivers. 


7.2.2 Operational Phase Impacts 


Criteria for permitted free field external noise limits are given activities are given within the Kingdom of Saudi 


Arabia National Environmental Standards in Article IV – Community noise and presented in Table  7-2. 


Table  7-2 Permitted free-field external noise limits for community noise, measured at any noise 
sensitive property within the appropriate area designation  


Designation Daytime LAeq, T dB Evening LAeq, T dB Night-time LAeq, T dB 


A 50 45 40 


B 55 50 45 


C 60 55 50 


T- This is understood to be 12 hours for Day, 4 hours for Evening and 8 hours for Night time periods. 


The area designations are as follows: 


 A: Sensitive – These areas are designated quiet areas as they hold value in terms of them being places of 


worship, important tourist attractions, recreational park land and those areas surrounding hospitals, schools 


and noise sensitive natural habitats.  


 B: Mixed – Areas designated in this category will typically be dominated by residential properties (including 


hostels and hotels) and may range from sparse population densities to suburban districts of cities. 


 C: Non-Sensitive – This designation applies to mixed areas often within cities where there is a mix of 


residential and commercial activities. This designation will also apply to retail and financial districts. 


In addition criteria for noise from industrial units in areas set aside primarily for industrial activities are given in 


Article V – Noise from industrial units in areas set aside primarily for industrial facilities and presented in 


Table  7-3. 
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Table  7-3 Maximum permissible free-field noise levels 


Site Daytime LAeq, T dB Evening LAeq, T dB Night-time LAeq, T dB 


A1 55 50 45 


A2 55 50 45 


A3 55 50 45 


A4 65 60 50 


A5 75 65 55 


T- This is understood to be 12 hours for Day, 4 hours for Evening and 8 hours for Night time periods. 


The site classification is as follows: 


 A1 – Retail refers to areas that are entirely dominated by retail, dining and recreational properties. 


 A2 – Warehousing refers to areas where units predominantly store products or goods for distribution and 


there are no or very limited process activities. 


 A3 – Light industrial refers to those areas which may be mixed with or adjacent to residential properties 


where minor manufacturing processes take place. 


 A4 – Medium density industrial areas are those when a range of manufacturing processes including 


combustion take place on small to medium size sites and there is an absence of residential properties. 


 A5 – High density industrial refers to designated industrial cities and complexes where large scale 


manufacturing, refining and petrochemical processes exist. Cement manufacture is specifically included. 


In addition to the Local Environmental Standards, the IFC World Bank General EHS Guidelines are presented 


in Table  7-4 below. 


Table  7-4 Noise level guidelines 


Receptor Daytime 0700-2200 
LAeq, 1h dB 


Nigh-time 2200-0700 
LAeq, 1h dB 


Residential; institutional; educational 55 45 


Industrial; commercial 70 70 


 


In addition to the absolute standards provided in Table  7-4 above, it is also a requirement of the IFC that noise 


impacts should not result in a maximum increase in background levels of 3dB at the nearest receptor location 


off-site. 


Finally the Saudi Aramco Technical Specification sets out the noise level criteria presented in Table  7-5 during 


the operational phase of the Project. 
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Table  7-5 Aramco noise limits 


Location Noise Level dB(A) 


At the Plant fence, when all equipment is in operation 60 


At 1m (3.28ft) distance of CGTG enclosure 85 


Noise impact at the nearest receptor location off site 70 


Maximum increase in background levels at the nearest receptor 
location of site 


3 


Within control room 50 


Within machine rooms and workshops 85 


 


In addition to the above Environmental Noise Limits there are the Occupational Noise Limits in Table  7-6 that 


are used to protect employees from long term hearing damage. 


Table  7-6 Saudi Arabian Oil Company Permissible Occupational Noise Limits 


Duration of Exposure (Hours) Sound Pressure Level dB(A) 


16 85 


12 87 


10 88 


8 90 


6 92 


4 95 


3 97 


2 100 


1.5 102 


1 105 


0.5 110 


0.25 or less 115 


Impulsive Event 140 (Peak) 
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7.3 Methodology 


7.3.1 Construction Phase 


Construction noise has been assessed using the methodology set out in BS 5228 Part 1.  It is understood the 


main construction phases are as follows: 


 Site preparation; 


 Civil works; 


 Supply and installation of plant and equipment; and 


 MEP works. 


Noise predictions have been undertaken utilising the DataKustic CadnaA noise modelling software and based 


on the source noise levels presented in Table  7-7, which are in accordance with BS5228. 


Table  7-7 Construction Noise Emission Data 


Equipment 


Sound Pressure Level, LAeq dB (@10m) 


Site 
Preparation 


Civil  
Works 


Plant and 
Equipment 


MEP  
Works 


Dozer (41 t) 80 80   


Tracked Excavator (40t) 79 79   


Wheeled Loader  80 80   


Articulated dump truck (tipping fill) 81    


Lorry 80 80 80 80 


Vibratory Roller 74 74   


Large Rotary Bored piling rig 83    


Cement Mixer truck  75   


Tracked Mobile Crane  77 77  


Lifting Platform   67 67 


Tower Crane  77 77 77 


Power for site cabins 66 66 66 66 


Water pump (diesel) 68 68   


Angle Grinder  80 80  
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The noise predictions are based on the following assumptions: 


 There is one of each item of equipment on the site, 


 The ground is hard and reflective; and 


 The works are spread evenly across the work site. 


7.3.2 Operational Noise 


Operational noise levels will be assessed using the methodology set out in ISO 9613:2. This methodology uses 


the following corrections to estimate environmental noise levels: 


 Source sound power level; 


 Geometric spreading; 


 Screening; 


 Air absorption; and 


 Ground effects 


The noise data used within the CadnaA model for the gas turbine generator, steam turbine package, HRSGs 


and close cooling water cooler were provided by the Client and can be seen in Table  7-8, Table  7-9, and 


Table  7-10. 


Table  7-8 Sound Power Levels of the Gas Turbine Generator 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Inlet with Silencer 103 110 104 97 91 94 100 91 77 


Accessory Module 103 107 101 98 97 97 99 93 87 


Inlet Plenum 85 86 81 81 78 76 82 69 56 


Turbine Compartment 110 113 107 106 103 101 106 102 97 


Exhaust Plenum 98 112 106 100 95 88 86 82 77 


Load Compartment 90 102 100 93 86 81 81 75 66 


Generator 92 99 96 91 91 87 83 75 64 


Exhaust Plenum 145 144 148 147 143 141 134 117 100 
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Table  7-9 Sound Power Levels for Cooling Tower 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Fan, Motor, and Gear Box  110 90 97 100 103 104 102 100 97 


 


Table  7-10 Sound Power Levels for the Closed Cooling Water Cooler 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Fan 98 102 100 96 95 94 89 85 75 


 


The sound pressure levels for the gas turbine step-up transformer, steam turbine step-up transformer as well 


as the auxiliary transformer were assumed to have a diffuse sound field pressure of 75dB(A). Furthermore 


85dB(A)  at 1m was utilized for the sound pressure levels of all pumps used at the plant.  


In addition it has been assumed that the building fabric of all buildings including Gas Turbine Generators 


(GTG), Heat Recovery Steam Generators (HRSGs), Steam Turbine Generator (STG) enclosures and pump 


enclosures will provide a minimum weighted sound reduction index (Rw) of 30dB. This is typically achieved 


using an aluminium cladding panel. 


The stated assumptions and noise data were used to create a noise model for the steady state base load as 


shown in Figure  7-1. 


However this model did not include: 


 Start-up/shut down of the power plant; 


 Commissioning phase;  


 Failure conditions; 


 Emergency conditions; and   


 Other abnormal operating conditions. 
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Figure  7-1 Screenshot of the CadnaA Operational Model 


7.3.3 Vibration 


Operational vibration can be an issue with thermal power station developments within a 200 m radius of 


vibration-sensitive properties and extremely unlikely beyond a distance of 500 m. Site visits and a review of the 


topographical drawings have indicated that the nearest affected premises are beyond this zone of influence.  


As such, operational vibration impacts have not been assessed.  Any source of vibration significant enough to 


be perceived at or beyond the boundary would be potentially destructive close to the source and it is therefore 


not considered that this condition would occur. 


7.4 Existing Baseline Conditions 


In order to fully quantify the existing baseline noise levels, measurements were undertaken at four locations 


around the ABQ facility. The measurement locations are described in Table  7-11 and presented in Figure  7-2. 


Table  7-11 Description of noise measurement locations 


Location Description 


NML1 At the location where the proposed equipment will be installed. Noise levels were dominated 
by mechanical plant from the power station. 


NML2 At the southern boundary of the site approximately 1200m from the proposed equipment 
site.  


NML3 Representative of the nearest residential developments in Abqaiq town approximately 
2300m to the west of the proposed equipment site.  


NML4 Representative of the Aramco accommodation approximately 1000m from the proposed 
equipment site.  







 


 


 


   


 93 | 297  


   


 


Figure  7-2 Noise Measurement Locations 


The results of the noise survey are presented in Table  7-12 below. 


Table  7-12 Measured baseline noise data 


Location Time Period LAeq Lmax L90 L10 


NML1 Day 70.5 89.0 60.0 73.8 


NML2 Day 73.4 91.2 63.0 75.8 


NML3 Day 73.5 93.4 58.5 77.0 


NML4 Day 59.3 88.8 50.6 59.5 


 


It should be noted that during the noise measurements, there were strong winds which may have had a bearing 


on the results, however due to site access restrictions this was the only time and date at which the noise survey 


was possible. Therefore based on the site visit and the expected noise climate under typical conditions, the 


noise levels presented in Table  7-13 are expected at the nearest noise sensitive receptors. These are based 


on our subjective assessment of the noise climate on site and our experience of many other sites industrial 


sites in the region. These noise levels are also in line with the Kingdom of Saudi Arabia National Environmental 


Standards as described in Section  7.2 and are also within the noise limits sets in the Aramco guidelines which 


are expected to be in effect currently at the facility.  
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Table  7-13 Estimated baseline noise climate 


Location Daytime LAeq, 12h dB Evening LAeq, 4h dB Night-time LAeq, 8h dB 


Non-sensitive Industrial 60 55 50 


7.5 Sensitive Receptors 


The Saudi Aramco oil processing complex is situated very close to the town of Abqaiq and is adjacent to the 


Saudi Aramco accommodation. The noise sensitive receptors in the vicinity of the proposed works site are 


shown in Figure  7-3 and described in Table  7-14. 


Table  7-14 Description of noise sensitive receptors 


Location Description 


465 Aramco residential development approximately 800m from the site 


466 Nearest residential developments in Abqaiq town approximately 2300m from the site 


 


 


Figure  7-3 Noise Sensitive Receptors 
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7.6 Assessment of Construction and Operational Impacts 


7.6.1 Construction Phase Impacts 


The construction phase assessment has been undertaken based on the principles described in Section  7.3.1 


and the results are presented in the form of noise maps in Figure  7-4 and Figure  7-5.   


>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 
            
            


  


Figure  7-4 Construction Noise – Site Preparation and Civil Works Noise Map 


>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 
            
            


  


            Figure  7-5 Construction Noise – Plant and Equipment and MEP Works Noise Map 
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The construction phase noise impacts are rated as being of minor negative significance, therefore special 


mitigation measures will not be required to protect off site receptors. 


7.6.2 Operational Phase Impacts 


The operational phase assessment has been undertaken based on the principles described in Section  7.3.2 


and the results are presented in the form of noise maps in Figure  7-6. 


>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 
            
            


 


 


Figure  7-6 Operational Noise – Proposed Equipment Noise Map 


The results of the noise modeling predictions compared to the criteria are presented in Table  7-15 below.   







 


 


 


   


 97 | 297  


   


Table  7-15 Operational Phase Predicted Noise Levels 


Location 
Predicted 


steady state 


dB LAeq, T 


Existing 
Noise Levels 


dB LAeq, 10min 


Noise Limit  


dB LAeq, T 
Acceptable 


North Boundary 45 60* 60 Yes 


South Boundary 40 60* 60 Yes 


East Boundary 30 60* 60 Yes 


West Boundary 50 60* 60 Yes 


Aramco Residences 40 50* 53 Yes 


Abqaiq Town 30 50* 53 Yes 


*Existing noise levels based on the assumed noise climate as described in Section  7.4. 


The results indicate that the predicted sound pressure levels from the new equipment will meet the 60dB(A) 


criteria at the boundaries of the site. In addition the cumulative noise of the existing noise levels on site and the 


new equipment are still below the 60dB(A) criteria at the boundaries.  


Further more it is predicted that there will be no increase in the noise levels incident at the nearest noise 


sensitive receptors therefore no operational impacts have been predicted; impacts are therefore determined as 


being of negligible significance. 


7.7 Mitigation Measures, Residual and Cumulative Effects 


7.7.1 Construction Phase Mitigation Measures 


The predicted construction noise levels during the construction phase are below the criteria therefore no 


additional mitigation measures are required. 


It is however recommended to follow ‘As Low As Reasonably Practicable’ methods of noise and vibration 


control such as: 


 It is recommended that regular noise monitoring is undertaken within close proximity of noise sensitive 


locations, if future works include activities which are known to cause significant levels of noise; 


 In order to control the duration of noise and vibration from the construction activities, no noise from the 


works will be audible at the boundary of any occupied residential property outside the hours of: 


 Saturday to Thursday 07:00 - 19:00; and  


 No working on Friday or Public Holidays. 


 If noise exceeds the required standards the use of acoustic screens or noise attenuation measures will be 


implemented; 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 98 | 297  


   


 Stationery machinery such as generators must be kept in enclosed structures for noise control during the 


night; 


 Items of plant on site operating intermittently will be shut down in the intervening periods between use; 


 Electrically powered plant should be preferred, where practicable, to mechanically powered alternatives.   


 All mechanically powered plant should be fitted with suitable silencers; 


 Use of vibratory hammer for piling rather than impact hammer to reduce noise levels; 


 High frequency vibrator hammer to be used rather than low frequency based on the type of piling; 


 Moveable acoustic sound barriers for the hammer and piling equipment to be provided near to receptors 


such as the adjacent staff accommodation and other facilities; 


 Delivery vehicles should be prohibited from waiting within or near the construction site with their engines 


running. The movement of heavy vehicles during the night will be avoided wherever practical; 


 Noisy equipment and machinery will be replaced with less noisy alternatives or provide equipment that is 


specifically designed with noise inhibitors, such as generators and compressors with silencers and muffled 


jackhammers; and 


 It is recommended that a grievance procedure be implemented by the EPC Contractor. This will provide a 


mechanism for adjacent staff or nearby residents to make representations if significant noise disturbance 


occurs. 


7.7.2 Construction Phase Residual Effects 


Given the nature of the locality and current monitoring of sensitive receptors, it is anticipated that the overall 


residual impact for construction works will be temporary and of negligible significance. 


7.7.3 Construction Phase Cumulative Effects 


Construction noise has been assessed within the construction noise section above. It is considered that the 


cumulative effects of these noise sources are negligible on account of the temporary nature of construction 


activities and the considerable distance of the nearest off-site noise sensitive location. 


7.7.4 Operational Phase Mitigation Measures 


The predicted environmental noise emissions from the ABQ facility during the operational phase are below the 


noise criteria based on the supplied noise data, therefore from an environmental perspective, no additional 


mitigation measures are required. 


Saudi Aramco Engineering Standard SAES-A-105 – Noise Control (5 August 2012) sets out the requirements 


for the EPD/ECC in terms of providing noise level testing  as part of the commissioning process, prior to 


approval.  Any areas that exceed 85 dB(A) will need to be detailed on  a noise contour drawing. 
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However, it is important to note that there are also occupational noise standards that need to be maintained as 


part of the Health and Safety of the employees at the facility. It is therefore important that noise levels in 


working areas are limited to less than 85 dB(A) at 1m from any noise generating equipment. 


It is recommended that as part of the Operational Management Plan regular noise monitoring is undertaken at 


the site boundary to show compliance with KSA noise standards. It is further recommended that a full 


occupational noise survey is undertaken in the interests of the health and safety of the site employees. 


7.7.5 Operational Phase Residual Effects 


Given the predicted increase in operational noise levels and the distance of noise sensitive to the proposed 


site, it is anticipated that the overall residual impact for the operational works will be of negligible significance. 


7.7.6 Operational Phase Cumulative Effects 


Operational noise has been assessed within the operational noise section above. It is considered that the 


cumulative effects of these noise sources are negligible due to the existing noise levels measured on site and 


distance of the nearest noise sensitive receptors. 


7.8 Summary and Conclusions 


An assessment of the potential noise and vibration effects of the ABQ facility during both construction and 


operation has been undertaken. 


The construction phase noise impacts have been predicted based upon noise data contained in BS5228. The 


results of the assessment are within the recommended limits and recommendations for the on-going monitoring 


of the noise levels associated with construction activity have been made. 


The operational phase noise impacts have been predicted based upon noise data supplied for the intended 


equipment. The results of the assessment are within the recommended limits and recommendations for the on-


going monitoring of the noise levels associated with operational activity have been made.  
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8 Waste Management  


8.1 Introduction 


This chapter presents the results of a solid waste assessment for the proposed ABQ facility. The potential 


impacts that may arise from waste generated during the construction and operational phases are identified, 


whilst the chapter also details opportunities for implementing mitigation measures together with good practice 


for the storage, transfer and disposal of waste in order to reduce the potential impacts arising during each 


phase of the development.  


8.2 Relevant Standards and Legislation 


8.2.1 National Legislation & Standards 


The GER 2001 makes specific reference to the control of solid waste materials and, in particular, waste 


materials which are classified as hazardous in terms of their impacts on the environment. The following are of 


particular note: 


 Article 14 (Hazardous Waste Management) identifies the Presidency of Meteorology and the Environment 


(PME) as the responsible authority for the regulation of waste materials; and 


 GER Appendix 4 “Hazardous Waste Control Rules and Procedures” provides details regarding the 


classifications of waste and the obligations placed on producers, transporters and waste disposal 


authorities to ensure environmental pollution is avoided. Prior to shipping any hazardous waste outside the 


facility, the generator of hazardous waste shall comply with the requirements for packaging, record keeping 


and duty of care obligations.   


8.2.2 PME 2012 Standards 


The revised PME environmental standards, issued in 2012, include the following, which are of relevance to this 


assessment: 


 Environmental Standard 8 – Waste Acceptance Criteria; 


 Environmental Standard 9 – Waste Classification; 


 Environmental Standard 12 – Waste Control; 


 Environmental Standard 13 – Waste Handling and Storage; 


 Environmental Standard 14 – Waste Training and Operators; and 
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 Environmental Standard 15 – Waste Transport. 


The requirements of these standards as they relate to the Project are detailed within the mitigation section 


below. 


8.2.3 Saudi Aramco Standards 


Saudi Aramco has defined specific instructions and procedures regarding waste management. The relevant 


instructions and procedures for the Project are the following: 


 GI 0430.001 Implementing the Saudi Aramco Hazardous Waste Code (HWC), 1st January 201029 within 


Saudi Aramco’s General Instruction Manual. This instruction ‘defines responsibilities, principles and 


practices for the implementation of hazardous waste requirements that are designed to comply with 


government and local regulation, protect the environment, actively reduce or minimize waste generation, 


and reduce associated waste management costs’. The Project will be required to comply with this 


instruction. This provides for example the following principles and practices: 


 Periodical inspections conducted by the Environmental Protection Department (EPD) in order to detect 


and correct improper practices and conditions; 


 Vigorous promotion for waste minimisation and proper waste management in order to encourage and 


assist employees in protecting the environment; and 


 An annual Hazardous Waste Compliance report incorporating major programs covered by the Saudi 


Aramco HWC and forwarded to Corporate Management. 


 GI 150.001 Asbestos Hazard Management, 29th July 200730 within Saudi Aramco’s General Instruction 


Manual. This instruction ‘assigns responsibilities and establishes measures for the identification, regulation, 


utilization and disposal of asbestos-containing materials (ACM). The Project will be required to comply with 


this instruction. This provides for example the following instructions for disposal within Section 6.0: 


 ‘The proponent shall ensure that all asbestos waste leaving the work site is properly contained, sealed 


and labelled and transported in a covered leak-proof vehicle to prevent the release of asbestos fibers 


during transport and that Hazardous Waste Manifest has been correctly filled and accompanies the 


load’; 


                                                   


29 Saudi Aramco: General Instruction Manual – Implementing the Saudi Aramco Hazardous Waste Code (HWC) - GI 0430.001, 1st January 


2010. 


30 Saudi Aramco: General Instruction Manual – Asbestos Hazard Management – GI 150.001, 29th July 2007. 
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 ‘The landfill operator shall inspect received loads to verify that the waste has been properly contained to 


prevent the release of asbestos fibers during disposal prior to signing the Hazardous Waste Manifest’; 


and 


 ‘The perimeter of the disposal site must be fenced to prevent access by the general public. Signs must 


be posted indicating that this is an asbestos disposal site’. 


 CU 22.06 Disposal of Polychlorinated Biphenyl (PCB), 30th March 200931 within Saudi Aramco Supply 


Chain Management Manual. The Project will be required to comply with this. This document describes 


procedures for processing and disposing of PCB and it provides the following: 


 The definition of PCB; 


 The procedure for requesting disposal of PCB; 


 The procedure for handling PCB safely; 


 The procedure to apply in the event that the personnel are affected by PCB; and 


 The procedure for sending PCB for disposal. 


 


In addition, the Saudi Aramco Engineering Standards (SAESs) covers the subject Solid Waste Landfill 


Requirements within SAES-S-007, 5th August 201232. Within this standard, it is detailed in which class of landfill 


will be disposed the different type of Waste. The Project will be required to comply with this. The classification 


of the waste disposal is the following:   


 Class I hazardous wastes will be disposed in a Class I Landfill; 


 Class II solid wastes shall be disposed in either a Class II or a Class I landfill; and 


 Class III solid wastes shall be disposed in either a Class III or a Class II landfill. 


8.2.4 IFC Standards 


The IFC Environmental, Health and Safety (EHS) Guidelines for Thermal Power Plants (December, 2008) 


requires: “Management of ash disposal and reclamation so as to minimize environmental impacts – especially 


the migration of toxic metals, if present, to nearby surface and groundwater bodies, in addition to the transport 


of suspended solids in surface runoff due to seasonal precipitation and flooding. In particular, construction, 


operation, and maintenance of surface impoundments should be conducted in accordance with internationally 


recognized standards.” 
                                                   


31 Saudi Aramco: Supply Chain Management Manual – Disposal of Polychlorinated Biphenyl (PCB) – CU 22.06, 30th March 2009. 


32 Saudi Aramco: Engineering Standards – Solid Waste Landfill Requirements – SAES-S-007, 5th August 2012. 
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Section 1.5 of the IFC General EHS Guidelines covers Hazardous Materials Management and Section 1.6 


deals with waste management and is applicable to all projects that generate, store or handle any quantity of 


waste. The waste management guidelines state that facilities that generate and store wastes should practice 


the following: 


 Establish waste management priorities at the outset of activities based on an understanding of potential 


Environmental, Health, and Safety risks and impacts; 


 Establish a waste management hierarchy that considers prevention, reduction, reuse, recovery, recycling, 


removal and finally disposal of wastes; 


 Avoid or minimize the generation waste materials, as far as practicable; 


 Where waste generation cannot be avoided but has been minimized then options for recovering and 


reusing waste should be developed; and 


 Where waste cannot be recovered or reused, identify means of treating, destroying, and disposing of it in 


an environmentally sound manner. 


This assessment also considers the likely impacts upon soils and geology as a result of project activities in 


relation to the updated IFC Performance Standards; namely: 


 Performance Standard 3: Resource Efficiency and Pollution Prevention. 


It is a requirement of this performance standard to implement measures to ensure the following: 


 ‘avoid the generation of hazardous and non-hazardous waste materials. Where waste generation cannot be 


avoided, the client will reduce the generation of waste and recover and reuse waste in a manner that is 


safe for human health and the environment.  Where waste cannot be recovered or reused, the client will 


treat, destroy or dispose of it in an environmental sound manner that includes the appropriate control of 


emissions and residues resulting from the handling and processing of the waste material’;    


 ‘when hazardous waste disposal is conducted by third parties, the client will use contractors that are 


reputable and legitimate enterprises licensed by the relevant government regulatory agencies and obtain 


chain of custody documentation to the final destination’; 


 ‘The client will avoid or, when avoidance is not possible, minimise and control the release of hazardous 


materials….The client will avoid the manufacture, trade and use of chemicals and hazardous materials 


subject to international bans or phase-outs due to their high toxicity to living organisms, environmental 


persistence, potential for bio accumulation or potential for depletion of the ozone layer’; and, 


 ‘This section also provides guidelines for the segregation of waste into hazardous and non-hazardous 


streams and how to manage these waste streams. The Project should seek to demonstrate compliance 


with the principles and guidelines set out within this document’. 
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8.3 Methodology 


The principal aim of this assessment is to consider the key waste management issues associated with the 


construction and operational phases of the proposed ABQ facility, with particular reference to identifying 


opportunities for the reduction of the severity or likelihood of significant environmental impacts. 


 A site visit undertaken by WSP on June 12th 2013;  


 A desk top review to collate existing information relevant to waste generation and disposal in the Kingdom; 


 A review of the Project in relation to waste storage and transfer requirements; and 


 A review of available and accessible waste guidance and policy information. 


8.4 Existing Baseline Conditions 


8.4.1 Existing Baseline Conditions 


Responsible management of solid waste materials, both hazardous and inert, has become a pressing need for 


all developing and modern economies, including the Kingdom of Saudi Arabia.  There are strong economic and 


environmental reasons for tackling the growing quantity of solid waste. 


Waste management sites and facilities in the Kingdom are typically operated and managed by private 


companies or the local municipalities, with the PME as the competent environmental regulator. When new sites 


are proposed and constructed, the PME plays an important role in advising the operators on the environmental 


protection requirements for the facility. 


The design of any new facility should take into account the types of waste being produced within a given area 


or region and the environmental setting in which it will be placed. The needs and concerns of the local 


population should be considered within the decision process. 


During the site visit, no inert and/or hazardous wastes were observed within the site footprint or in its close 


proximity. 


8.5 Sensitive Receptors 


The main sensitive receptor relating to hazardous and non-hazardous (inert) wastes generated by the Project 


will be the waste infrastructure utilised for the treatment and storage of wastes produced from the facility, both 


during the construction and operational phases. These receptors have been assessed as low to medium in 


terms of sensitivity.  
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Potentially sensitive receptors also include construction and operational workers who could be exposed to 


hazardous materials if adequate procedures have not been implemented to ensure the abatement, correct 


storage and transport of such waste materials, together with contamination of the environment resulting from 


releases of hazardous substances. There is also the potential for increased traffic generated by the 


requirement for waste removal throughout the construction and operational phases of the Project. Traffic 


Impacts are discussed elsewhere in this report. 


8.6 Assessment of Construction and Operational Impacts 


8.6.1 Construction Phase Impacts 


A summary of the potentially significant effects associated with the generation of both hazardous and non-


hazardous waste streams as a result of the construction phase of the ABQ facility is presented below.  


The construction of the facility is likely to generate significant quantities of waste; Table  8-1, below, outlines the 


waste types and sources expected during the construction phase. At this stage however it is not possible to 


quantify the amounts of wastes produced.  


Table  8-1 Typical Construction Phase Waste Origins 


Excavation and Demolition Waste 


 Spoil;  


 Demolition waste 


Other Solid Wastes 


 Residual general waste 


 


Construction wastes 


 Concrete and cement  


 Brick / Block/ Ceramics 


 Metals including steels from fabrication, iron 


aluminium etc.  


 Glass and Cladding 


 Timber and plaster board 


 Insulation materials including fibreglass 


 Plastics from packaging and construction materials 


Hazardous wastes 


 Oil both liquid and sludge 


 Paint, thinners contaminated painting equipment 


 Chemicals 
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Excavation Waste 


It is likely that significant quantities of excavation waste will be generated through the construction of such 


elements as the foundation and the construction of service trenches. It is expected that the majority of 


excavated material will comprise of natural ground material, which is likely to be classified as non-hazardous. 


Whilst a qualitative impact assessment cannot be undertaken to ascertain the levels of excavation and 


demolition waste generation, it is thought that this may result in a minor negative impact.  


Generation of Construction Waste 


Waste material from the construction of buildings and plant infrastructure will require off-site disposal. 


Additionally, the high number of construction workers expected to be required at the site during the construction 


phase is likely to result in an increase in waste generation. 


Licensed waste management facilities must be used for disposal and therefore the waste generation is likely to 


result in a minor negative impact. 


Uncontrolled or unlicensed dumping of waste is common in the region and steps should be taken to ensure this 


does not happen in order to prevent significant environmental damage in the local area. 


Storage of Construction Waste 


The impacts associated with the poor storage of construction materials on-site may result in the potential 


wastage of large volumes of raw materials. It is anticipated that prior to the implementation of appropriate 


mitigation measures that this will result in a minor negative impact.  


Movement of Construction Waste 


The potential impact from the off-site movement and disposal of waste, either to an appropriate landfill site or to 


a recycling centre, may result in increased traffic movements from the site which will result in noise and dust 


generation. Such perceived traffic impacts are dealt with elsewhere in the report but for the purpose of this 


report are thought to be of minor negative impact.  


Generation of Hazardous Wastes 


Hazardous wastes likely to be produced will include oil (both liquid and sludge), paint, thinners, contaminated 


painting equipment and chemicals associated with construction activities. 


It is anticipated that potential impacts of hazardous waste streams generated from construction activities of the 


ABQ facility are likely to be of moderate negative significance due to the potential to cause contamination if 


not managed or disposed of properly. It is also noted that not all landfills in the Kingdom are lined which 


suggests that the leaching of hazardous materials to the surrounding soil strata and groundwater may occur. 


The contamination impacts associated with hazardous wastes are described in full in the chapter on soils, 


geology, and contamination.  
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8.6.2 Operational Phase Impacts 


The type of solid waste materials generated during the operational phase may be expected to include:  


 Waste associated with operation and maintenance works of the plant equipment; and,  


 General waste streams generated from the administration buildings, site canteen and worker 


accommodation. 


Generation of Hazardous Wastes 


The principal solid waste impact associated with the operation of the Project will be the production of chemical 


packaging, and the subsequent containment and transportation associated with their disposal. Other types of 


solid waste materials generated during the operational phase include:  


 Process residuals; 


 Spent media; 


 Waste associated with operation and maintenance works of the plant equipment; and  


 General waste streams generated from the administration buildings. 


Further, hazardous wastes likely to be produced will include hydrocarbons and oils, solvents, contaminated 


rags, steel and plastic drums, filters, paints and greases, together with chemical dosing remnants from the 


chemical injection of the main feedwater dosing system. Periodically, it may also include pipe work, metals and 


plastics associated with plant maintenance or filter media and sludge arising from treatment works.  


It is anticipated that potential impacts of hazardous waste streams generated from the operational and 


maintenance works and plant processes of the ABQ facility are likely to be of moderate negative significance 


due to their potential to cause contamination if not managed or disposed of properly. Uncontrolled or 


unlicensed dumping of waste is also common in the region and steps should be taken to ensure this does not 


happen in order to prevent significant environmental damage.   


General Solid Wastes 


The waste from the operational administration area and any worker’s accommodation included within the site 


boundary of the plant will be general waste streams of a predominately non-hazardous nature and may include: 


 Paper – waste paper may be generated during the general administration process and on site record 


keeping; 


 Organic food waste – leftover food and preparation waste from canteen areas; 


 Cardboard – waste cardboard may be generated from deliveries of material to the site; 


 Green waste – from on-site landscaping; and 


 Plastic packaging – waste plastic packaging in the form of shrink and bubble wrap. 
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The Project is unlikely to result in a significant generation of general solid waste during operation and the 


impact is therefore predicted to be minor negative effect, due in the main to the impact on depleting landfill 


space in the region. 


8.7 Mitigation Measures, Residual and Cumulative Effects 


The mitigation measures applicable to waste management are set out within this section. 


8.7.1 Construction Phase Mitigation Measures 


In accordance with Environmental Standard 8 – Waste Acceptance Criteria, a waste generator must undertake 


a detailed audit of their waste to establish whether the waste: 


i. is prohibited from disposal to landfill; 


ii. is hazardous and suitable for landfill in its current condition; 


iii. is hazardous and would meet the Waste Acceptance Criteria (WAC) for dedicated hazardous landfill; 


iv. is hazardous and regarded as stable and non-reactive; 


v. will be classified as inert, appears on the WAC lists and does not require testing; 


vi. requires testing prior to being certain as to which class of landfill it can go to; or 


vii. has, or may be subject to treatment of some sort. 


Details of the waste classification process are set out in Environmental Standard 9 – Waste Classification. 


Once the waste is characterised, the Generator must then consider the ways in which the waste might be 


managed and disposed, in accordance with the waste hierarchy of minimisation, reuse, recovery or ultimate 


disposal.  


This is illustrated in Figure  8-1 below. 
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Figure  8-1 Waste Hierarchy 


If disposal is the only option, the Generator must select the disposal option that avoids or reduces any impact 


on the environment. Where landfill is the only disposal option identified for all or part of the waste, the 


Generator must consider the appropriate treatment options as follows: 


i) identify the landfill that may be able to accept the treated waste; and 


ii) establish whether the waste will meet the relevant WAC. 


During the construction phase, the EPC contractor and their sub-contractors will be required to minimise the 


impacts on the environment that may arise as a result of construction works.  This is normally implemented via 


the development of a construction environmental management plan (CEMP), and adherence to such a plan. 


The CEMP will need to comply with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply 


Chain Management and General Instruction Manual. The construction contractor will also promote the 


commitment to continual improvement and the identification of appropriate opportunities to reduce waste and 


where practicable, promote recycling and the potential reuse of materials. This will be implemented by ensuring 


increased awareness among construction workers of more sustainable working practices, for example through 


‘Tool Box Talks’ to ensure that all workforce and sub-contractors are adequately informed. 


The EPC contractor and their sub-contractors will be required to identify the types and quantities of waste that 


can be minimised or effectively segregated for recycling/re-use and the materials that require disposal to 


landfill. As part of this process, clearly labelled waste skips should be provided for the separation of specific 


waste materials such as metal, wood, cardboard and polythene for recycling. Separate skips or containers will 


also be provided for residual waste streams generated during the construction phase which cannot be reused 


or recycled.  


Any waste fuels, oils and chemicals will be stored separately in a bunded compound situated on an 


impermeable surface in order to prevent any potential spillage and contamination issues prior to collection for 


appropriate disposal. 
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In addition, and in accordance with the IFC EHS Guidelines (Waste Management), waste minimisation should 


be encouraged among suppliers. This is likely to involve suppliers committing to reducing surplus packaging 


associated with any construction materials; particularly common packaging materials such as plastics (shrink 


wrap and bubble wrap), cardboard and wooden pallets. This may also involve improved procurement and 


consultation with selected suppliers regarding commitments to waste minimisation, recycling and the emphasis 


on continual improvements in environmental performance. Table  8-2, below, summarises the most important 


mitigation measures that will be implemented to minimise the potential waste of on-site materials during 


construction. 


Table  8-2 Measures to Reduce the Waste of on-site Materials 


Ordering Delivery 


Avoid: 


 Over ordering (order ‘just in time’); 


 Ordering standard lengths rather than lengths 


required; 


 Ordering for delivery at the wrong time (update 


programme regularly). 


Avoid: 


 Damage during unloading; 


 Delivery to inappropriate areas of the site; 


 Accepting incorrect deliveries, specifications, or 


quantities. 


 


Storage Handling 


Avoid: 


 Damage to materials from incorrect storage; 


 Loss, theft, or vandalism through secure storage 


and on-site security. 


Avoid: 


 Damage or spillage through incorrect or 


repetitive handling. 


 


Additionally, in order to ensure that such a system of reuse and recycling is effective a set of measures should 


be set out which encourages a programme of auditing at each stage of the construction process. This will assist 


in achieving appropriate on-site waste targets and focus upon: 


 Quantifying raw material wastage; 


 Quantifying the generation of each waste stream; 


 Methods by which the waste streams are being handled and stored;  


 Quantifying the material disposed of off-site to landfill facilities; and, 


 Identifying responsibilities. 
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Setting waste targets and undertaking future measurement and monitoring will assist in determining the 


success of waste management initiatives employed at the ABQ site during construction. This will ultimately lead 


to continual improvement as the construction process progresses. 


Environmental Standard 12 – Waste Control sets out a Duty of Care on waste generators, transporters and 


disposers to ensure that: 


a) Waste is not illegally disposed of or dealt with without a licence or in breach of a licence or in a way that 


causes pollution or harm; 


b) Waste does not escape from a Waste Handler’s control; 


c) Waste is transferred only to an ‘authorised person’, such as the relevant Competent Agency, registered 


transporter or licensed disposer; 


d) When the waste is transferred, it is accompanied by a full written description so that each person who has it 


knows enough to deal with it properly and thus avoids committing an offence under GER 2001. 


 


Waste Generators shall be responsible for identification of the types of waste and hazardous waste they 


generate, as well as for ensuring that such wastes are stored, treated and disposed of in an environmentally 


sound manner that does not cause its dispersal and also does not cause any detrimental effect on human 


health, safety and welfare or the environment and the natural resources. 


To this end, The Generator shall be required to: 


i. classify and identify their waste; 


ii. refrain from delivering or transferring wastes to a waste transporter or to a Treatment, Storage or 


Disposal (TSD) facility which are either not registered, not licensed or who do not have a site ID 


number from the Competent Agency; 


iii. refrain from delivering consignments of waste for transportation outside the TSD Facility without being 


accompanied by a Waste Tracking Form, obtained from the Competent Agency, where relevant; 


iv. comply with segregation and storage requirements as specified in the Waste Segregation and Storage 


Standard; and 


v. prepare the waste for transportation. 


It is also a responsibility of Waste Generators to prepare a Waste Tracking Form. The Generator must give the 


prescribed information to the Transporter and, within fourteen days of the transfer, give the information to the 


Competent Agency on the completed form. The following information must be provided on the form: 


i. the Generator’s name, address, municipality and contact details; 


ii. the name, address, and contact details of the person to whom the waste is to be transported; 


iii. the day and time the Generator gives the waste to the transporter for transporting; 
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iv. the type and number of containers if the waste is hazardous; and 


v. the following waste details: 


 The type of waste; 


 The amount in kilograms, tonnes, cubic metres or litres; 


 Its physical nature (liquid or solid); 


 Its hazardous waste code, if relevant (see Waste Classification Standard); 


 The waste origin code for the activity that produced the waste (see Appendix A, Table 1). 


The Generator is required to record and keep for a minimum period of five years the following information: 


i. the information detailed in the waste tracking form; and 


ii. the Transporter’s name, address and contact details. 


 


Environmental Standard 14 – Waste Handling and Storage sets out that all stored wastes must be segregated 


as follows: 


a) Segregation reduces the risk of waste being incorrectly classified and ensures that the correct procedures 


are followed from the point of generation through to final disposal. 


b) Liquids must be kept separate from solid wastes, and non-hazardous and inert waste must be segregated 


from hazardous wastes, so as to create effective segregation systems to: 


i. prevent unwanted or potentially dangerous reactions; 


ii. reduce the rate of accidental exposure to potentially hazardous substances; 


iii. ease handling and disposing of wastes; 


iv. increase the diversion of waste for the purposes of recycling.; and 


v. keep the cost of waste disposal to a minimum. 


Environmental Standard 14 – Waste Handling and Storage requires that waste storage areas are managed as 


follows: 


a) Storage areas must be located to eliminate or minimise the double handling of waste. 


b) Storage areas must be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the wastes stored therein. 


c) The waste Generator using satellite storage areas and the designated waste manager of the main waste 


storage are responsible for the proper accumulation, maintenance and housekeeping of their storage 


areas. They must ensure that: 
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i. Waste streams do not get mixed and that no waste other than the normal waste stream, approved for 


the container, is placed in the collection container. 


ii. The waste components are correct and complete for each waste container. 


iii. Accurate records are maintained to ensure compliance with onward transportation of the waste and to 


minimize analytical costs associated with disposal. 


iv. All leaks, spills, and releases are recorded. 


v. Major leaks, releases or spills sufficient to pose a threat to human health or the environment are 


brought to the attention of the Competent Agency. 


vi. All major hazardous spills (>25 litres) are reported immediately to the Competent Agency and the 


appropriate evacuation action taken. 


d) Storage areas must be constructed such that any spillage or loss of containment of a particular waste type 


can not spread to other waste types. This is particularly important where flammable materials are involved. 


e) The total maximum storage capacity of the storage areas must be clearly and unambiguously stated in 


writing, accompanied with details of the method used to calculate the volumes held against this maximum. 


The stated maximum capacity of storage areas must not be exceeded. 


f) The storage arrangements must be marked on a site plan which clearly shows: 


i. waste types to be stored in particular areas; 


ii. separation arrangements; 


iii. any fire breaks proposed; and 


iv. the maximum storage capacity of each storage area. 


g) Storage area drainage infrastructure must ensure all contaminated runoff is contained and that drainage 


from incompatible wastes cannot come into contact with each other. 


h) There must be vehicular, for example, forklift, and pedestrian access at all times to the whole of the storage 


area such that the transfer of containers is not reliant on the removal of impediments which may be 


blocking access, other than drums in the same row. 


i) Containers must be stored in such a manner that leaks and spillages cannot escape over bunds or the 


edge of the sealed drainage areas. 


8.7.2 Construction Phase Residual Effects 


Management of Construction Waste 


Waste management must be included within the EPC contractor’s EHS plan and CEMP. These should provide 


the necessary framework for the management of waste on-site during the construction process. This should 
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include encouraging waste minimisation practices during the construction process, setting waste diversion 


targets and segregating waste streams for reuse/recycling. It will also help to ensure that waste is disposed of 


at suitable licensed facilities and reduce the amount of waste disposed of thereby reducing the associated 


traffic impact. It is anticipated that the implementation of best practice measures highlighted above and in 


accordance with the aforementioned IFC guidelines, will reduce the possibility of contamination occurring. Such 


an approach will result the impact of construction waste reducing from being of minor negative significance to 


a negligible impact. 


Following the implementation of appropriate controls such as testing for contaminants, and subsequent 


remediation if required, it is considered that the residual impacts associated with excavation and demolition 


waste will be negligible. 


Assuming that hazardous waste streams are handled by a locally registered waste contractor and transferred to 


an appropriately licensed hazardous waste facility, and control measures are implemented to prevent 


accidental spillages and ensure appropriate storage, the residual impact of the generation of hazardous waste 


is considered to be of negligible significance. 


Storage of Construction Waste  


It is anticipated that implementation of the best practice measures highlighted above and in accordance with 


the aforementioned IFC guidelines, will reduce the possibility of contamination occurring. The potential for 


contamination to occur associated with the storage of construction waste is assessed in the chapter on soils, 


geology, and contamination. It is anticipated that such an approach will result in a reduced effect although 


construction waste remains of minor negative concern. 


Movement of Construction Waste 


Implementation of a programme targeting waste streams for re-use/recycling throughout the various stages of 


the construction process will divert waste from landfill and assist in reducing the number of vehicles using the 


local highway infrastructure in the region. It is anticipated that such an approach will result in a reduced effect 


although construction waste remains a minor negative effect. 


8.7.3 Construction Phase Cumulative Effects 


The cumulative waste impacts associated with the Project are not at this stage known. Clearly, the operational 


Saudi Aramco facility will generate both hazardous and non-hazardous wastes, which combined with waste 


generated as a result of the construction of the ABQ facility would be considered to result in cumulative effects. 


The cumulative effects are however likely to be broader in scope – in this case the cumulative impacts upon 


existing waste management facilities is also dependent upon other waste producers operating in the region and 


therefore cannot be quantified.  The implementation of best practice measures, as set out above, by the EPC 


Contractor will however reduce such cumulative impacts as far as practicable. 
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8.7.4 Operational Phase Mitigation Measures 


The operational phase of the Project will result in the generation of waste streams associated with the plant 


operation, maintenance works and administration functions. Once the plant is in operation it is important that a 


comprehensive operational environmental management plan (OEMP) is developed and that waste 


management is considered a priority.  


A formal and structured way of monitoring and recording waste and associated impacts must be developed. A 


schedule of monitoring and periodic audits to inform the OEMP process must also be established. Procedures 


for waste management will be clearly defined. Plans will be drawn up for waste generated due to emergencies 


and accidents. Responsibilities of individuals relating to waste management shall be clearly assigned. The 


financial resources necessary to implement and operate a suitable waste management system shall be 


specified, as well as those people responsible for making those resources available. Capacity building and 


training needs shall be identified to ensure that waste can be properly managed and controlled. Staffing 


requirements and other supporting arrangements shall be identified to demonstrate capacity to manage waste 


generated at the site. 


Waste Strategy 


Current international best practice, including the IFC guidelines, advocates the need to operate sustainable 


waste management practices for major industrial developments. Such guidance sets out scenarios for dealing 


with waste in a preferential order from waste prevention and reduction through to reuse, recovery (energy and 


materials) and disposal via landfill. The waste hierarchy is shown in Figure  8-1, in Section  8.7.1 – 
Construction Phase Mitigation Measures, above.  


Therefore, waste management practices at the Project Site should involve consideration of the following: 


 Ensuring compliance with national and international best practice guidance; 


 Ensuring compliance with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply 


Chain Management and General Instruction Manual; 


 Encouraging opportunities to minimise waste; 


 Ensuring good on-site storage practices; 


 Providing suitable waste receptacles for the segregation of waste streams for recycling and general waste 


for disposal to landfill;  


 Providing fully covered waste storage areas; and 


 Appointing dedicated personnel responsible for waste management issues.  
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Management of General Waste – Industrial Facilities  


Industrial wastes that do not leach toxic substances or other contaminants of concern to the environment may 


be disposed by suitably licensed contractors in landfills or at other disposal sites provided they do not impact 


nearby water bodies.  


Management and Storage of Waste 


The administration buildings and offices on-site are likely to generate quantities of non-hazardous waste 


streams including waste paper, cardboard, plastic packaging that have the potential to be segregated for 


recycling. Therefore suitable waste receptacles will need to be provided at central locations on-site for the 


segregation of waste streams for recycling and residual general waste.  


The hazardous waste generated from maintenance works and plant operations are likely to include waste oils, 


fuels, chemicals, empty containers and filters and replaced parts which may have associated hazardous 


properties.  


The Duty of Care requirements, requirements for categorisation of waste, procedures for transporting wastes 


and requirements for the storage of wastes as described in Section  8.7.1 in relation to construction waste 


management will also apply to the management of operational wastes. These requirements will need to be 


integrated into the OEMP developed by the operator. 


At this stage it is not understood what synergies with the existing waste management procedures at the 


operational Saudi Aramco facility are available to the operator. Nevertheless, it is likely that this provides an 


opportunity to streamline the waste management process and to adopt best practice procedures in place by 


Saudi Aramco.  


8.7.5 Operational Phase Residual Effects 


The negative effects associated with waste generation during the operational phase will be reduced through the 


application of best practice waste management measures.  


Implementation of the above good practice waste management measures will not however eliminate the waste 


and it is anticipated that there will be a negligible residual effect associated with the management of wastes on 


the site. 


8.7.6 Operational Phase Cumulative Effects 


The cumulative waste impacts associated with the Project are not at this stage known. However the 


implementation of best practice measures, as set out above will reduce cumulative impacts as far as 


practicable. 
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8.8 Summary and Conclusions 


Overall, with the implementation of good environmental practices through the contractor EHS policies and 


guidance, together with the development of a CEMP and an OEMP, the Project should be able to limit 


pressures on the existing waste management facilities in the surrounding region and reduce the potential for 


any localised contamination to occur.   


However, it is anticipated that the quantities of hazardous and non-hazardous waste streams generated by the 


ABQ facility may be substantial and therefore it is essential that the approach to waste management at the site 


as highlighted above is rigidly adopted. 
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9 Soils, Groundwater, Geology & Contamination 


9.1 Introduction 


This chapter considers the soil and geological conditions within the site environs. The aim is to identify any 


potential ground and groundwater impacts associated with the development of the ABQ facility.  


The assessment considers potential contamination issues associated with both the construction and 


operational phases of the development and provides appropriate pollution control best practice measures which 


should be fully developed within a comprehensive Construction Environmental Management Plan and an 


Operational Environmental Management Plan. 


For reference, the International Finance Corporation defines land as being contaminated when ‘it contains 


hazardous materials or oil concentrations above background or naturally occurring levels’. Further, 


‘contaminated lands may involve surficial soils or subsurface soils that, through leaching and transport, may 


affect groundwater, surface water, and adjacent sites’. 


9.2 Relevant Standards and Legislation 


9.2.1 National Legislation & Standards 


The General Environmental Regulations (2001) specifies the following requirements in regards to protecting 


soil and groundwater from environmental harm:  


 Article 13.2:  


‘To preserve the soil and land and limit is deterioration or contamination’. 


 Article 13.2.1:  


‘To take all precautions required to prevent and control contamination and degradation of soil and land, 


remediate degraded and contaminated soil and use best available means and technologies for this purpose in 


accordance with the standards and criteria’. 
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9.2.2 Saudi Aramco Standards 


Saudi Aramco has made available their Supply Chain Management Manuel – Customer edition for Dangerous 


Goods – CU 22.0333. The Project will be required to comply with this. This document provides the following: 


 The definition of a hazardous material; 


 The procedure for requesting a hazardous material; 


 The procedure for requesting the cataloguing of a hazardous material;  


 The procedure for receiving hazardous materials; 


 The procedure for disposal of Hazardous materials; and 


 Actions to take place in the event of an emergency. 


9.2.3 IFC Standards and International Best Practice 


Sector-specific guidance documents on pollution prevention good practices produced by the IFC are relevant, 


which includes: 


 IFC ‘EHS Guidelines for Thermal Power Plants’ (2008); and, 


 IFC ‘Environmental Health and Safety (EHS) Guidelines: Contaminated Land’ (2007). 


This assessment also considers the likely impacts upon soils and geology as a result of Project activities in 


relation to the updated IFC Performance Standards; namely: 


 Performance Standard 3: Resource Efficiency and Pollution Prevention. 


Additional sector-specific guidance documents on pollution prevention best practice guidance developed by the 


UK Government and others have been used to inform the assessment, where relevant. These include: 


 Integrated Pollution Prevention and Control (IPPC) Technical Guidance Note S3 1.01 ‘Combustion 


Processes Supplementary Guidance Note’; 


 The Environment Agency (UK) Pollution Prevention Guideline 6 (PPG6) Working at Construction and 


Demolition Sites (2003); 


 The Environment Agency (UK) Pollution Prevention Guideline 11 (PPG11) Preventing Pollution on 


Industrial Sites (2003); 


 The Environment Agency (UK) Pollution Prevention Guideline 21 (PPG21) Pollution Incident Response 


Planning (2003); and 


                                                   


33 Saudi Aramco, Supply Chain Management Manual – Customer Edition, Dangerous Goods – CU 22.03, 19th March 2013 
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 Environmental Protection Agency (US) Office of Compliance (1997) ‘Sector Notebook project - Profile of 


Fossil Fuel Electric Power Generation Industry’. 


9.3 Methodology 


The methodology used to conduct this assessment comprised a desktop review of existing information, a 


review of accessible information, and a walkover survey of the site and surrounding areas undertaken in June 


2013, in order to provide a background to the geological and hydrogeological (groundwater) conditions within 


the region and the study area.  


Current best practice guidance in Western Europe and the USA advocates the use of a conceptual risk 


assessment model to establish the potential links between a hazardous source and a sensitive receptor via an 


exposure pathway, as illustrated by Figure  9-1, below.  


The concept behind this approach is that, without each of the three fundamental elements (source, pathway, 


and receptor) there can be no potential contamination risk. Thus, the presence of a contamination hazard at a 


particular site does not necessarily imply the existence of associated risks.  


 


Figure  9-1 Contamination Risk Assessment 


The IFC is also instructive in providing a useful definition of ‘exposure pathway(s)’; as ‘A combination of the 


route of migration of the contaminant from its point of release (e.g. leaching into potable groundwater) and 


exposure routes (e.g. ingestion, transdermal absorption), which would allow receptor(s) to come into actual 


contact with contaminants.’  


9.4 Existing Baseline Conditions 


9.4.1 The Project Site 


The existing Saudi Aramco oil processing facility is situated approximately 70km from the city of Al Khobar and 


in close proximity to the town of Abqaiq. It is understood, that Abqaiq has grown significantly over the last 5 


years due to the development of the gas processing facility and associated industry. A site walkover survey 


was undertaken on June 12th 2013. As illustrated in Figure  9-2 below, the site is situated an eroded asphalt 
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and loose gravel plain at an altitude of approximately 95 metres above sea level. The site is of generally flat 


relief.  


 


Figure  9-2 Project Site Constituted of Eroded Asphalt and Loose Gravel Plain 


 


No traces of contamination were observed during the site visit. However, several sources of potential 


contamination exist in the surrounding area which includes the presence of oil, spills and leaks from oil tanks, 


oil processing wastes etc. from the adjacent Saudi Aramco facility.  


6 crude oil tanks are located approximately 100 metres west from the site as shown in Figure  9-3 below. 


Although direct contamination risk to the site remains low there is potential risk due to spill or leaks from the 


tanks or during transportation of the contents. 


Immediately to the east, a spill pit of approximately 22,000 m2 is noted. However information regarding this 


structure is not available. 


No permanent surface water sources were identified in the vicinity of the site and, due to the relatively flat 


topography of the subject site, no obvious drainage channels were identified during the site walkover survey. 
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Figure  9-3 Two Crude Oil Tanks Observed to the West of the Project Site 


 


9.4.2 Seismicity 


Historically, most epicentres of significant earthquakes on the Arabian micro-plate have been concentrated in 


the Gulf of Aqaba region and along the central axis of the red sea. The plant site is exposed to a seismic 


hazard induced by the seismically active Iranian plate. The site, located on the Arabian Peninsula, is identified 


as the ‘rigid Arabian plate’ which is however a quiet zone, typically without locally significant seismicity.  


9.4.3 Topography 


The south coastal lowlands of KSA are more or less similar to the central coastal lowlands; most of which are 


covered by fairly deep sand. This sub region is bounded on the west by some of the world's largest oil fields 


and on the southwest by the escarpment of Summan while on the south it borders with Rub Al-Khali. The 


Northern Summan is bounded on the north and east by the Northern Plains and the central coastal lowlands 


and on the west by the Northern Dahna. The Rub-al-Khali, the largest of all sub regions is about 500,000 sq. 


km. Among this, 80% of the land area falls within Eastern Saudi Arabia. The region has the largest continuous 


sand sheet in the world and some of the sand dunes in this part of the desert are as high as 250 m.  


Crude oil tanks 
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The RGME preliminary soil investigation of the site found that the topography was generally flat and roughly 


graded with the elevation varying between 91.90 m and 92.8 m34. 


9.4.4 Geology 


Geologically, Eastern Saudi Arabia is characterized by Tertiary sediments with significant areas covered by 


aeolian sands and late Tertiary to Quaternary gravel sheets.  


The RGME preliminary soil investigation reported that: 


“the project site is covered with sand and underlain by flat lying sedimentary rocks of continental origin, known 


collectively as the Hofuf formation. The Hofuf formation in general, consists of red to reddish brown, gray to 


rarely off-white conglomerate, sandstone, sandy limestone, sandy marl, and sandy shale. The surface rock of 


the area is highly weathered, at places, transformed to the residual soil. Underlying the weathered rock surface, 


fresh-water hard sandy LIMESTONE / LIMESTONE layers exist. Typical of Hofuf formation, a calcareous 


duricrust caps the surface rock of the rest of the area and provides resistance to weathering of the underlying 


rock. The depressions in the area are filled with eolian dune sand and fine gravel-sized weathered rock 


particles. Another notable feature of the area, in general, is the innumerable dry valleys or wadis that traverse 


the rocky strata. The steep slopes of wadis are covered with dune sand. The wadis were cut by ancient 


streams flowing during the humid climates.” 


The RGME report further described the results of their soil investigation where the site ground conditions were 


reported to consist predominantly of sand, sand with silt, silty sand and silty gravel with a sand layer to depths 


of between 2 to 4.5m below existing ground level (bgl). These soil deposits were underlain by highly to 


completely weathered limestone rock up to 10m bgl, the maximum extent of the investigation. The completely 


weathered limestone rock is generally present as silty sand with gravel, silty gravel with sand and sandy silt 


with gravel. 


Chemical testing on the soils showed that the water soluble sulphate and chloride content in samples tested 


were 0.42% to 0.93% and 0.01% to 0.08% respectively. The carbonate content ranged from 12% to 61% with a 


pH value of 7.36 to 7.62. RGME concluded that these results suggested that site soils had been contaminated 


with chemically aggressive salts35. 


9.4.5 Ground Water 


The Eastern Province has a very low annual precipitation (about 63 mm) and groundwater resources from local 


aquifers are the main water supply source for about 90% of the total water demand in the province.  There are 
                                                   


34 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals, Annex 10A 


Preliminary Soil Investigation Reports Abqaiq Gas Plant, RGME, 21st  May 2012. 


35 Ibid. 
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three major aquifers in the Eastern Province – The Neogene aquifer, Dammam aquifer & Umm er Radhuma 


(UER) aquifer; as per the conceptual model below:  


 
Figure  9-4 Conceptual Model of the Groundwater System in Eastern Province, Saudi Arabia36  


 
The following figures illustrate the general trend for ground water abstraction rates to increase in the Eastern 


Province of KSA.  Figure  9-5 below illustrates historic water abstraction rates from the Dammam Aquifer: 


                                                   


36 Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special Presentation at Water Conservation 


Workshop, Khobar, Saudi Arabia December 2006. 
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Figure  9-5 Water Abstraction from Dammam Aquifer37 


 


Figure  9-6 below shows the history of water abstraction in the Eastern Province. 


 


Figure  9-6 History of Water Abstraction in the Eastern Province38 


                                                   


37 Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special Presentation at Water Conservation 


Workshop, Khobar, Saudi Arabia December 2006. 
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Figure  9-7 below illustrates the water abstractions from (Umm er Radhuma) UER Aquifer in the greater 


Dammam Area. Figure  9-8 illustrates the impact of the increase in groundwater pumping from the Dammam 


aquifer on groundwater levels. 


 


Figure  9-7 Water Abstractions from UER Aquifer in the Greater Dammam Area39 


 


Figure  9-8 Impact of Increase in Groundwater Pumping from Dammam Aquifer on Groundwater Levels40 
                                                                                                                                                                             


38 Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special Presentation at Water Conservation 


Workshop, Khobar, Saudi Arabia December 2006. 


39 Ibid. 
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In the preliminary soil investigation conducted by RGME no groundwater was noted as present within the 


boreholes that were developed as part of the investigation. Nine boreholes were progressed to a depth of 


10.5m each and each of the boreholes was terminated within either medium hard limestone, silty sand with 


gravel or silty gravel with sand. The boreholes were left for at least 24 hours before inspecting them for any 


evidence of groundwater41. 


9.5 Sensitive Receptors 


The soil strata within and adjoining the site and groundwater are considered as being a sensitive receptors for 


the purposes of this assessment which may be subject to impacts, including the mobilisation of existing 


contamination during construction and spillages of hazardous materials during construction and operation.   


The most critical sensitive receptors however would be construction staff that may be exposed to any existing 


contamination at the site, particularly associated with ground preparation works and excavation. 


During operation of the plant, the main sensitive receptor will be operational staff of the existing Saudi Aramco 


facility and the proposed facility. Although the Saudi Aramco Residential Compound and Abqaiq Town are also 


characterized as sensitive receptors, the distance and the existing level of development between the site and 


the receptors reduce the likelihood of impacts.  


9.6 Assessment of Construction and Operational Impacts 


9.6.1 Construction Phase Impacts 


There is the potential for controlled and uncontrolled emissions associated with the construction of the ABQ 


facility. Although the potential for any contamination is not likely to be permanent, there is a measurable risk, 


particularly as the depth of any aquifer and the extent of any aquifer recharge area is not known at this time and 


the results of the proposed geotechnical and hydrological studies will need to take this into account. The 


primary source for potential contamination is considered to be existing soil contamination, which if present 


could be mobilised through site construction activities and surface water runoff during the infrequent periods of 


rainfall.  


                                                                                                                                                                             


40 Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special Presentation at Water Conservation 


Workshop, Khobar, Saudi Arabia December 2006. 


41 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals, Annex 10A 


Preliminary Soil Investigation Reports Abqaiq Gas Plant, RGME, 21st May 2012. 
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This may result in a moderate negative impact prior to the implementation of appropriate mitigation measures; 


however the actual risk of contamination, whilst appearing to be relatively low, cannot be fully determined until 


site investigations have been undertaken at the Project site. It is understood that these will be undertaken by 


the EPC Contractor prior to the commencement of construction activities at the site. If any existing 


contamination issues are identified then a programme of remediation will need to be developed before the 


commencement of construction works at the site.  


Whilst it is understood that there will be no direct discharges to the environment in terms of wastewater 


streams, some aqueous effluents from temporary construction facilities, including washing down, dust damping 


activities and concrete work, may lead to the contamination of soil. This impact is likely to be temporary in 


nature and will only be applicable during the construction phase. Prior to mitigation, it is considered that the 


impact will be of minor negative significance. 


The remainder of the potential impacts are associated with the management of waste and hazardous materials. 


These impacts will generally be associated with poor storage or handling arrangements of these materials 


resulting in chronic or acute spillages of contaminants to land. Prior to mitigation, it is considered that the 


impact will be of minor negative significance.   


During construction, there is a potential for construction workers to come into contact with contaminated soils 


and hazardous materials. It is therefore important that appropriate measures are taken to protect construction 


contractors during site clearance, excavation and general construction activities. It is considered that this may 


result in a moderate negative impact prior to mitigation, with the potential for major negative impacts in the 


case of asbestos, if found to be present, although this is considered to be unlikely. The actual risk of 


contamination, whilst appearing to be relatively low, cannot be fully determined until site investigations have 


been undertaken at the Project site. It is understood that these will be undertaken by the EPC Contractor prior 


to the commencement of construction activities at the site. 


The improper storage and use of other hazardous materials during the construction phase such as chemical 


solvents, cleaning fluids, fuels and oils etc., may lead to spillages and leaks that may result in soil and/or 


surface water contamination. The above issues may result in a moderate negative impact prior to the 


implementation of appropriate mitigation measures. 


If applicable, cement batching plants require large amounts of “wash-out” water which has a high pH and high 


concentration of suspended solids. In addition, plant and equipment wash water may contain some 


contaminants such as hydrocarbons although traces of other contaminants may be present. These two waste 


water processes can affect the quality of groundwater if discharged to land. The generation of wastewater 


during the construction phase is a direct, temporary minor negative impact prior to the implementation of 


mitigation measures. 
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9.6.2 Operational Phase Impacts 


In terms of the regulatory requirements, PME’s General Environmental Regulations (GER 2001) state the 


following:  


 Article 13.2: Preserve the soil and land and limit is deterioration or contamination; and,  


 Article 13.2.1: To take all precautions required to prevent and control contamination and degradation of soil 


and land, remediate degraded and contaminated soil and use best available means and technologies for 


this purpose in accordance with the standards and criteria. 


During the operation of the plant, the key contamination issues are likely to be associated with potential leaks 


and spills associated with the plant operations and storage of hazardous materials on-site. The materials with 


potential to cause contamination include: fuels (such as associated with diesel generator operation); oils (such 


as associated with the maintenance and repair of equipment); lubricants (such as those associated with plant 


equipment maintenance and repair): and chemicals (such as those associated with the chemical injection of the 


main feedwater dosing system). 


Prior to mitigation measures being implemented, the use and storage of materials on site with hazardous 


properties and the potential to cause contamination is likely to result in a moderate negative impact. However, 


adequate handling and storage arrangements complemented by appropriate procedural control measures 


would diminish such an impact substantially.   


There is the potential for contaminants to be mobilised during periods of rainfall, which may then be discharged 


into the wider environment, such as the recharge area of an underlying aquifer. This is considered to be an 


impact of moderate negative significance. 


9.7 Mitigation Measures, Residual and Cumulative Effects 


9.7.1 Construction Phase Mitigation Measures 


The RfP Technical Specification Part II identifies that the ABQ facility must be designed, operated and 


maintained in such a way that soil contamination is prevented. This is also a clear requirement as part of the 


GER 2001 and IFC General EHS Guidelines. 


The key requirement will be a detailed site investigation which will be undertaken prior to the commencement of 


construction works at the Project site. This will be undertaken by Saudi Aramco and supplied to the Project 


team. Where information is insufficient, it is also a requirement that the EPC Contractor undertakes additional 


investigations.  


As a minimum, the testing of soils and groundwater should be undertaken for a range of contaminants including 


petroleum hydrocarbons and heavy metals. It is noted that KSA does not have soil or groundwater screening 
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requirements. Therefore the levels of contaminants should be benchmarked against accepted International 


criteria such as US EPA’s Risk Based Concentrations (RBC) or the UK’s Soil Guideline Values (SGV). 


If existing contamination is found to be present, a programme of appropriate remediation would need to be 


designed and implemented prior to the commencement of construction works to ensure the removal of 


contamination risks to either the environment or construction workers. 


There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce. 


Hazardous materials such as fuel oils and chemicals used during the construction phase that have the potential 


to cause contamination will be through a CEMP to be developed by the EPC Contractor. This CEMP would 


provide detailed Environmental Control Plans for construction workers and personnel and sub-contractors 


including personnel safety, site conduct, security, storage of hazardous material and emergency preparedness. 


The CEMP will need to comply with the Saudi Aramco Supply Chain Management Manual – Customer Edition, 


Dangerous Goods – CU 22.03. 


The key control measures incorporated into the CEMP to promote on-site environmental good practice during 


the construction process in relation to the storage of fuels, chemicals and oils on-site must include: 


 Substitution of any hazardous substances with safer alternatives; 


 Changing work methods in order to prevent the production or release of potentially contaminative materials; 


 Enclosing the process or handling systems as far as reasonably practicable; 


 Using a potentially hazardous material away from high risk areas; 


 Limiting the quantities of hazardous substances during the construction process to reduce the risk of 


spillages; 


 Ensuring that all substances are stored in suitable, undamaged, containers that are clearly marked with the 


type, nature and content of the material. This will ensure that all staff are aware of the material and its 


properties; 


 Appropriate storm water management procedures to ensure that contaminants are not mobilised into the 


wider environment; 


 Where practicable, retaining substances during the construction process in a centrally controlled storage 


compound  in accordance with World Bank Group guidance, and appropriate risk assessment based on the 


material safety data sheet provided by manufacturer (the Control of Substances Hazardous to Health 


[COSHH Regulations 2002] which provides a similar framework in the UK); 


 The storage area should: prevent damage to containers by any means; prevent the unauthorized use of 


material (e.g. responsible person to sign materials in and out of the compound); can contain any spillage 


from materials / substances (by the use of an impermeable surface and walls); and, separate any materials 


that may become a hazard if combined; 
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 Returning any unused materials, spent containers, contaminated clothing, rags and tools to the central 


compound for appropriate disposal; 


 As part of the CEMP, emergency clean-up procedures will need to be in place in the event of any potential 


spillages; and, 


 Staff and personnel will need to be briefed through toolbox talks and training on the control of substances 


and informing them of all control measures and location of spill response equipment on-site. 


In addition the CEMP will also contain control measures to be adopted during the construction stage to 


minimise potential impacts associated with leaks and spills from on-site activities. Such measures will include 


the following: 


 All plant should be regularly maintained and appropriate drip-trays should be located below mobile plant 


such as generators; 


 Washout from concrete mixing plant or from cleaning ready-mix concrete lorries is contaminated with 


cement and therefore is highly alkaline. This should not be allowed to enter any watercourse/drainage 


channel and should be re-used on site where possible; and, 


 All vehicle/plant re-fuelling should be closely supervised and appropriate spill trays utilised where 


appropriate. 


The on-going evolution of the site CEMP will need to be agreed with the EPC contractor and Saudi Aramco in 


order to ensure that any potential environmental and health and safety issues are adequately managed. This 


will ensure good working procedures are followed and will decrease the potential risk of pollution incidents 


occurring. In addition, appropriate precautions will be implemented to prevent construction workers from having 


contact with potentially contaminated soils. Construction workers will be required to wear appropriate personal 


protective clothing and be subject to adequate training / awareness. 


9.7.2 Construction Phase Residual Effects 


The implementation of a programme of soil and groundwater testing, combined with the removal of any 


identifies contamination prior to the commencement of construction works is the key component of the overall 


strategy to prevent impacts upon the environment and to protect the construction workforce.  


The implementation of a detailed CEMP for the construction phase of the development is imperative in order to 


ensure that appropriate measures are implemented to minimise any potential risks from contamination to the 


workforce and the environment during the construction phase. Once these measures are followed, the overall 


assessment is of a minor negative residual effect. 


9.7.3 Construction Phase Cumulative Effects 


The potential for cumulative effects to occur, as a result of the construction phase, is negligible. Type I 


cumulative effects – i.e. impacts associated with other construction related impacts - are not expected. 
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Furthermore, Type II cumulative effects are not considered to be an issue in relation to soil and groundwater 


contamination as it is assumed that the existing Saudi Aramco facility are operated in a manner which does not 


result in for example groundwater contamination. Site investigation work, which will be undertaken at the 


Project site in advance of the commencement of the construction phase, will however determine if there are 


any existing issues at the Project site associated with past or current uses.   


9.7.4 Operational Phase Mitigation Measures 


The key measures for preventing contamination during the operational phase will be designed into the Project. 


This includes appropriate designs in relation to the following: 


 Appropriate containment systems around storage tanks (e.g. fuels, oils etc); 


 Leak detection facilities; 


 Fire prevention measures; and 


 Appropriate storm water management systems.  


An Operational Environmental Management Plan (OEMP) will also be developed which will contain the key 


operating procedures that are to be implemented for the Project to prevent contamination of the ground and 


surface water. The OEMP will need to comply with the Saudi Aramco Supply Chain Management Manual – 


Customer Edition, Dangerous Goods – CU 22.03. The OEMP will include measures such as: 


 Hazardous chemicals and materials to be appropriately stored on-site in secure, bunded, compounds and 


located on an impervious surface. The storage areas will need to be clearly labelled with material safety 


data sheets (MSDS) maintained as part of the on-site record keeping. 


 Details and properties for each material should be clearly detailed which include its nature (poisonous, 


corrosive, flammable), prohibitions on its disposal (dumpster, drain, sewer) and the recommended disposal 


method (recycle, sewer, burn, storage, landfill). A signed checklist should be developed for users of 


hazardous materials detailing amount taken, amount used, amount returned and disposal of spent material. 


Other measures in relation to personnel safety, housekeeping and security, on-site awareness training and 


emergency preparedness policies are also essential. Such measures will form part of the OEMP with the 


overall aim of avoiding incidences which may lead to potential contamination issues. Such measures will 


include, inter alia: 


 To protect and promote health and safety issues to all staff and personnel on-site; 


 To minimise exposure to potential hazards and safety issues and reduction in risk from injury and health 


risk; 


 To minimise impacts on the environment from the plant activities taking into account the necessary balance 


between economic efficiency, energy requirements and environmental protection; 
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 Promote good practice measures in terms of health and safety to comply, as a minimum, with KSA law and 


policy requirements; 


 Provide appropriate security measures to ensure that any potential issues that may result in contamination 


are avoided; 


 Promote appropriate safety zoning to the hazards that may be present and to ensure that any spillages or 


incidents are avoided; 


 Provide emergency response procedures in accordance with Saudi Aramco procedures to any potential 


incidents to ensure that contamination incidents are controlled if they occur; 


 Provision of written standard operating procedures for all processes and appropriate document control; 


 Provision of awareness training for all employees including management, office staff and technical staff on 


pollution prevention and control techniques and best practices; 


 The establishment of daily checklists for plant and office areas to confirm cleanliness and adherence to 


proper storage and security. Specific employees should be assigned specific inspection responsibilities and 


given the authority to remedy any problems found; 


 Continuous monitoring and reporting of the plants’ performance should be undertaken in order to establish 


baseline conditions and whether conditions are improving or deteriorating; and 


 Regular reviews of emergency response procedures should be undertaken, including a contingency plan 


for spills, leaks, weather extremes etc. 


9.7.5 Operational Phase Residual Effects 


It is anticipated that the detailed OEMP for the site will dictate good on-site working practices and therefore the 


risk of pollution incidents will be minimised resulting in an overall minor negative residual effect. 


9.7.6 Operational Phase Cumulative Effects 


It is anticipated that the risk of cumulative impacts during the operational phase is low. Best practice measures 


implemented as part of the OEMP will reduce the risk of contamination events occurring at the ABQ facility. It is 


also anticipated that similar best practice control measures are already in place at the Saudi Aramco facility. 


9.8 Summary and Conclusions 


The site survey undertaken in June 2013 did not identify any localised contamination. Therefore the potential 


risk of contamination at the site is considered to be low.  


The most important factor to ensure that contamination at the Project site is appropriately dealt with is the 


requirement for Saudi Aramco to provide site investigation data to determine the presence of soil and/or 
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groundwater contamination at the site. This would be supplemented by additional investigations by the EPC 


Contractor prior to the commencement of construction works at the site. This will identify any existing 


contamination of soils and/or groundwater. If contamination is identified an appropriate strategy of remediation 


will be designed and implemented prior to the commencement of construction. 


In addition to the above, the risk of contamination events occurring during the construction phase can be 


reduced to acceptable levels through the introduction of appropriate control measures through a CEMP. The 


risks of contamination during the operational phase can be controlled through appropriate design of, for 


example, storage tanks and storm water systems, and the implementation of an OEMP.  
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10 Water Resources & Wastewater 


10.1 Introduction 


This chapter discusses the baseline information relating to water resources and waste water at the Project site 


and in the surrounding area. In particular, it considers the sources of water and the effective management of 


waste water streams during the construction and operational phases of the Project. 


Where significant impacts are identified, appropriate avoidance and mitigation measures are provided, which 


are summarised within this chapter.  


10.2 Relevant Standards and Legislation 


10.2.1 Wastewater Standards 


The IFC Guidelines for Thermal Power Plants (2008) provide environmental guidance for effluents from power 


plants, including thermal discharges, wastewater effluents and sanitary wastewater. Furthermore, relevant 


standards exist within KSA for discharges (e.g. PME 2012 standards, which include discharge standards to 


marine waters and to municipal collection systems. Standards for the re-use of waste waters have also been 


developed by the Ministry of Agriculture and Water (1989).  


These standards are not however applicable as Saudi Aramco will be responsible for the collection and 


treatment of all waste water streams from the ABQ facility for treatment within the existing Aramco facilities and 


subsequent reuse and/or disposal. The only liquid waste which will be disposed of by the EPC Contractor for 


the ABQ facility will be oily wastes collected by an oil skimmer. Further details are provided in the following 


section. 


10.2.2 Saudi Aramco Standards 


Saudi Aramco has defined specific standards and procedures regarding wastewater management. The relevant 


documents are the following: 


 SAES-A-104 Wastewater Treatment, Reuse and Disposal, 28th December 201142 within SAES. This 


standard ‘applies to industrial and sanitary wastewater treatment and disposal as well as the sludge 


produced from the treatment of these wastewaters. It provides engineering requirements necessary to 
                                                   


42 Saudi Aramco: Engineering Standard – Wastewater Treatment, Reuse and Disposal – SAES-A-104, 28th December 2011.  
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allow Saudi Aramco facilities to meet Saudi Aramco commitments to the Environmental Policy Statement, 


Saudi Government regulations and international commitments’. The Project will be required to comply with 


this document. This provides for example standards for the following subjects: 


 Small flow Wastewater Disposal Systems; 


 Wastewater reuse Design Requirements; 


 Wastewater Disposal; and 


 Testing and Inspection. 


 SAEP-327 Disposal of Wastewater from Cleaning, Flushing and Dewatering Pipelines and Vessels, 31st 


July 201243 within SAEP. This procedure ‘establishes the Saudi Aramco environmental instructions and 


responsibilities for the disposal of wastewater from hydrotesting, cleaning, flushing and dewatering 


pipelines, tanks, and vessels’. The Project will be required to comply with this document. This provides for 


example the following procedures: 


 ‘Pipeline activities, including the use of liquid hydrocarbon products during service or during use require 


the construction and use of oil/water separation systems prior to disposal. New pipelines, and pipelines 


in gas and water service do not require oil/water separation systems prior to disposal’;  


 ‘Do not discharge wastewater to local wadi environments’; and 


‘Do not dispose wastewater in marine areas to wetland or sensitive terrestrial environments, including specified 


conservation areas’. 


10.2.3 Minimum Functional Specifications 


Construction 


The RfP Technical Specifications Part II44 identifies that Saudi Aramco will supply water required for 


construction at one supply point. The EPC Contractor will however be required to implement the following:  


 Construction of a water storage and distribution system, as required for the construction and installation of 


the Plant; 


 Construction of firefighting systems; and 


 Provision of potable water and sanitary systems. 


                                                   


43 Saudi Aramco: Engineering Procedure – Disposal of Wastewater from Cleaning, Flushing and Dewatering Pipelines and Vessels – 


SAEP-327, 31st July 2012. 


44  FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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At this stage it is assumed that Saudi Aramco will also provide treatment of sanitary waste waters; however the 


mechanism for the disposal of dewatering effluents is not at this stage known. 


Operation 


It is understood that there will be no direct discharges to the environment in terms of wastewater streams. All 


effluent streams generated by the ABQ facility will be piped directly to the adjacent Saudi Aramco facility for 


collection and treatment. Saudi Aramco is to be responsible for any required treatment prior to discharge. 


However, the treatment system of the ABQ facility will need to comply with Saudi Aramco specified limits for 


temperature, pH, suspended solids, and chemical oxygen demand of the HRSGs blow down, together with oily 


waste water and process waste water. Pertinent associated infrastructure requirements and required technical 


specification/s are outlined below. In summary, there will be minimal waste water treatment systems installed 


as the disposal of storm water and oil free waste water, process waste water, and sanitary waste water from 


each plant will be provided by Saudi Aramco. Other liquid wastes will be stored on-site for collection by road 


tanker and subsequent specialist off-site disposal.  


Waste Water and Drainage Systems 


The wastewater drainage systems for each plant will include: 


 A collection system for sanitary wastewater including all necessary sewers, pumping and pipes. As noted 


above, Saudi Aramco is responsible for sanitary waste water disposal downstream. 


 Collection systems for storm water and process waste water and transfer facilities, with Saudi Aramco 


responsible for disposal.  


 A collection system for oily waste water with an oil skimmer. It is understood that the EPC contractor will be 


responsible for the safe disposal of any oily wastes.  


Metering Equipment 


Metering equipment is required for: boiler feedwater, potable water, and utility water. It is understood that such 


equipment is to be supplied and installed by Saudi Aramco. 


Feedwater Supply System 


The boiler feedwater for the facility is to be supplied by Saudi Aramco. The boiler feedwater is to be taken from 


the discharge of the boiler feedwater pumps of the corresponding processing facility and therefore will already 


be pressurised, deaerated, and chemically treated for use in the ABQ facility.  


Closed Circuit Cooling Water System 


Cooling water (such as for the HRSGs blow-down system, gas turbine generator/s, and feedwater pumps) is to 


be provided by a closed circuit cooling water system with air coolers. Boiler feedwater or demineralised water 


will be used as make-up water for filling the closed circuit cooling water system and for covering any losses 


from the system.  
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General 


Potable water, utility water (to be extracted from a raw well), and fire-fighting water will be supplied by Saudi 


Aramco with separate connections provided for each of the three water services. The plant’s steam condensate 


or boiler feedwater will be used for the washing of the gas turbines and other plant equipment with the 


necessary treatment facilities provided by the EPC. The removal and disposal of storm water and oil free waste 


water, process waste water, and sanitary waste water from the facility will be provided by Saudi Aramco.  


The expected water supply conditions for each of the three streams of water are as summarised in Table  10-1, 


below: 


Table  10-1 Expected Water Supply Conditions for Abqaiq Co-generation Plant 


 Utility Water Potable Water Fire Fighting Water 


Operation Conditions [psig/0F] 


108/80 


[psig/0F] 


49.8/80 


[psig/0F] 


119.7/80 


Design Value of Processing Plant 
System 


[psig/0F] 


150/160 


[psig/0F] 


135/160 


[psig/0F] 


150/160 


 


Storm Water, Oily Waste Water, Process Waste Water 


Storm water and process waste water of the facility will be collected and pumped/discharged to a common 


discharge header. The discharged water from the facility will be delivered to Saudi Aramco for treatment, with 


the necessary pipelines, connections, and interfaces provided by Saudi Aramco.  


The process waste water, such as water collected from the blow-down facility of the HRSGs, must be cooled 


down by the cooling water of the closed circuit cooling water system before discharge to the common discharge 


pipeline. Water drains from the facilities/systems of the plant must also be led to the atmospheric flash tank and 


water collection tank.  


For oily waste water, an oil skimmer shall be used. The oil free portion of the oily waste water will be 


discharged together with the process waste water to Saudi Aramco; whilst the oily phase will be disposed of as 


oily waste by the EPC Contractor. 


Unlike for the Hawiyah and Ras Tanura facilities, the following exemptions apply to the ABQ plant: 


 The storm water will be collected separately from other waste water. The storm water will be discharged to 


Saudi Aramco separate from the other waste water streams; and, 


 The blow-down will be collected separately from other waste water and discharged to Saudi Aramco 


separate from the other waste water streams.  
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Sanitary Waste Water 


All sanitary waste water will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco.  


Waste Water Quality 


Emission limits for the aqueous discharges are as shown in Table  10-2, below. The contractor will not be 


allowed to discharge waste water to Saudi Aramco if/when such emission limits are exceeded. It is important to 


note that whilst some of the standards exceed those dictated by the PME, such as in relation to pH levels, 


Saudi Aramco is responsible for any required further treatment prior to discharge and, therefore, such higher 


standards are not a concern for this assessment.  


Table  10-2 Facility Waste Water Quality Emission Limits45 


Source Concentration 


 pH COD 


mg/l 


SS 


mg/l 


Oil 


mg/l 


Temp 


0C 


Process Waste Water     


HRSGs Blow Down:      


Normal Operation 10-11 80 20 - 40 


Start up/Shut Down 7-10 1,000 500 - 80 


Oily Waste Water:      


Cleaning Water 6-8 50 100 - 15 


HRSGs/Turbine Area 6-8 50 50 <1,000 30 


 


Estimated Waste Water Quantities 


The estimated waste water quantities as provided by Marubeni for the ABQ facility is 23.36 m3/h. In terms of 


water consumption, the main use of utility water will be the evaporation from the gas turbine inlet chiller. 


However, this will only operate during high ambient temperature periods and actual usage is estimated at 25% 


of the maximum utility water design volume. Thus for ABQ, the maximum utility water design volume is 68t/h 


which gives a utility water consumption volume of approximately 17t/h. 


                                                   


45 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 140 | 297  


   


Potable water usage is thought to be low given that permanent staff members will be less than 25 per site, 


albeit the design allows for the provision of 12t/h for each facility. 


Two 1,500 gallon-per-minute connections are to be made available for fire-fighting water albeit actual 


consumption will be minimal and based on periodic testing, only. 


10.3 Methodology 


An overview of the existing conditions is presented below, based on information provided by the Client and with 


information gathered from other key sources of information.  


An assessment of potential impacts has been made for the construction and operational phases of the Project 


upon water resources and the management of waste water using the Project planning and project design 


information available. 


10.4 Existing Baseline Conditions 


10.4.1 Existing Site Conditions 


Given Saudi Arabia’s desert climate, rapidly growing population, large agricultural requirements, and recent 


substantial infrastructure and industrial development, the supply of water is a significant challenge.  


Saudi Arabia is fourth in the world in average water use per citizen. It is estimated that 70% of the Kingdom’s 


water requirements are provided for by desalination. Indeed, at present, Saudi Arabia is the largest producer of 


desalinated water in the world accounting for 30% of total world capacity.  A 2,300-mile pipe distribution 


network supplies potable water to major urban and industrial centres, with approximately 70% of the 


desalinated water subsequently used for agricultural purposes, 25% for drinking water, and 5% for industrial 


use.   


The remaining 30% of current water needs are supplied by groundwater abstraction. Given the low 


precipitation, the groundwater in many of the country’s aquifers has taken centuries to accumulate and cannot 


recharge at the same rate as current rates of abstraction. In parts of the country reliant on groundwater it has 


been estimated that there may be less than twenty years remaining reserves of non-renewable resources at 


current rates of usage.  


Less than one half (47%) of the current population of the Kingdom has a connection to a piped water supply. 


The shortfall is made up of supplies delivered in trucks and containers, which may be considerably more 


expensive than an equivalent amount delivered by pipe, or from private wells. There is a national tariff for water 


supply to the public, which has been in force since 1994. Before that all water was provided free of charge. The 


tariff applies everywhere in the Kingdom, regardless of the cost of production and delivery. 
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No surface freshwater features were identified within the vicinity of the Project site during the site visit 


undertaken by WSP on June 12th 2013. It is understood that wastewater infrastructure exists within the 


adjacent and existing Saudi Aramco facility as all wastewater effluents will be piped from the facility to the 


existing plant for treatment, with the exception of certain liquid oily waste which will be stored on site prior to 


collection by a licensed tanker operator and subsequent specialist off-site disposal.  


10.5 Sensitive Receptors 


It is understood that utility water, potable water and fire water will be supplied by Saudi Aramco. Utility water 


and fire fighting water is extracted from a raw well by Saudi Aramco although further details are not available at 


this stage. The existing groundwater aquifer utilised by Saudi Aramco for the supply of utility water – both for 


existing operations and the ABQ facility – is therefore the key sensitive receptor with respect to potential over-


abstraction.  


There is also the potential for releases of wastewater or other pollution event to result in the contamination of 


groundwater. All wastewater effluents are to be treated and disposed of in a proper manner by Saudi Aramco 


and, therefore, this item is considered to be less of a concern.    


10.6 Assessment of Construction and Operational Impacts 


10.6.1 Construction Phase Impacts 


Provision of Potable and Other Water 


It is understood that potable water and utility water, for other construction uses, will be supplied by Saudi 


Aramco. The source of potable water is not at this stage known, although it is possible that this will comprise 


well water treated by Saudi Aramco. 


It is not possible at this stage to fully determine the significance of the impact upon the source aquifer as a 


result of the construction of the ABQ facility. It is however considered that during the construction any water 


supplied by Saudi Aramco would be minor compared to the amounts of water abstracted for use in existing 


processing facilities. It is therefore considered that the impact during construction would be negligible.  


Discharge of Wastewater Streams 


Whilst it is understood that there will be no direct discharges to the environment in terms of wastewater 


streams, some aqueous effluents from temporary construction facilities, including washing down, dust damping 


activities and concrete work, may lead to the contamination of soil. This impact is likely to be temporary in 


nature and will only be applicable during the construction phase. Prior to mitigation, it is considered that the 


impact will be of minor negative significance. 
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During the construction phase, a large number of staff, including labourers and sub-contractors, will be working 


on the site, generating a large volume of sanitary waste. However, as all sanitary waste water will be collected 


in a discharge line and pumped to the adjacent processing facility where it will be treated and disposed of by 


Saudi Aramco, this is thought to be a negligible impact.    


Storm Water Run-Off and Erosion from the Construction Site  


There is the potential for controlled and uncontrolled emissions associated with the construction of the ABQ 


facility which could result in contamination of groundwater. The primary source for potential contamination is 


considered to be existing soil contamination, which if present could be mobilised through site construction 


activities and surface water runoff during the infrequent periods of rainfall.  


This may result in a moderate negative impact prior to the implementation of appropriate mitigation measures; 


however the actual risk of contamination, whilst appearing to be relatively low, cannot be fully determined until 


site investigations have been undertaken at the Project site. It is understood that these will be undertaken by 


the EPC Contractor prior to the commencement of construction activities at the site. If any existing 


contamination issues are identified then a programme of remediation will need to be developed before the 


commencement of construction works at the site. 


Construction activities such as any ground excavation and piling for building foundations will result in ground 


compaction and, ultimately, reduce the permeability of the underlying soils and reduce the amount of water 


infiltrating the ground.  Therefore, in the event of a storm, the volume and the rate of surface water run-off could 


be increased, which may pose a localised flood risk. The Kingdom receives very little annual rainfall; however, 


when rainfall occurs this can be very heavy and can result in rapid flushing of surfaces and high levels of 


surface runoff in a short time period. 


Increasing the volume and rate of surface water run-off at certain times of the year, as a result of an increase in 


the impermeable areas across the Project site and altering ground levels will affect local drainage patterns and 


may result in temporary ‘ponding’ of water in certain parts during the construction phase during times of rainfall.  


The groundwork and excavation of the site should be carefully phased to ensure that surface (or flood) water 


conveyance is maintained.    


Therefore, temporary changes to the drainage regime as a result of construction, including the increase in the 


volume and rate of surface water run-off, are likely to result in a direct, temporary, minor negative impact on 


the drainage regime, prior to the implementation of mitigation measures. However, it must also be noted that 


periods of heavy rainfall are rare and the Project site is not thought to be located within a known flood risk area 


and therefore the overall risk of significant changes to the drainage regime is not significant. 


  







 


 


 


   


 143 | 297  


   


10.6.2 Operational Phase Impacts 


Provision of Utility, Potable and Fire Fighting Water 


Potable water, utility water and fire-fighting water will be supplied by Saudi Aramco with separate connections 


provided for each of the three water services. Both utility and fire fighting water will be raw well water. The 


source of potable water is not at this stage known, although it is possible that this will comprise well water 


treated by Saudi Aramco. 


Large amounts of potable, utility water and fire fighting water will be required by the Project. At this stage it is 


anticipated that the consumption of water at the ABQ will be of 17t/h for utility water and 12t/h for potable water. 


Two 1,500 gallon-per-minute connections are to be made available for fire-fighting water albeit actual 


consumption will be minimal and based on periodic testing, only. 


It is not possible at this stage to fully determine the significance of the impact upon the source aquifer as a re-


sult of the ABQ facility. The ABQ Project will receive all water directly from Saudi Aramco and it is therefore 


considered that Saudi Aramco have undertaken detailed studies on the source aquifer to ensure the mainte-


nance of abstraction rates to ensure the continuity of operations at the Abqaiq site in the long term. This is 


however an issue which has the potential to be significant given the extreme aridity of the region, which signifi-


cantly limits the recharge capacity of such aquifers.  


Wastewater Streams 


It is understood that there will be no direct discharges to the environment in terms of wastewater streams. It is 


further understood that all effluent streams generated by the ABQ facility will be piped directly to the adjacent 


Saudi Aramco facility for collection and treatment. Saudi Aramco is to be responsible for any required treatment 


prior to disposal and/or reuse.  


Treatment systems will be installed at the ABQ facility to ensure that the temperature, pH, suspended solids 


(SS) and chemical oxygen demand (COD) of the HRSGs blowdown, oily waste water and process waste water 


is within the limits specified by Saudi Aramco. 


Other liquid wastes, including oily water and chemical detergents from the gas turbine wash system, will 


however be stored on-site for collection by a specialist contractor for off-site disposal by road tanker. Without 


mitigation measures, this is thought to be of minor concern which is attributed to any leakages in the system 


or spillages from the tankers provided for the off-site disposal. 


Storm Water Generation and Management 


The alteration of ground levels and the introduction of additional areas of impermeable hard standing will have 


a permanent effect on local drainage patterns. In addition; the storm water may contain small quantities of 


contaminants, such as hydrocarbons and suspended solids which may be discharged into the terrestrial 


environment in the absence of an adequate storm water drainage system.  
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As the terrestrial environment surrounding the site is not considered to be highly sensitive and there are no 


flood sensitive receptors in the immediate vicinity, the potential impact associated with storm water on the 


terrestrial environment is considered to be of minor negative significance.  


10.7 Mitigation Measures, Residual, and Cumulative Effects 


10.7.1 Construction Phase Mitigation Measures 


An over-arching recommendation is that a facility-specific construction environmental management plan 


(CEMP) is developed by the EPC Contractor prior to any construction works. This CEMP will need to comply 


with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply Chain Management and 


General Instruction Manual.  


 
Provision of Potable and Other Water 


Potable water, utility water (to be extracted from a raw well), and fire-fighting water will be supplied by Saudi 


Aramco with separate connections provided for each of the three water services. It is important that appropriate 


sources of water are used and that water minimisation measures are implemented and fully conveyed to all 


construction staff.  


Potable water should not be used for any other purpose than drinking water and, if required, for washing facili-


ties. Signs should be clearly placed next to sinks and in bathrooms encouraging staff to minimise the amount of 


water used. If possible, push taps which automatically cut-off water should be used in preference to turning 


taps. 


Generation of Waste Water Streams  


All waste water streams will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco.  


Adequate infrastructure should be installed on the construction site for the collection and storage of all 


contaminated wastewaters generated during the construction phase. For example, concrete washout and plant 


wash-down water and potentially contaminated wastewater from pre-commissioning works must be collected in 


a properly sealed drain pit.   


Where wastewaters do not meet the requirements of Saudi Aramco for discharge to their treatment systems, 


wastewater must then be collected by a suitably qualified and EPA approved contractor unless alternative pro-


cedures and agreements are put in place for disposal by Saudi Aramco. Duty of care records should be main-


tained for all potentially wastewater streams disposed off-site throughout the construction phase.   
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Storm Water Run-Off and Erosion from the Construction Site 


It is understood that Saudi Aramco will supply details of a geo-environmental investigation to be undertaken at 


the ABQ site. The results of this investigation will be reviewed and supplemented with further investigations 


where necessary by the EPC Contractor. If any contamination of ground or groundwater is identified a pro-


gramme of remediation must be undertaken to prevent contamination of the wider environment, and groundwa-


ter in particular, during construction works. Further details are provided in Section  9.7.1.   


To protect the environment from flooding during heavy downpours, a localised run-off management system 


should be employed by the EPC Contractor. This should comprise temporary surface water run-off facilities, 


which in addition to containing contaminants will provide on-site attenuation for surface water flows, thereby 


reducing any flood risk.  


It is recommended that the EPC Contractor undertakes a reviews detailed topographic survey drawings (to be 


supplied by Saudi Aramco) and drainage pattern analysis to determine the existing conditions on site and esti-


mate storm water collection at the Site and surrounding area.  Information which could be considered in further 


assessments includes: 


  Slope information; 


 Drainage pattern interpreted from high resolution satellite imagery or field surveys; 


 Historic information regarding rainfall patterns; 


 Investigation of storm water runoff and direction; 


 Demarcation of catchment area within watershed. 


10.7.2 Construction Phase Residual Effects 


Provision of Potable and Other Water 


It is understood that potable water and water for other uses will be supplied by Saudi Aramco. Although water 


conservation measures should be in place, this would only have a limited effect and it is therefore considered 


that the impact would remain as negligible.  


Generation of Wastewater Streams 


All sanitary waste water will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco. The assessment remains of negligible impact.  


Storm Water Run-Off and Erosion from the Construction Site 


Following implementation of the proposed mitigation measures, including testing for exiting contamination and 


developing a storm water management plan, the residual impacts associated with storm water run-off will be 


minor negative to negligible. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 146 | 297  


   


10.7.3 Construction Phase Cumulative Effects 


The potential for cumulative effects to occur during the construction period is relatively limited. It is assumed 


that large amounts of water are abstracted by Saudi Aramco for the operation of existing processing facilities. 


The supply of water, for potable and other construction purposes, is likely to be a small fraction of the total 


amounts and therefore the cumulative effect is considered to be negligible. 


The generation of wastewater streams during construction is not considered likely to result in cumulative effects 


as the majority of streams will be treated by Saudi Aramco at their existing facilities and it is therefore assumed 


that sufficient capacity exists. 


The potential for cumulative effects associated with storm water management is also limited as it is assumed 


that Saudi Aramco have existing storm water management systems in place, together with measures to 


prevent, or limit, the contamination of storm waters.   


10.7.4 Operational Phase Mitigation Measures 


An over-arching recommendation is that a facility-specific operational environmental management plan (OEMP) 


is developed prior to the operation of any part of the facility. The delivery of and adhered to the OEMP is 


normally the responsibility of the EPC Contractor. This OEMP will need to comply with Saudi Aramco 


Engineering Standards (SAES), Procedures (SAEP), Supply Chain Management and General Instruction 


Manual. 


Provision of Utility, Potable and Fire Fighting Water 


As all water will be supplied by Saudi Aramco it is outside of the remit of the Project to control or limit the supply 


side. Nevertheless, it is important that measures are undertaken to reduce water consumption as part of the 


process as much as possible. 


Furthermore, there is an opportunity to limit the consumption of potable water through the introduction of water 


efficient faucets, urinals, showerheads and toilets together with a programme of workforce education.  


Generation and Disposal Waste Water Streams 


As referred to earlier, it is understood that there will be no direct discharges to the environment in terms of 


wastewater streams. It is further understood that all effluent streams generated by the ABQ facility, with the 


exception of oily water and chemical detergents from the gas turbine wash system will be piped directly to the 


adjacent Saudi Aramco facility for collection and treatment. Saudi Aramco is to be responsible for any required 


treatment prior to discharge. 


Other liquid wastes will be stored on-site for collection by road tanker and subsequent specialist (PME licensed 


contractor) for off-site disposal. The following information must be recorded by the licensed contractor: 


 Name of facility generating the waste; 
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 Description of the waste generated; 


 Waste classification; 


 Quantity of waste generated for the time period in question; 


 Proof of disposal to an appropriately licensed facility; and, 


 Manifest number. 


Storm Water Generation and Management 


The alteration of ground levels and the introduction of additional areas of impermeable hard standing will have 


a permanent effect on local drainage patterns. It is therefore important that a site wide stormwater management 


system is designed and implemented. Ideally, this should integrate with the existing Saudi Aramco facilities to 


ensure a coordinated approach to stormwater management.  


Furthermore, a range of design measures should be included to limit the potential for contamination of 


stormwater, which could ultimately result in contamination of groundwater. All industrial process areas and 


hazardous material areas should be contained under roof structures to ensure any rain is directed away from 


these areas. In addition, all industrial process areas and hazardous material storage areas will be bunded to 


ensure no storm water interacts with the hazardous materials. In addition, oil separators should be provided as 


part of catchment pits.  


10.7.5 Operational Phase Residual Effects 


Provision of Potable and Other Water 


Measures to reduce the requirements for water consumption within the ABQ facility should be implemented. 


Nevertheless, the residual impacts cannot at the stage be determined as all water is supplied by Saudi Aramco. 


Wastewater Streams 


As referred to earlier, it is understood that there will be no direct discharges to the environment in terms of 


wastewater streams. It is further understood that all effluent streams generated by the ABQ facility will be piped 


directly to the adjacent Saudi Aramco facility for collection and treatment. Saudi Aramco is to be responsible for 


any required treatment prior to discharge and such impacts remain of negligible negative concern.  


Storm Water Management 


With the implementation of an appropriate storm water management system at the site, preferably integrated 


with the existing Saudi Aramco facilities, the residual impact is considered to be minor negative. 


10.7.6 Operational Phase Cumulative Effects 


There is the potential for cumulative effects to occur during the operational period associated with the 


abstraction of water from aquifers, which would be used to supply both the existing Saudi Aramco facilities and 
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the ABQ facility. Together, the cumulative effects could be significant. This significance cannot however be 


predicted and it is the responsibility of Saudi Aramco to ensure the sustainability of abstraction in the long term. 


The generation of wastewater streams during construction is not considered likely to result in cumulative effects 


as the majority of streams will be treated by Saudi Aramco at their existing facilities and it is therefore assumed 


that sufficient capacity exists. 


The potential for cumulative effects associated with storm water management is also limited as it is assumed 


that Saudi Aramco have  existing storm water management systems in place, which would be supplemented by 


appropriate controls at the ABQ facility.   


10.8 Summary and Conclusions 


A key issue associated with water resources is the source of water for both construction and operation, which 


will be supplied by Saudi Aramco. It is understood that the majority, if not all, of this water will be supplied from 


groundwater abstraction. As Saudi Aramco is responsible for the supply of water to the Project it is not possible 


to determine the significance of impact, and it is assumed that Saudi Aramco will ensure the sustainability of 


such abstraction in the long term. 


Another identified issue is the management of waste waters during both construction and operation. The 


treatment and disposal of effluents is, in the main, also the responsibility of Saudi Aramco and it is assumed 


that sufficient capacity exists for appropriate treatment and disposal and/or reuse. During the operational phase 


however the ABQ operator will be required to dispose of oily water and chemical detergents off-site. This will be 


undertaken using PME licensed contractors and it is important that chain of custody documentation, including 


details of appropriate disposal at a licensed facility are collected from the contractor and maintained on-site.  


Furthermore, the management of stormwater will be important during both the construction and operational 


phases to prevent both localised flooding and the contamination of groundwater through contaminants 


mobilised by stormwater. Prior to construction, a review of geo-environmental investigations undertaken by 


Saudi Aramco will be undertaken and supplemented by further studies if required. If any contamination is 


identified an appropriate remediation strategy will be developed and implemented prior to the commencement 


of construction activities. Appropriate storm water management systems will be designed and implemented as 


part of both construction and operation, together with the implementation of Environmental Management Plans 


during both phases to control any impacts associated with stormwater appropriately.  
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11 Terrestrial Ecology 


11.1 Introduction 


This chapter assesses the status of the existing terrestrial ecology of the Project site and surrounding areas 


and where relevant presents the approaches to mitigate or minimise any potential negative impacts associated 


with the ABQ Project.  


Where significant impacts are identified, appropriate avoidance and mitigation measures have been developed 


to reduce or mitigate impacts. 


11.2 Relevant Standards and Legislation 


11.2.1 IFC Performance Standards 


The IFC’s Performance Standard 646: Biodiversity Conservation and Sustainable Management of Living Natural 


Resources (January 1st 2012) should be applied to projects: 


 Located in modified, natural, and critical habitats;  


 That potentially impact on or are dependent on ecosystem services over which the client has direct 


management control or significant influence; or  


 That includes the production of living natural resources (e.g. Agriculture, animal husbandry, fisheries, and 


forestry).  


 


Performance Standard 647 requires the following: 


‘The risks and impacts identification process…should consider direct and indirect project-related impacts on 


biodiversity and ecosystem services and identify any significant residual impacts. This process will consider 


relevant threats to biodiversity and ecosystem services, especially focusing on habitat loss, degradation and 


fragmentation, invasive alien species, overexploitation, hydrological changes, nutrient loading, and pollution’.  


                                                   


46 International Finance Corporation (January 1st 2012): IFC Performance Standards on Environmental and Social Sustainability.  


47 Ibid.  
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As a matter of priority, the client should seek to avoid impacts on biodiversity and ecosystem services. When 


avoidance of impacts is not possible, ‘measures to minimize impacts and restore biodiversity’ should be 


undertaken. 


11.2.2 National Standards 


There are no specific requirements within the Kingdom that protect terrestrial ecology and biodiversity. 


However, since terrestrial flora and fauna form part of the definition of ‘the Environment48’, they should be 


afforded adequate protection from unnecessary damage and deterioration.  


11.3 Methodology 


This assessment has been undertaken with due consideration of Performance Standard 649 of  the  IFC  


Performance Standards on Social and Environmental Sustainability (January,  2012).  


The terrestrial ecology assessment comprised a desktop review of existing, accessible information relating to 


the site and its surrounding environs, supported by a terrestrial ecology survey of the Project site in June 2013.  


11.3.1 Desktop Information Review 


A review of available information was made in order to provide a background to the terrestrial ecology 


conditions within the region and the study site. The following sources of information were reviewed: 


 Performance Standard 650 of the IFC Performance Standards on Social and Environmental Sustainability; 


 WSP Environment and Energy (April 2013) Saudi Aramco Co-generation Plants – Abqaiq Preliminary 


Environmental Assessment and EIA Terms of Reference (Marubeni Corporation);  


 Google Earth images;  


 Protected Planet Website51; and 


 Relevant KSA terrestrial ecology related papers and websites. 


                                                   


48 Presidency of Meteorology and the Environment (2001/2006): General Environmental Regulations and Rules for Implementation in the 


Kingdom of Saudi Arabia.  


49 IFC (January 1st 2012) Performance Standard 6, Biodiversity Conservation and Sustainable Management of living Natural Resources. 


50 Ibid. 


51 Protectedplanet.net, n.d  [Online]  Available at: www.protectedplanet.net [Accessed 10 06 2013] 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 152 | 297  


   


11.3.2 Site Survey 


The ecological survey of the Project site comprised a walkover survey only to determine the following: 


 The main habitats at the Project site together with dominant species of flora; and 


 The presence or potential presence of species of fauna. 


More detailed ecological surveys such as invertebrate surveys, mammal trapping and avifauna surveys were 


not undertaken given the heavily modified conditions of the Project site, which is situated within and adjacent to 


the existing Saudi Aramco facility. 


11.4 Existing Baseline Conditions 


11.4.1 Climate 


Much of the Rub’al-Khali desert is classified as ‘hyper-arid’, where more than twelve consecutive rain-free 


months have been recorded in an area that lacks seasonal precipitation. Daily maximum temperatures average 


47°C in July and August, reaching peaks of 51°C. The daily minimum average is 12°C in January and 


February, although frosts have been recorded. Daily extremes of temperature can be considerable. 


Rainfall records in the central part of KSA, particularly in the Riyadh region, indicate that rainfall decreases from 


North to South and from West to East, averaging between 100 to 85 mm per annum. In general the mean 


annual rainfall averages less than 100 mm, most of it occurring in the period from December to March and 


serving substantially for the development of ephemeral vegetation52.  


11.4.2 Surrounding Area 


The Word Wide Fund for Nature53 classifies the area in which the site is located as Arabian Desert and East 


Sahero- Arabian Xeric Shrublands. This is the largest ecoregion of the Arabian Peninsula, stretching from the 


Yemeni border to the Arabian Gulf and from Oman to Jordan and Iraq. Within this area lies a vast wilderness of 


sand, ‘a desert within a desert so enormous and so desolate that it is regionally known as the Rub’al-Khali, or 


the Empty Quarter’54. It is probably the biggest continuous body of sand anywhere in the world, with an area of 


over 500,000 km2 (approximately, the size of France55). 
                                                   


52 Juneidi, M. and D.L. Huss (1978): Rangeland Resources of the Gulf and Arabian Peninsula Countries and their Managerial Problems 


and Needs. Cairo, Egypt: FAO, RNEA. 


53 World Wildlife Fund (WWF), n.d. Western Asia: Oman, Yemen, and Saudi Arabia [Online]  Available at: www.worldwildlife.org [Accessed 


20 05 2013] 


54 Thesiger, W (1959): Arabian Sands. Penguin Books, London, England. 
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As a result of its geological history, the country shares its flora with Africa in the west, Asia in the northeast, 


east and southeast and with the Mediterranean region in the northwest and the north. In global geographical 


terms, the vegetation of KSA (in general) belongs to the Arabian sub-zone of the Saharo-Sindian phyto-


geographical zone56. However, the south-western and most of the western coastal plains fall under the 


Somalia-Masai phyto-geographical region57. 


The flora of KSA comprises some 2,243 species in 837 genera58. The areas along the north-western and south-


western regions are densely vegetated and contain the highest number of species. Approximately 70% of the 


country's floristic elements are reported to be from these areas59. About 100 flora species have been listed as 


endangered or of vulnerable status.  


The National Commission for Wildlife Conservation and Development assisted by its two prominent research 


centres, the King Khalid Wildlife Research Centre and the National Wildlife Research Centre run a chain of 


fifteen wildlife reserves comprising about 3% of the country land area where conservation of certain wildlife 


species is a major priority. Gazelle and oryx have been successfully re-introduced after motorized hunting 


parties had virtually exterminated them by the early 1970’s. At the Uruq Bani Ma’arid protected area, white (or 


Arabian) oryx (Oryx leucoryx) again roam the sands, as do sand gazelle (Gazella subgutturosa) and mountain 


gazelle (G. gazella). The Nubian ibex, Capra nubiana survived the exterminations that befell the oryx and 


gazelle and are officially protected in 3 sites. Both Oryx leucoryx and Nubian ibex, Capra nubiana are included 


on the IUCN Red List as endangered (IUCN 2001). Other mammals which occur in KSA include the Arabian 


wolf  (Canis lupus arabs), Cape hare (Lepus capensis), striped hyaena (Hyaena hyaena), sand cat (Felis 


margarita), red fox (Vulpes vulpes) and caracal (Caracal caracal). 


This is a desert ecoregion which holds relatively little biodiversity. The primary biomes in this region are deserts 


and xeric shrublands. Many species, such as the striped hyena, jackal and honey badger have become extinct 


in this area due to hunting, human encroachment and habitat destruction. Other species have been 


successfully re-introduced, such as the endangered white oryx and the sand gazelle, and are protected at a 


number of reserves. Overgrazing by livestock, off-road driving, and human destruction of habitat are the main 


threats to this desert ecoregion. 


                                                                                                                                                                             


55 Mandaville, J.P. (1986): Plant Life in the Rub’al-Khali (the Empty Quarter), South-Central Arabia (Proceedings of the Royal Society of 


Edinburgh, 89B:147-157).  


56 Zohary, M. (1973): Geobotanical Foundation of the Middle East. (2 vols.) (Stuttgart, Germany: Gutav Fischer Verlag). 


57 Chaudhary, S.A. (ed.) (1999). Flora of the Kingdom of Saudi Arabia (vol. 1). Riyadh: Ministry of Agriculture and Water 


58 Thomas, J., 2010. Flora of Saudi Arabia (Department of Botany and Microbiology, College of Science, King Saud University [Online] 


Available at: www.plantdiversityofsaudiarabia.info [Accessed 20 05 2013]. 


59 Ibid.  
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A number of formally protected sites are present in the Region, although they are located some distance away, 


as shown in Figure  11-1 below. 


 


Figure  11-1 Protected Sites 


The nearest site, Al-Ahsa is located approximately 30km to the south west at its nearest point. This is partly 


contiguous and adjacent to the Al Hassa/Uqair National Recreation area. The Al-Ahsa site is proposed and the 


Al Hass/Uqair National Recreation area was designated in 1960. No information is available upon the reason 


for proposing these designations.  


Given the distance of these proposed and actual protected areas from the Project site this assessment will not 


consider these areas further. 


11.4.3 The Project Site 


The Project site is heavily disturbed with no natural habitat of ecological value remaining. The ecological survey 


of the site undertaken on June 12th 2013 has identified no evidence of flora and fauna of significance. Very few 


incidents of scattered vegetation were seen on site, however were present, these were common in nature and 


represent a low ecological significance as shown in Figure  11-2. 


On the basis of the results of the survey, it is considered that the Project site comprises ‘modified habitat’ in 


accordance with IFC’s Performance Standard 6 as human activity has substantially altered the sites primary 
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ecological functions and species composition. There are no areas of natural or critical habitat within the Project 


site. 


 


Figure  11-2  Heavily Disturbed Site without Flora and Fauna of Significance 


11.5 Assessment of Construction & Operational Impacts 


11.5.1 Construction Phase Impacts 


As the Project site supports very low ecological value, comprising entirely of modified habitats the ecological 


impacts are predicted to be negligible. 


11.5.2 Operational Phase Impacts 


During the operational phase there would be no further degradation of habitats and therefore the impact is 


considered to be negligible.  
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11.6 Mitigation Measures, Residual and Cumulative Effects 


11.6.1 Construction Phase Mitigation Measures 


During the construction phase ecological mitigation measures will not be required. 


11.6.2 Construction Phase Residual Effects 


The residual effects will remain as negligible. 


11.6.3 Construction Phase Cumulative Effects 


No cumulative effects are predicted. 


11.6.4 Operational Phase Mitigation Measures 


There is the potential to include areas of site landscaping as it could promote significant growth of plants which 


will in turn provide a habitat for invertebrates and birds, potentially increasing the overall biodiversity of the site. 


11.6.5 Operational Phase Residual Effects 


The residual effects are likely to remain as negligible. 


11.6.6 Operational Phase Cumulative Effects 


No cumulative effects are predicted. 


11.7 Summary and Conclusions 


The ecological assessment has identified that the Project site is of low ecological value, and includes disturbed 


habitats devoid of fauna and flora. These habitats are considered to be modified habitats in accordance with 


IFC guidance and therefore the impacts during both construction and operation are considered to be negligible. 


There is however the opportunity for the provision of landscaped areas which would increase the ecological 


value of the site. 
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12 Socio-Economic 


12.1 Introduction 


This chapter of the ESIA considers the potential socio-economic impacts (both positive and negative) of the 


proposed ABQ facility on its environs during both the construction and operational phases. Where appropriate, 


mitigation measures and residual effects have been included and assessed respectively.  


The Interorganisational Committee on Guidelines and Principles for Social Assessment (1994; updated 2003)60  


provides a broad definition of a Social Impact Assessment as: 


‘the systematic…appraisal of the impacts on the day to day quality of life for people and communities when the 


environment is affected by development.’  


This chapter highlights the methodology used to conduct this study and is followed by a brief examination of 


Saudi Arabia’s macro socio-economic situation. From this, the baseline conditions of the proposed site and the 


surrounding area are presented followed by an assessment of the social and economic effects of the proposed 


ABQ development. In light of these impacts, appropriate mitigation options are then examined, whilst any 


potential residual environmental impacts (which are intrinsic to this type of development) are summarised 


below. 


12.2 Relevant Standards and Legislation  


12.2.1 International Standards 


The IFC performance standards place a significant emphasis on ensuring that the likely social and economic 


impacts of a project are identified and minimised and that this is clearly demonstrated within the ESIA 


documentation. The specific IFC Performance Standards are: 


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


 Performance Standard 2: Labour and Working Conditions; and 


 Performance Standard 4: Community Health, Safety and Security. 


                                                   


60 US National Oceanic and Atmospheric Administration (1994; updated 2003). Guidelines and Principles for Social Impact Assessment 


(Impact Assessment (12) (Summer)) pp. 107-152).  







 


 


 


   


 159 | 297  


   


Performance Standard 1 requires that a project proponent should identify the range of stakeholders that may 


be interested in their actions and consider how external communications might facilitate a dialog with all 


stakeholders. Furthermore, Performance Standard 1 states that “The client will develop and implement a 


Stakeholder Engagement Plan that is scaled to the Project risks and impacts and development stage, and be 


tailored to the characteristics and interests of the Affected Communities”. 


Performance Standard 2 determines the standard of care that must be taken with regards to the workers during 


the construction and operational phase of the proposed Project. The appointed Project company must ensure 


that the objectives are achieved and promote the fair treatment of workers and safe and healthy working 


conditions. 


Performance Standard 4 places an emphasis on the avoidance or minimisation of impacts upon community 


health, safety, and security that may arise from a proposed Project. 


IFC’s EHS Guidelines for Thermal Power Plant (2008) also address industry-specific impacts on the social and 


economic aspects of the site and surrounding context, specifically: 


 Occupational Health and Safety; and 


 Community Health and Safety. 


12.2.2 National Standards 


The Labour Law - Royal Decree No. M/51, 2005 defines the regulation of employment, labour relations, worker 


contracts and work place conditions.  


This law contains provisions intended to protect the interests of both employers and employees with the aim of 


establishing a stable, equitable and sustainable work environment. This law will therefore provide a minimum 


legal basis for the engagement of the ABQ workforce, the working conditions and worker housing. The law also 


specifically addresses such issues as protection against occupational hazards; major industrial accidents and 


work injuries; and health and social services.  


This law will apply to the construction and operational workforce as well as applying to both the Project 


company staff and all contractors.  


12.3 Methodology 


12.3.1 Overview 


An assessment of the Project’s social and economic impacts has been conducted using a range of research 


techniques. The objective of this section is to identify the baseline social and economic characteristics of both 


the site and the surrounding local area (approximately 50km radius of the site).  
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This baseline review focused upon the area’s demographics, infrastructure (roads, transportation and 


communication levels) potable water and sanitation facilities, education and healthcare services, economic 


activity, social organisation, land ownership patterns, and land use patterns. 


However, due to the inherent difficulties in assessing the significance of socio-economic issues, it is inevitable 


that there will be a degree of subjectivity in assessing the nature of the impacts described. Nevertheless, this 


chapter has described the principal impacts on the local social and economic climate in terms of whether the 


impact and residual effects are positive or negative; permanent (long-term) or temporary (short-term); and 


major, moderate, minor, or negligible. 


12.3.2 Desk Study 


A desktop study review has been undertaken for the proposed Project and the key information has been 


incorporated into the social and economic assessment and decision making process.  


Information sources considered as part of the desk study include:  


 Central Department of Statistics and Information website: www.cdsi.gov.sa/english; 


 CIA – The World Factbook website: www.cia.gov/library/publications/the-world-factbook; 


 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for 


proposals Part II Technical Specification, Stuttgart – Germany; 


 World Bank’s web-site: www.worldbank.org;  


 International Financial Corporation’s website: www.ifc.org; and 


 The International Labour Organisation (ILO) website: www.ilo.org.  


12.3.3 Stakeholder Engagement 


The IFC’s Performance Standard 1 (Assessment and Management of Environmental and Social Risks and 


Impacts) ‘underscores the importance of managing environmental and social performance of a project’. A key 


tenet of this standard is with regards to stakeholder engagement.  


There are two local communities in proximity of the proposed R facility: the town of Abqaiq and the Saudi 


Aramco residential compound. However, given the already substantial industrial development of the site 


environs, and the distance of such communities from the facility, it is clear that the likelihood and magnitude of 


impacts on these local communities is low and therefore a programme of local engagement has not been 


deemed necessary in this instance. However, the Environmental Management Plan (to incorporate both a 


Construction Environmental Management Plan and Operation Environmental Management Plan) which is to be 


delivered in due course (and is normally the responsibility of the project EPC contractor) must have a clear and 


defined ‘grievance’ process that allows residents to address complaints to the Project proponent and that 


dictates that all necessary action is undertaken.  
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12.4 Existing Baseline Conditions 


12.4.1 Introduction 


The Kingdom of Saudi Arabia as we know it today came into being in the early part of the 20th Century. Under 


the Basic Ruling Law, the King is the ultimate source of authority for the executive, judicial and organisational 


powers of the State. The King appoints the Council of Ministers, which he also leads as Prime Minister. Saudi 


Arabia’s political and judicial apparatus is bound to Islamic principles, with the sharia (Islamic law) the basis for 


all legislation.   


12.4.2 Population and Demography 


Saudi Arabia is the largest country in the Arabian Peninsula covering an area of 2.15 million square kilometres.  


Its population was estimated to be 26.54 million in 2012, including 5.6 million non-nationals61.  


From 1981 to 2001, the population grew from 9.9 million to 21.4 million, a total increase of 54%, averaging out 


at a per annum increase of about 3.67%. The UN62 has estimated that the rate of population growth in Saudi 


Arabia in the years 1975-1999 was at an even higher rate of 4.2%, making it one of the highest in the world.  


There are several causes for this tremendous population growth. The first being the reduction in infant death 


rates over the past 20 years.  From 65 deaths per 1000 live births in 1980, Saudi Arabia had dropped to 19 per 


1000 by 1999, and 15.61 per 1000 in 2012. However, whilst this is one of the lowest in the Arab world, and less 


than half the regional average, KSA ranks 111 out 223 countries in the world63.  Likewise, life expectancy in 


Saudi Arabia, which was 61 in 1980, had risen to 72 by 1999 and 74.35 in 201264. 


The population is comprised of approximately 75% Saudi citizens and 25% non-Saudi residents. Of these, 4.7 


million people live in the capital Riyadh.  The age structure of the kingdoms population was estimated in 201265 


to be: 


 0-14 years: 28.8% (male 3,913,775/female 3,727,767); 


 15-24 years: 19.8% (male 2,811,407/female 2,439,978);  


                                                   


61 CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: www.cia.gov/library/publications/the-world-


factbook/geos/sa.html#top [Accessed 28 04 2013].  


62 United Nations Department of Economic and Social Affairs, June 2010. Resource Abundance - A curse or a Blessing ?. 


63 CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: www.cia.gov/library/publications/the-world-


factbook/geos/sa.html#top [Accessed 28 04 2013]. 


64 Ibid. 


65 Ibid. 
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 25-54 years: 44.2% (male 6,769,529/female 4,971,415);  


 55-64 years: 4.1% (male 604,722/female 494,497); and,  


 65 years and over: 3% (male 416,673/female 384,741). 


12.4.3 Health Care 


The increased life expectancy of both infants and the elderly has been largely due to the Saudi Government’s 


investment in the health care system. In 200966, the Kingdom spent 5% of GDP on health expenditure and 


healthcare provisions within KSA have been widely cited by the World Health Organisation (WHO) as being an 


exemplar model for the development of healthcare infrastructure within third world countries. 


12.4.4 Education 


Saudi Arabia’s educational policy aims to ensure that education becomes more efficient, to meet the religious, 


economic and social needs of the country and to eradicate illiteracy. 


General education in the Kingdom consists of kindergarten, six years of primary school and three years each of 


intermediate and high school.  The Ministry of Education sets overall standards for the country's educational 


system and also oversees special education for the handicapped.  Early in 2003 the General Presidency for 


Girls' Education was dissolved and its functions taken over by the Ministry, to administer the girls' schools and 


colleges, supervise kindergartens and nursery schools and sponsor literacy programs for females. The first 


government school for girls was built in 1964; by the end of the 1990s there were girls' schools in every part of 


the Kingdom. Of the nearly 5 million students enrolled in Saudi schools for the academic years 2003-04, it is 


thought about half of these were female. 


In addition to the dramatic quantitative growth of the educational system since the introduction of the First 


Development Plan in 1970, there has also been an improvement in the quality of education.  One measure of 


this emphasis is that while the number of students in the educational system increased six-fold between the 


1970s and the 1990s, the number of full-time teachers grew more than nine-fold.  The Kingdom's ratio of 15 


students to every teacher is one of the lowest in the world. The government, however, continues to work to 


improve educational standards. This has been achieved by raising the quality of teacher training programs, 


improving standards for evaluation of students and increasing the use of educational technology. One aspect of 


this is the introduction of computer science at the secondary level. In 2000, an ambitious school computer 


project was named after Deputy Prime Minister and Commander of the National Guard Crown Prince Abdullah. 


In addition, the administration of the educational system has also been enhanced by delegating greater 


authority to the Regional Boards. 
                                                   


66 CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: www.cia.gov/library/publications/the-world-


factbook/geos/sa.html#top [Accessed 28 04 2013]. 
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12.4.5 Employment and Labour Market 


In 2012, it was estimated that Saudi Arabia had a total work force of 8 million67, albeit, approximately 80% of 


the workforce was comprised of non-nationals68. Despite having a high unemployment rate, especially amongst 


the younger generations (estimates for the Kingdom range between 14% and 25%), employment in the 


Kingdom can be divided into the following sectors: 


 Government 40%;  


 Industry, construction and oil 25%;  


 Services 30%; and, 


 Agriculture 5%.  


Saudi Arabia has enacted a policy known colloquially as ‘Saudiisation’ the goal of which is to increase 


employment of Saudi citizens by replacing 60% of the estimated 5.6 million foreign workers in the country. To 


do this, the Saudi government has stopped issuing work visas for certain jobs and has moved to increase the 


training of Saudi nationals and has minimum requirements for the hiring of Saudi nationals by private 


companies. 


The labour market of Saudi Arabia is subject to significant challenges, with considerable unemployment and 


skills shortages in key sectors. Official records estimate unemployment of Saudi males as 10.7%69 (2012, est.) 


however, numerous sources recognise this as a significant underestimate, with some placing unemployment as 


high as 25%. This is particularly acute in the large youth population, which generally lacks the education and 


technical skills the private sector needs. 


12.4.6 Economic Overview 


Saudi Arabia has an oil based economy with strong government controls over major economic activities. The 


petroleum sector accounts for roughly 75% of budget revenues, 45% of Gross Domestic Product (GDP), and 


90% of export earnings. About 40% of GDP comes from the private sector. Saudi Arabia has the largest 


reserves of petroleum in the world (26% of proven reserves). Saudi Arabia’s GDP was estimated in 2012 to be 


$657 billion, with a real GDP growth of 6% on the previous year70.  


                                                   


67 CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: www.cia.gov/library/publications/the-world-


factbook/geos/sa.html#top [Accessed 28 04 2013]. 


68 Ibid. 


69 Ibid. 


70 Ibid. 
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In spite of the recent surge in its oil income, Saudi Arabia continues to face long term economic challenges 


including high rates of unemployment, as highlighted above. It has a rapidly growing population, around 


1.523% (2012, est.) a year71, which verifies the government’s consequent need for increased public spending.  


Saudi Arabia’s young population has increased, while oil export revenues have sharply decreased. Saudi 


Arabia has also moved towards subsidy cuts, tax increases and financial sector reforms.  


While the government is expanding the country’s oil and gas industry, it is also diversifying the economy into 


non-oil sectors, including manufacturing and services. Although the state retains a dominant role in the 


economy, the government is seeking to encourage the development of the private sector, particularly in areas 


such as utilities and services. 


Since 1970, economic development in Saudi Arabia has been organised through five-year development plans, 


which establishes infrastructure development targets and an overall framework for public spending.  The 


primary objective of this plan is to increase the Saudi employment through economic growth, new investments 


education, and the development of national capabilities and skills. 


12.4.7 Social Development 


In the context of the Arab world, the welfare of Saudi Arabia’s citizens ranks reasonably highly. The 2011 


United Nations Human Development Index (HDI) gives Saudi Arabia a score of 0.777, placing it within the High 


Human Development category and above the average level for the Arab States data grouping. Graphical 


analysis of the change in HDI in the Kingdom over the past 30 years also indicates that the growth of the HDI in 


Saudi Arabia has outstripped the average rate for the Arab world. 


12.4.8 The Proposed Abqaiq Co-Generation Development  


The proposed ABQ site is located within the boundary of the existing Saudi Aramco facility within a remote and 


otherwise sparsely developed area of the Eastern Province approximately 60km from Al Khobar. The main 


purpose of the Saudi Aramco oil processing complex is to remove hydrogen sulphide from crude oil and reduce 


vapour pressure thereby making it safe to be shipped in tankers. The Project site contains a processing plant 


but is otherwise devoid of any significant development other than considerable quantities of transmission lines 


and pipelines. 


Abqaiq gated community was built by Saudi Aramco in the 1940s. The gated community has a population of 


approximately 1,500 with the town outside the gated community approximately 30,000. The proposed ABQ will 


create a small number of employment opportunities in the town (estimated population 30,000). 


                                                   


71 CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: www.cia.gov/library/publications/the-world-


factbook/geos/sa.html#top [Accessed 28 04 2013]. 
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12.5 Key Sensitive Receptors 


A number of key sensitive receptors have been identified (existing and proposed) which will be the core focus 


of the assessments undertaken within the ESIA technical chapters. These are considered to be the most 


sensitive receptors within the potential zone of influence of the Project. The great majority are human receptors. 


Specifically, Table  12-1 below described the following sensitive receptors in terms of socio-economic impacts. 


Table  12-1 Key Socio Economic Sensitive Receptors 


Receptor Potential Construction Impacts Potential Operational Impacts 


ABQ Construction workers 


 Health and safety;  


 Working conditions and welfare; 


and  


 Exposure to air emissions from 


the existing Saudi Aramco 


complex. 


- 


Existing workers within the 
Saudi Aramco oil pro-
cessing complex in addition 
to nearby Residential Com-
pounds and Abqaiq Town 


 Exposure to dust and 


construction related emissions to 


air during ABQ construction 


works; and 


 Exposure to noise emissions 


during ABQ construction works. 


 Exposure to air emissions from the 


existing Saudi Aramco oil pro-


cessing complex; and 


 Exposure to noise emissions from 


the existing Saudi Aramco oil pro-


cessing complex. 


ABQ Operational staff - 


 Health and safety; 


 Working conditions; 


 Exposure to air emissions from the 


ABQ; and 


 Exposure to noise emissions from 


the existing and new components of 


the Saudi Aramco oil pro-cessing 


complex. 


Economic  


 Positive economic impacts 


through employment 


opportunities for Saudi nationals 


and skills transfer 


 Positive economic impacts through 


employment opportunities for Saudi 


nationals and skills transfer.  
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12.6 Assessment of Construction and Operational Impacts 


12.6.1 Construction Phase Impacts 


Construction Worker Welfare 


The main issues to be considered are associated with the labour force during the construction phase, which 


includes the following: 


 Health and safety at work;  


 Access to medical facilities where required; 


 Reasonable working hours, wages and other benefits;  


 Provision of suitable and safe accommodation and sanitation; and 


 Access to welfare and recreation facilities. 


With respect to health and safety at work, construction sites are considered to be a relatively dangerous 


working environment and without proper health and safety controls there is a considerable risk of serious injury 


or fatalities. Access to medical facilities is also crucial with respect to accidents and illness either in the 


workplace or outside. The activities within the Saudi Aramco oil processing facility mean that release hydrogen 


sulfide (H2S) is present on site, resulting from chemical reactions of sulfur compounds. H2S is an extremely 


flammable gas which can form explosive mixtures with air or be a source of fire and explosion. This gas can 


also have fatal consequences for human health. In the absence of mitigation measures, the potential impacts 


are therefore considered to be of major negative significance. 


Other working conditions such as reasonable working hours, wages and other benefits are considered to be 


good working practices and should be employed at all times. In the absence of mitigation measures, this has 


the potential to be an impact of moderate negative significance. 


In addition, a large number of labourers may be housed temporarily on or near the site. It must be ensured that 


the labour and working conditions are of an acceptable standard. Housing must be adequately designed with 


adequate sanitary and safety facilities such as fire suppressants. Issues such as retrenchment policies must be 


clearly defined prior to work beginning.  


Noise and Dust Nuisance to the Saudi Aramco Operational Staff 


The close proximity of the construction activities to these receptors could result in impacts such as increased 


noise and dust levels. However, this would be on operational staff which are not considered to be a receptor of 


high sensitivity. The noise and air quality assessments have confirmed that the impacts resulting from both 


constructions noise and dust as negligible. Therefore the nuisance to Saudi Aramco operation staff is 


considered to be negligible. 
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Impacts on Surrounding Communities 


It is considered that the potential for dust and noise nuisance to residents of the local area (existing Saudi 


Aramco Residential Compound and Abqaiq Town) is likely to be of negligible significance given their distance 


from the Project site, which is approximately 1 to 2km. 


Impacts on Local Businesses 


The influx of professional workers into the area, whilst expected to the relatively low, will generate economic 


opportunities and rewards for the local population of Abqaiq, where the majority of staff are understood to 


reside, enhancing social and economic development. This is deemed to be a minor positive impact. 


The construction of the proposed facility will create direct and indirect opportunities for various support service 


providers including guards, cleaners, catering and other site management, prior to mitigation to be a minor 
positive impact on a short term basis. 


Social Issues 


As above, the proposed facility will introduce professional workers (including expatriates) to the local area. 


However, in addition to the potential benefits that this may represent, this influx may also result in social and 


cultural tensions, albeit this is deemed unlikely due in part to the existing population of Saudi Aramco 


expatriates living in the Residential Compound. Thus, it is thought to be a minor negative impact on a short 


term basis. 


12.6.2 Operational Phase Impacts 


Operational Worker Welfare 


One of the key issues is ensuring that operational staff and contractors are protected from workplace incidents 


and illness through appropriate health and safety systems both during normal operation and other tasks such 


as maintenance and repair. Appropriate safety systems such as fire protection and emergency procedures will 


also be required. The activities within the Saudi Aramco oil processing facility mean that release hydrogen 


sulfide (H2S) is present on site, resulting from chemical reactions of sulfur compounds. H2S is an extremely 


flammable gas which can form explosive mixtures with air or be a source of fire and explosion. This gas can 


also have fatal consequences for human health.The potential health and safety impacts are considered to be of 


moderate negative significance in the absence of suitable control measures. 


Impacts on Surrounding Communities 


As specified within Section  7.6.2 – Operational Phase Impacts in Chapter  7 – Noise & Vibration the results 


of the noise assessment predict that there will be no increase in the noise levels incident at the nearest noise 


sensitive receptors; Saudi Aramco Compound. Impacts are therefore determined as being of negligible 


significance for the Saudi Aramco Compound and Abqaiq Town.  
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Air Quality Impacts on Human Health 


A full assessment of air quality impacts associated with the operation of the Project has been undertaken within 


Chapter  6 – Air Quality. 


The operational impact on air quality relates principally to stack emissions of nitrogen oxides (NOx), carbon 


monoxide (CO), and particulate matter (PM10 and PM2.5). As specified within Chapter  6 – Air Quality, the 


significance of the operational impacts are considered to be: 


 NO2 1 hour – Moderate;  


 NO2 annual – Moderate; 


 CO 1 hour – Negligible; 


 CO 8 hours – Minor;  


 Particulates – Minor; and 


 CO2 – Minor. 


Impacts relating to air quality are therefore considered to be of moderate negative significance prior to 


mitigation for the operational staff at the existing Saudi Aramco oil processing facility and for the future 


operational staff at the ABQ facility. However, impacts on residential properties in the Saudi Aramco Residential 


Compound and Abqaiq Town are considered to be of negligible significance due to their location. 


Impacts on Local Businesses and Social Issues 


The influx of professional workers, labourers, and other staff members into the area will generate economic 


opportunities and rewards for the local population of Abqaiq, enhancing social and economic development. This 


is deemed to be a major positive impact on a long-term basis. 


Indirect opportunities for various support service providers including guards, cleaners, catering and other site 


management will provide employment and a further source of income for these services giving a minor to 


moderate positive impact. 


The employment of local workers on such a project of national importance with the requisite training which will 


be included within their contracts will improve their capabilities and skill. This will also result in improving their 


employability should they move on from the Project. This is deemed to be a negligible to minor positive 


impact. 


The additional employees required for the operation of the proposed facility will put additional pressure on local 


services which is deemed to be a negligible impact. 


Similar to the construction phase, a potentially positive economic impact will result from any local employment 


created by the operational phase of the Project. Whilst the likely nature of these impacts, and the effect of 


expatriate workers, is largely unchanged from the construction phase, they are likely to be amplified by the 


greater time-scales involved in the operation of the site. 
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The relatively small workforce required during the operational phase means that potential impacts are likely to 


be less significant. However, all relevant labour and working condition laws and guidelines must still be adhered 


to during this phase. 


12.7 Mitigation Measures, Residual and Cumulative Effects 


The mitigation measures applicable to social assessment are set out within this section and are provided in full 


in Chapter  17 – Framework Construction Environmental Management Plan and Chapter  18 – Framework 
Operational Environmental Management Plan 


12.7.1 Construction Phase Mitigation Measures 


Construction activities undertaken for the proposed ABQ facility will be managed in such a way as to minimise 


construction impacts through the CEMP (to be developed by the EPC). Such measures include: 


Construction Worker Welfare 


 The development of a Health and Safety and Environmental Policy would provide detailed health and 


safety guidelines for staff, personnel and sub-contractors, including personal safety, site conduct, security, 


site safety zoning and emergency procedures; 


 An appropriate emergency procedure will be developed and implemented in the case of an H2S leak in the 


Saudi Aramco oil processing facility. This emergency procedure will include the following mitigation 


measures and will be developed in accordance with Saudi Aramco’s existing procedures within the site: 


 The ABQ employees will be informed on the serious risks of poisoning, fire and explosion hazards, 


especially on accidental exposure conditions, and on the measures to be taken in case of an accident. 


Special Procedures in the event of an accident will be subject to training exercises 


 Use of gas detectors which will warn the ABQ employees when alert thresholds are reached. These 


devices will be periodically checked using standard gases. Recalibration of sensors may be necessary 


depending on the test results;  


 Location of windsocks in highly visible areas to provide staff with an indication of wind direction and 


therefore escape routes; and 


 In case of leakage, every worker must have access to a mask breathing apparatus in his immediate 


vicinity. 


 In common with Performance Standard 2, on site medical facilities must be made available throughout the 


construction phase for the use of workers. Trained health and safety and first aid personnel must be 


identified to workers as part of their training schedule; 
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 Suitably qualified personnel must be chosen for potentially hazardous activities such as for the installation 


and testing of specialist electrical equipment; 


 Appropriate action must be taken for outbreaks of illnesses amongst workers, minimising the transmission 


as far as is possible; 


 The Contractor must establish a Human Resources Policy which will be communicated to employees with 


information including, but not limited to, their rights under national labour and employment laws, salary, and 


other associated information, such as medical care and insurance. The Human Resources Policy will 


ensure an approach of non-discrimination is followed with equal opportunities for all. No child labour or 


forced labour will be used for the proposed facility; 


 In common with Performance Standard 1 (Section 23), the establishment of a ‘grievance mechanism’ for 


workers will involve the identification of a local environmental co-ordinator, identified by the contractor 


within the management structure, to identify and log all concerns. This contact information will be provided 


via appropriate transparent measures and a placard left on the perimeter of the site with further details of 


contact arrangements. The resultant procedure to address these concerns will be made clear to the 


complainant and a set process followed, as identified within the CEMP, and within a suitably prompt period; 


 Throughout the construction and operation of the proposed facility, a long term training programme should 


be implemented to ensure adequate training and qualification of all staff employed within the ABQ facility.  


The aim of this programme would be to ensure that personnel acquire and maintain the combination of 


knowledge and demonstrated skills as required to safely and adequately fulfil their responsibilities. The 


objective of the long term training plan will be to ensure that the facility is operated safely and efficiently, 


while also guaranteeing the long term economic success of the Project; and 


 In common with Performance Standard 4, all components of, and infrastructure associated with, the Project 


will be constructed in accordance with industry best practice and by qualified engineers. The site will be 


fenced to avoid any danger to the public.    


Noise and Dust Nuisance to the Saudi Aramco Operational Staff 


Chapter  7 – Noise & Vibration sets out a series of controls to reduce the noise impacts during construction 


which will reduce the impacts of noise during construction.  


Chapter  6 – Air Quality sets out a series of measures which will be implemented during the construction 


phase to ensure that the generation of dust is minimised as far as possible. 


Impacts on Surrounding Communities 


Construction activities undertaken for the Project may result in an impact to construction worker 


accommodation, depending upon its eventual location, which is yet to be determined but also to the residents 


of the Saudi Aramco compound and Abqaiq Town. It is important that this will be managed in such a way as to 


minimise construction impacts. 
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Firstly, the worker accommodation should be appropriately sited to avoid noise impacts from the construction 


activities. Where this is not possible appropriate noise attenuation measures should be provided. 


Secondly, any on-going issues will be managed through the CEMP which will be implemented and monitored 


by the Contractor and any sub-contractors, to include an update of existing EHS documentation. The CEMP will 


be required to incorporate all the mitigation measures identified within this ESIA, which is presented in 


Chapter  17 – Framework Construction Environmental Management Plan. This will ensure that the effects 


of construction works upon the local community is minimised. 


In addition, a grievance procedure needs to be established for construction workers and local residents to 


ensure that any issues are resolved to the satisfaction of all parties. This will include the following: 


 Clear contact numbers for key construction management staff who can be contacted in the case of 


complaints, which could be posted on signage near to the site access gates or in leaflets distributed to the 


local community; and 


 A clear grievance procedure which involves studying the basis of complaints, identifying corrective actions 


and communicating the response to the complainant. 


12.7.2 Construction Phase Residual Effects 


With the implementation of the CEMP it is considered that health and safety risks for construction site workers, 


particularly the risks of serious injury, illness or fatalities are significantly reduced and therefore the residual 


significance is predicted to be minor negative significance. 


With the implementation of the mitigation measures set out above it is predicted that the residual impacts upon 


construction staff in relation to their working conditions and welfare will be negligible significance. 


In terms of the nuisance to the Saudi Aramco Operational Staff and the local residents, it is predicted that the 


residual effects associated with noise will be of negligible significance and the residual effects associated with 


air quality will be of minor negative significance.  


Nuisance to residents of Saudi Aramco Residential Compound and Abqaiq Town due to increased dust, noise, 


emissions, traffic and increased levels of activity will be kept to a minimum with the use of construction 


corridors and low-noise producing equipment, where possible. These mitigation measures will be identified and 


implemented through a CEMP. Following the implementation of such techniques, the impact is deemed to be a 
negligible impact on a short-term basis, although concerns from residents will be iterative. As such, the CEMP 


must be viewed as an ‘organic’ document which will require constant updating in view of new concerns coming 


to light, and allowing the addressing of such concerns. 


The residual effects of the construction of the Plant on the local businesses will be a minor positive effect. 


The residual impacts of indirect employment opportunities and influx of professional workers during the 


construction are both of minor positive significance. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 172 | 297  


   


12.7.3 Construction Phase Cumulative Effects 


Cumulative Type 1 socio-economic impacts may occur in terms of nuisance from increased noise, vibration, air 


pollution issues and congestion from construction traffic, for residents of labour camps, if these are to be 


located at the Project site and residents of Abqaiq Town and Saudi Aramco Residential Compound. Prior to the 


implementation of mitigation measures (see Section  12.7.1 – Construction Phase Mitigation Measures), 


these cumulative impacts are considered to represent an impact of minor negative significance for the local 


residents. However, at this stage the location and type of accommodation for the construction workers is 


unknown and therefore the significance of the impact cannot be determined. 


There is the potential for positive Type 2 cumulative effects associated with the generation of economic activity 


through direct employment and materials, equipment and service providers, which is likely to result in an impact 


of minor positive significance. 


12.7.4 Operational Phase Mitigation Measures 


It is recommended that the following measures are adopted during the operational phase of the Project, ideally 


within an Operational Environmental Management Plan (OEMP), a framework for which is provided in 


Chapter  18 – Framework Operational Environmental Management Plan. 


Operational Worker Welfare 


 To provide the employees with a safe and risk free environment, it is recommended that a comprehensive 


EHS plan is developed and implemented. This framework, in line with Performance Standard 2, will 


address measures for accident prevention, identification, mitigation and management of hazards (including 


physical, chemical, and radiological hazards), training of workers and reporting of accidents and incidents; 


 An appropriate emergency procedure will be developed and implemented in the case of an H2S leak in the 


Saudi Aramco oil processing facility. This emergency procedure will include the following mitigation 


measures and will be developed in accordance with Saudi Aramco’s existing procedures within the site: 


 The ABQ employees will be informed on the serious risks of poisoning, fire and explosion hazards, 


especially on accidental exposure conditions, and on the measures to be taken in case of an accident. 


Special Procedures in the event of an accident will be subject to training exercises 


 Use of gas detectors which will warn the ABQ employees when alert thresholds are reached. These 


devices will be periodically checked using standard gases. Recalibration of sensors may be necessary 


depending on the test results;  


 Location of windsocks in highly visible areas to provide staff with an indication of wind direction and 


therefore escape routes; and 


 In case of leakage, every worker must have access to a mask breathing apparatus in his immediate 


vicinity. 
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 Occupational noise standards need to be maintained as part of the Health and Safety of the employees at 


the facility. It is therefore important that noise levels in working areas are limited to less than 85 dB(A) at 


1m from any noise generating equipment. It is further recommended that a full occupational noise survey is 


undertaken in the interests of the health and safety of the site employees; 


 In accordance with Performance Standard 2, the Project should develop and implement a human resource 


policy outlining the management approach towards working conditions, entitlement to wages and any 


benefits and terms of employment. This policy must be disseminated and accessible for all employees, 


clearly defining the employees’ legal rights and the management’s statement on child labour, forced labour 


and on non-discrimination and equal opportunities. This policy will also provide the mechanism through 


which employees can express and register their concerns and the system through which these grievances 


will be addressed; 


 Expatriate staff must be provided with an induction course (as part of their training), which will highlight 


local customs, cultures and living conditions in KSA. The objective of this course will be to familiarise the 


expatriate staff with knowledge of their host country and provide an understanding and respect for other 


cultures. The aim will be to reduce, prevent and mitigate against social and cultural tensions and potential 


hostility between workers and the residents of surrounding communities;  


 The provision of facilities for workers, such as kitchen facilities, dining areas, washrooms, and a mosque, 


will minimise the placing of undue pressure on existing local services; 


 Where feasible, staff will be of local origin where suitably qualified applicants are available. This will ensure 


a degree of balance between the use of non-Saudi Arabian workers and locally employed personnel during 


the operational phase, and limit the impact on the local economy; 


 In common with Performance Standard 4, all components of and infrastructure associated with the Project 


will be operated in accordance with industry best practice by qualified staff; and 


 In line with IFC Performance Standard 1, it is also recommended that a grievance mechanism is 


established for local residents, giving them a platform to raise any concerns. 


Impacts on Surrounding Communities 


The assessment undertaken in Chapter  7 – Noise & Vibration has determined that there will be no increase in 


the noise levels incident at the nearest noise sensitive receptors therefore no operational impacts have been 


predicted. Therefore from an environmental perspective, no additional treatments are required. 


However, it is recommended that as part of the Operational Environmental Management Plan regular noise 


monitoring is undertaken at the site boundary to demonstrate compliance with KSA noise standards.   


Air Quality Impacts on Human Health 


Chapter  6 – Air Quality sets out a series of measures which will be implemented during the operational phase 


to ensure that emissions are minimised as far as possible. 
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Impacts on Local Businesses 


As the impacts are considered to be positive there is no requirement for any mitigation measures to be 


implemented. 


12.7.5 Operational Phase Residual Effects 


With the implementation of the proposed mitigation it is considered that health and safety risks for operational 


workers are significantly reduced and therefore the residual impacts are predicted to be minor negative 


significance. 


The impact on the local residents associated with the proposed facility operations, and following the 


implementation of an OEMP, (see the framework OEMP included within this ESIA), is deemed to be of 


negligible impact. There is however the potential for impacts upon construction workers if accommodation is 


provide at the Project site. The significance of effect cannot at this stage be determined however this could be 


easily controlled through appropriate siting. On-going concerns will be addressed by the implementation of a 


grievance mechanism. 


The residual impacts of indirect employment opportunities, the small influx of professional workers and wealth 


creation during the operational phase are all of minor, positive significance. 


Additional pressure placed on local services by employees and service providers is deemed to be a negligible 
impact. 


12.7.6 Operational Phase Cumulative Effects 


It is not considered that there will be any significant cumulative effects during the operational phase of the 


Project. 


12.8 Summary and Conclusions 


It is generally thought that the development of the ABQ facility will have a positive impact on the local economy, 


particularly in terms of local job creation, and if the mitigation measures detailed above, and within the 


framework OEMP delivered as part of this ESIA are followed.  In addition, it will be the responsibility of the EPC 


contractor and Operations and Maintenance Company to develop comprehensive Environmental Management 


Plans specific to the construction and operational phases of the ABQ facility, respectively.  


Due to the provision of additional employment opportunities during both construction and operation, the 


proposed facility is expected to represent a positive employment option which may draw prospective residents 


back to the region.   


Key economic benefits that are thought likely to be derived from the proposed facility include:  
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 The creation of temporary and permanent jobs during the construction and operational phases of the 


proposed development;  


 The potential for labour and procurement contracts to be let locally during the construction phase and the 


capital cost of the redevelopment; and 


 The potential for indirect increased local spending from the incoming workforce.  


The assessment has confirmed that the local communities within the surrounding area are unlikely to be 


sensitive to impacts in terms of noise and air quality. 
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13 Cultural, Heritage & Archaeology 


13.1 Introduction 


This chapter of the EIA examines the key cultural heritage and archaeological issues associated with the ABQ 


facility, both within and surrounding the site, and during construction and operational activities. 


Archaeological and cultural (historical) remains are fragile and finite resources that require careful management 


and sympathetic conservation/preservation practices. For the purpose of this ESIA, such resources may be 


defined as: 


 Archaeological remains, both above and below ground; 


 Historic buildings and sites (including burial grounds); 


 Historic areas (including towns and villages, in whole or in part); and, 


 Other structures of archaeological and/or cultural/historical merit. 


As Morris and Therivel (2007)72 state: ‘The range of archaeological evidence reflects the diversity of human 


experience: the need for water, food and shelter, the use of changing technologies, and the religious, cultural 


and political needs of society.’ 


The significance of the proposed Project on the local archaeology and cultural heritage has been assessed. 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


13.2 Relevant Standards and Legislation 


13.2.1 International Standards  


The IFC Performance Standard 8: Cultural Heritage recognises the importance of cultural heritage for current 


and future generations. Consistent with the Convention Concerning the Protection of the World Cultural and 


Natural Heritage73, this Performance Standard aims to ensure that clients protect cultural heritage in the course 


of their project activities. The main objectives of this standard are: 


                                                   


72 Morris, P. & Therivel, R. (2001) ‘Methods of Environmental Impact Assessment’ 2nd. Ed. Spon Press. 


73 United Nations Educational, Scientific and Cultural Organisation (1972): Convention Concerning the Protection of the World Cultural and 


Natural Heritage.  
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 “To protect cultural heritage from the adverse impacts of project activities and support its preservation; and  


  To promote the equitable sharing of benefits from the use of cultural heritage”.  


13.2.2 National Standards  


There are no specific requirements set out in the PME General Environmental Regulations (2001/2006) or 


within PME’s revised standards that protect cultural heritage and archaeology artefacts. 


13.3 Methodology 


The assessment has been made with due consideration of Performance Standard 8 (Cultural Heritage) of the 


International Finance Corporation’s (IFC) Performance Standards on Social and Environmental Sustainability.   


A desk-based assessment has been undertaken to inform this assessment.  Desk-based archaeological 


assessments can be defined as a programme of assessment of the known or potential archaeological 


resources within a specified area or site on land, within the inter-tidal zone, or underwater. It consists of a 


collection of existing written, graphic, photographic and electronic information in order to ascertain the likely 


character, extent, quality and worth of the known, or potential, archaeological and cultural resources in a local, 


national, regional and international context, as appropriate. 


In addition to the desk-based assessment, a site reconnaissance was undertaken in June 2013 to further 


understand any issues at the Project site. 


13.4 Existing Baseline Conditions 


13.4.1 Kingdom of Saudi Arabia 


Our awareness of the archaeological landscape of the Kingdom of Saudi Arabia has changed greatly during the 


last two decades.  As a result of intensive surveys, excavations and investigations conducted by Saudi 


archaeologists, thousands of sites have been recorded across the country. 


Historic preservation is extremely important to the Kingdom with numerous restoration projects having been 


undertaken to safeguard the Kingdom’s architectural heritage, including restoring historic buildings and 


neighbourhoods. 


These projects are typically undertaken by the Department of Museums and Antiquities, which excavates 


catalogues and preserves pre-historic and historic sites.  In 2003, the department was transferred from the 


Ministry of Education to the Supreme Commission for Tourism (SCT), which was established in 2000. This 


department is now referred to as the Saudi Commission for Tourism and Antiquities (SCTA). 
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One major restoration project took place at Dariyah, the ancestral home of the Al-Saud family and the capital of 


the First Saudi State. Other projects include the ancient sites of Fau, Madain Saleh, Al-Ula, Tayma, Duma and 


along the Darb Zubaydah, the pilgrimage road to Makkah. 


As the birthplace of Islam, the Kingdom places a special emphasis on preserving its Islamic archaeological 


heritage.  A large number of mosques around the Kingdom have been meticulously restored, including the Holy 


Mosque in Makkah, the Prophet’s Mosque in Madinah and mosques built by the first caliphs after the death of 


the Prophet Muhammad. 


The Saudi Arabian government is also in the process of restoring historic neighbourhoods.  Restoration work 


has been undertaken in the old Qasr Al-Hokm area in Riyadh, as well as the ancient quarters of Jeddah, Hail, 


and other Saudi cities.  This restoration work was showcased during the 1999 celebrations marking the hijrah 


centennial of the taking of the Masmak Fortress in 1902. 


13.4.2 The Project Site 


Although it has not been possible to consult with SCTA as part of the development of this ESIA, no heritage 


sites are identified by the SCTA on their website74 in close proximity to the Project site. 


The ABQ site is located within the boundary of the existing Saudi Aramco complex, which has been specifically 


dedicated to industrial use and is therefore heavily disturbed. Visual confirmation by the visiting environmental 


consultant and photographs taken were used to identify any potential sites of historical significance. However 


due to the high level of disturbance (see Figure  13-1 below), no above ground structures or artefacts of cultural 


and archaeological significance were determined to be on the site and the presence of buried remains is highly 


unlikely.  


As no sites of cultural heritage or archaeological significance are known in the wider area, it is considered that 


the potential for remains to be present is low, particularly in light of the surrounding land uses which have been 


allocated for heavy industry. 


                                                   


74 Saudi Commission for Tourism & Antiquities, n.d. [Online] Avalaible at: www.scta.gov.sa [Accessed 10 06 2013] 
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Figure  13-1 Photography of the Highly Disturbed Site Area 


13.5 Sensitive Receptors 


Given the apparent lack of any above ground features and location of the Project site within an area dedicated 


for industrial purposes it is not thought that any sensitive receptors exist either within the Project site or within 


the adjacent environs. The only potentially sensitive receptors would therefore be buried archaeological 


remains, which may potentially be present within the ABQ site. 


13.6 Assessment of Construction and Operational Impacts 


13.6.1 Potential Impacts (Construction and Operational) 


No archaeologically sensitive sites are considered to be present within the Project site on the surface. Potential 


impacts are therefore considered to be unlikely. However there does remain the risk of encountering buried 


artefacts during excavation works. Any potential impacts are therefore thought to be of negligible significance, 


unless buried remains are found which would require assessment at that time. 


It is not considered that there would be any impacts during the operational phase as excavations and 


disturbance to the ground will only occur during the construction phase.  
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13.7 Mitigation Measures, Residual and Cumulative Effects 


13.7.1 Construction Phase Mitigation Measures 


The findings of the desk-study and site reconnaissance indicate that no cultural or archaeological artefacts or 


remains exist either inside or within close proximity to the proposed development site and, therefore, the 


potential for uncovering archaeological and/or cultural resources is thought to be very low.  


Notwithstanding the above, should such remains be discovered at any time during the construction phase of 


the Project all construction contractors should cease works in that particular area and contact the Construction 


Environment Manager or other designated member of staff immediately, who would then contact SCTA for 


further advice.  


It should be noted that the earthworks phase of a project is generally the most significant in terms of 


archaeological finds. Therefore, it is proposed that an ‘archaeological watching brief’ should be carried out 


during the relevant stages of the development, such as during the site preparation. Staff should be  instructed, 


as part of toolbox talks, to be aware of the critical importance of contacting the Construction Environment 


Manager should they uncover any possible artefacts or anthropogenic finds. 


The intention of the archaeological watching brief would be to record and remove any finds of archaeological 


and cultural significance.  It is envisaged that the watching brief would include the following requirements: 


 Any chance finds or suspected evidence of archaeological and/or historical materials must be immediately 


reported by any of the construction workers, or other parties involved in the construction phase, and all 


works in that area should be stopped immediately, and until further notice; and, 


 Relevant departments, such as the Saudi Commission for Tourism and Antiquities and Riyadh Museum for 


History and Archaeology should be contacted and a representative be requested to assess any find within 


72 hours of discovery to determine the next steps. Contact details for Riyadh Museum for History and 


Archaeology are as follows: 


 King Saud Street, Al-Bathaa, Riyadh, Tel: +966 1 419 1210; 


Any unexpected finds of cultural or archaeological value should not be removed unless the following options 


apply: 


 There are no feasible alternatives, financially or technically, to removal; 


 The benefits represented by the Project outweigh the perceived benefit of preservation of the 


archaeological find;  


 Should any removal take place, Best Available Techniques should be employed; 


 Work in areas adjacent to the archaeological find area may continue, consistent with the detailed design, 


unless additional finds are found or suspected. 
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13.7.2 Construction Phase Residual Effects 


It is considered that implementation of the recommended mitigation measures during construction will prevent 


any potential significant residual impacts. 


13.7.3 Construction Phase Cumulative Effects 


No cumulative impacts are predicted during the construction phase. 


13.7.4 Operational Phase Mitigation Measures 


As excavation and disturbance to the ground will only occur during the construction phase, it is not considered 


that any mitigation will be required during the operational phase.   


13.7.5 Operational Phase Residual Effects 


The residual effects are considered to be negligible. 


13.7.6 Operational Phase Cumulative Effects 


No cumulative impacts are predicted during the operational phase. 


13.8 Summary and Conclusions 


Given that the proposed site is located in an area allocated for industrial use the site, although undeveloped is 


heavily modified and there are no obvious surface artefacts or sites of potential cultural heritage significance. 


Furthermore, a desk-based assessment has determined that there are no known heritage sites within the local 


area. 


However, it is recommended that in accordance with IFC Performance Standard 8: Cultural Heritage an 


‘archaeological watching brief’ is undertaken during the relevant stages of the development, such as during 


excavations and other site preparation works. 


Should any potential artefacts and/or resources be discovered at any time, now or in the future, it is beholden 


on all responsible parties to ensure that works are curtailed immediately and experts consulted.  
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14 Landscape & Visual 


14.1 Introduction 


This chapter determines the significance of the Project in terms of visual impact by defining the character of the 


existing landscape and locating potentially significant viewpoints. The purpose of this chapter is to describe, 


determine and assess the existing character and visual resources of the proposed site and its immediate 


surroundings. 


This chapter also evaluates the likely visual impacts of the development on the landscape during the 


construction and operational phases and, where appropriate, pertinent mitigation measures are proposed. 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


14.2 Methodology 


Although landscape impacts and visual impacts are interrelated, it is instructive to briefly explain the difference 


between ‘landscape’ and ‘visual’ impacts:  


 ‘Landscape’ refers to the appearance of the land (its shape and colour for example). It is not just a visual 


resource but is also shaped by a number of factors, such as the topography, geology and ecology of the 


area and any existing development or land uses. Generally, landscape impacts are changes that affect the 


character and quality of a landscape, due primarily to development. 


 ‘Visual’ impacts relate solely to changes in the available view or views of the landscape, and, importantly, 


the effect of such changes on viewpoints used and/or valued by people. 


The methodology used follows and incorporates accepted international best practice, such as information 


detailed within the ‘Guidelines for Landscape & Visual Impact Assessment’ (2002), produced from a combined 


venture between the UK’s Institute of Environmental Management and Assessment, the Landscape Institute; 


and Morris and Therivel (2001)75. The assessment is based on the following: 


 A desk-based review of existing information including available development documents and aerial 


photographs was undertaken to determine the existing landscape features and landscape character; and 


                                                   


75 Morris, P. & Therivel, R. (2001) ‘Methods of Environmental Impact Assessment’ 2nd. Ed. Spon Press 
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 The impressions gained from the reconnaissance of the general site environs in March 2013. It is important 


to note that, unfortunately, and due to site security issues, it was not possible to access the site or to gain a 


good view of the site. This is, therefore, a general assessment only.   


14.3 Existing Baseline Conditions 


14.3.1 Landscape Character 


Surrounding Areas 


The natural landscape in the site environs is generally a gently undulating one, largely comprising a mixture of 


gravel plains, accumulations of sand deposits, interspersed with outcrops of rock, and numerous small camel 


farms, subsistence dwellings together with abandoned and/or dilapidated buildings and other structures of a 


variety of sizes. The sizeable town of Abqaiq lies approximately 1.5km from the proposed site of the ABQ 


facility.  


Some low-lying halophytic vegetation was noted but such coverage may be referred to as sparse. Figure  14-1, 


below, depicts the site location in the context of the general vicinity. 


 


Figure  14-1 Project Site in the Context of the Local Vicinity 


Location of the ABQ Facility 


Abqaiq Town 


Abqaiq Town 
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When the above is coupled with the already expansive industrial development in the area, the local landscape 


character is, therefore, generally considered to be of low aesthetic value, as evidenced by the two photographs 


shown below in Figure  14-2 and Figure  14-3. 


 


Figure  14-2 General Site Environs 


 


Figure  14-3 Rock Outcrop 
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Figure  14-4 and Figure  14-5, below, illustrate typical street views of the town of Abqaiq. The town typically 


comprises of one, two, and three storey buildings of a variety of ages and constructed from a range of 


materials. It is understood that the Abqaiq community was first build in the 1940s by Saudi Aramco, with the 


settlement having grown rapidly in response to the development of the industrial facilities in the area.  


 


Figure  14-4 Outskirts of Abqaiq Town 


 


Figure  14-5 A Typical Street in Abqaiq Town 


At the broad scale, the town is divided into two areas: the actual town of Abqaiq, and the Saudi Aramco 


complex situated to the east, and with a total population of c.30,000 residents. 
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The Abqaiq Third Party Co-generation Site 


As can be clearly seen from Figure  14-6 and Figure  14-7, the proposed site is to be located within the oil 


processing area of the existing Saudi Aramco facility. From the information provided by the client, it is 


understood that the site will be fenced prior to the commercial operation date of the plant, and as per best 


practice. 


As can be seen, the area has been exhaustively developed for current and planned industrial development and 


offers no aesthetic value. 


 


Figure  14-6 Abqaiq Co-generation Plant Site Layout (Preliminary) 


 


Figure  14-7 Looking West onto the Project site and Saudi Aramco Facility 
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14.3.2 Landscape Value 


Given the general industrial nature of the site environs, combined with the general lack of landscape features 


the Project site is considered to be of very low aesthetic value in landscape and visual terms. 


14.4 Sensitive Receptors 


Examples of sensitive receptors would include a residential dwelling with a clear view over a particular 


landscape or site; and viewpoints within an area of particular natural beauty or high aesthetic value such as a 


historic settlement. Examples of non-sensitive receptors would include an industrial facility situated within an 


area dominated by an industrial landscape. 


Whilst there are residential receptors within the existing Saudi Aramco facility development, it is not considered 


that these are sensitive receptors in the context of the planned ABQ facility in that these buildings exist in an 


already heavily developed industrial location.  


The town of Abqaiq is regarded as a sensitive receptor, particularly for permanent residents of the town, but as 


the town has been largely developed in response to the development of the Saudi Aramco complex, this is not 


thought to be of concern.  


14.5 Assessment of Construction and Operational Impacts 


14.5.1 Construction and Operational Phase Impacts 


The construction of the proposed facility will not result in the loss of visual amenity for existing (or proposed) 


residents of the Abqaiq industrial development or Abqaiq town as the area already features a substantial and 


operational industrial complex and is not considered to represent any significant aesthetic value.  This is 


therefore considered to be a negligible impact.  


The operational phase of the Project is not expected to result in the significant loss of visual amenity for 


residents of either the existing power facility or of the town of Abqaiq. Whilst it is understood that two stacks will 


be constructed at the site and will have an overall height of 100 feet, given the area already features additional 


operational industrial facilities, the area is not considered to represent any significant aesthetic value and the 


impact of the facility is therefore considered to be of negligible concern.  
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14.6 Mitigation Measures, Residual and Cumulative Effects 


14.6.1 Construction and Operational Phase Mitigation Measures 


It is not considered that any specific mitigation measures will be required during the construction or operational 


phases; however, good site housekeeping can reduce the visual impact of the construction site.  


It is considered that the visual impact to the identified sensitive receptors will be negligible given the context of 


the site within an already industrialised area. Therefore no mitigation will be required. 


During operation, it is recommended that landscaping is implemented at the site and the wider area in order to 


increase the attractiveness (or ‘liveability’) of the site to residents and workers alike. 


14.6.2 Construction and Operational Phase Residual Effects 


The residual effects during both construction and operation are predicted to be negligible. If landscaping is 


however provided this would represent a positive impact at the site level. 


14.6.3 Construction and Operational Phase Cumulative Effects 


It is not considered that there would be any cumulative impacts associated with the Project. 


14.7 Summary and Conclusions 


The proposed site of the facility is situated in an area of little visual amenity, and one which has already been 


degraded by the existence of the existing industrial facilities.  


As a result of the already impacted landscape and the low sensitivity of visual receptors the residual impacts 


resulting from both the construction and operation of the Project will be negligible. 
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15 Traffic & Transport 


15.1 Introduction 


This chapter considers and assesses the potential effects from traffic movements associated with the ABQ 


Project. It identifies mitigation measures, the implementation of which may avoid or minimise social and 


environmental impacts attributable to the transportation elements of the construction and operational phases of 


the proposed Project. 


Morris and Therivel (2007)76 note that: ‘transport is seen as a key factor in the approval, design and likely 


success of prospective new developments. Developments require good access…as well as the need for 


optimum servicing arrangements, all of which will affect the surrounding transport and highway network.’ 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


15.2 Relevant Standards and Legislation 


In the absence of specific relevant legislation relating to traffic and transportation, reference has been made to 


recommendations presented within the IFC General EHS Guidelines: Community Health and Safety (2007), in 


addition to guidance published by the UK’s Institution of Highways and Transportation77. 


The Guidelines on Traffic Impact Assessment78 requires that a Transport Assessment (TA) is undertaken if it is 


deemed that a proposed development is likely to result in a 10% increase in traffic. Currently, no baseline or 


future traffic data is available relating to either the construction or operational phases of the development and it 


is therefore not possible to determine if this threshold will be exceeded. Instead, this assessment will be based 


upon available information and qualitative analysis only. Typically, a TA would incorporate several elements, 


such as:  


 Whether the development involves the relocation of an existing use; 


 The potential traffic generation from the site; 


 Whether the local highway network will require modification; 


                                                   


76 Morris, P. & Therivel, R. (2001) ‘Methods of Environmental Impact Assessment’ 2nd. Ed. Spon Press 


77 Institution of Highways and Transportation (1994) Guidelines for Traffic Impact Assessment. London. IHT 


78 Ibid. 
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 Whether adjacent links or junctions will become overloaded; 


 Whether there are significant phases to the development; 


 Information on pedestrian, cycle and other road user movements; 


 Site development constraints; and 


 Secondary measurements such as for noise and air quality.  


The above points have been borne in mind whilst undertaking the transportation element of the EIA, albeit 


given the location of the proposed Project, several of the above are not deemed to be applicable. 


15.3 Methodology 


A site visit was undertaken in June 2013 which provided a first-hand experience of the local road network and 


other modes of transport which will be relevant to the construction and operational phases of the Project 


development. 


Additional information sources were consulted to gain further information on the existing transport framework 


within the KSA, and included: 


 The Presidency of Meteorology and Environment website: www.pme.gov.sa; 


 Ministry of Transport website: www.mot.gov.sa; 


 Saudi Arabia Ministry of Culture & Information web site: www.saudinf.com; and 


 Saudi Public Transport Co. (SAPTCO) web-site: www.saptco.com.sa. 


15.4 Existing Baseline Conditions 


15.4.1 Introduction 


Saudi Arabia’s substantial socio-economic growth in recent years has prompted a parallel expansion in the 


Kingdom’s transportation sector, including road, air, rail and ports. A brief summary of the existing road network 


in Saudi Arabia is provided below. 


15.4.2 Road network 


The massive increase in traffic that has resulted from the Kingdom’s industrial and commercial development 


has led to upgrading of many of the inter-city roads to expressways, with up to eight lanes for traffic. Some of 


the more important inter-city highways are; 


 Dammam – Abu Hadriya – Ras Tanura Highway (257 kms); 
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 Khaybar – Al Ola Highway (175 kms); 


 Makkah – Madinah Al Munawarah Highway (421 kms); 


 Riyadh – Dammam Highway (383 kms); 


 Riyadh – Sedir – al Qasim Highway (317 kms); 


 Riyadh – Taif Highway (750 kms); and 


 Taif – Abha-Gizan Highway (750 kms). 


A number of cities now have modern ring-roads which serve to reduce congestion and pollution issues in the 


city centres. A further development is the construction of networks of over- and under-passes within the cities 


which again serve to facilitate driving in city centres.  


15.4.3 Existing Site Conditions 


The ABQ facility is situated approximately 4km south of Highway 615 which is a dual carriageway of 


approximately 20 metres in width. The road commences in Dharan Town and terminates at the junction of 


Highway 75 at an interchange located approximately 20km to the west of Al Hofuf Town. Access to the Project 


site is via Highway 615, followed by King Abdulaziz Road and finally Al Muntazah Street. 


The Project site can also be accessed via Highway 40 (Riyadh – Dammam) and then Highway 607, the junction 


between which is situated approximately 30km north from ABQ. 


Figure  15-1 and Figure  15-2 below detail the road network around the Project site, both in a regional and local 


context, respectively. 
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Figure  15-1 Road Network within a Regional Context 
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Figure  15-2 Road Network Surrounding the Abqaiq Co-generation Plant
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15.5 Sensitive Receptors 


The main sensitive receptors are users of the immediate local road network which could be affected as a result 


of traffic increases associated with the Project. These receptors have been assessed as Medium in terms of 


sensitivity, in accordance with the Assessment Criteria set out in Chapter  5 – Impact Assessment 
Methodology, given that the majority of traffic on the local road network is likely to be associated with the 


existing Saudi Aramco facilities. Furthermore, traffic levels on Highways 615 and 607 are medium/low, based 


upon observations during site visits undertaken by WSP as part of the ESIA. 


15.6 Assessment of Construction and Operational Impacts 


15.6.1 Construction Phase Impacts 


The transportation of materials to and from the site during the construction phase together with the removal of 


waste will represent an increase over normal traffic levels on the local roads. These traffic impacts will occur 


through increased congestion and the use of slow moving heavy good vehicles although it would be expected 


that any disruption would be intermittent in nature rather than continuous.  


Given the light use and therefore significant available capacity for traffic on Highways 615 and 607, it is 


considered likely that low traffic impacts would arise on this main route and the impact is considered to be of 


minor negative significance particularly upon the adjacent Saudi Aramco facility and the Saudi Aramco 


Residential Compound. 


The impact upon local roads used to access the ABQ facility from Highways 615 and 607 would however 


potentially be more significant during the construction phase. Some congestion and delays could be expected, 


particularly associated with heavy goods vehicle movements and the delivery of major construction equipment 


and components to the Project site. Few impacts are expected from the movement of construction staff as it is 


likely that they would be accommodated on or very near to the Project site during the construction phase. Such 


congestion can lead to both delays and accidents (e.g. associated with overtaking slow vehicles). The impacts 


upon the local road network are considered to be a minor negative impact. 


A significant increase in heavy vehicle movements could also affect the ground due to compaction, potentially 


damaging underground services and/or damage and affect the quality of the existing road network. Prior to the 


implementation of mitigation measures, this issue is expected to result in a minor negative impact. 


Impacts such as any perceived increase in air pollutants from construction vehicular movements; and noise 


pollution impacts are detailed within Chapter  6 – Air Quality and Chapter  7 – Noise & Vibration, respectively. 
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15.6.2 Operational Phase Impacts 


The total number of operational and maintenance staff is currently not known. However, given the local road 


capacity, and otherwise remote nature of the surrounding environs, the impact associated with personnel 


travelling to and from the site during the operational phase of the power plant has been assessed as a being a 


negligible impact. 


During the operational phase, materials and waste streams will require transportation on and off site. The 


increased number of vehicles utilising the local roads and highways may result in an increase in road traffic 


accidents. However, the probability of accidents is considered to be very low, assuming that road traffic 


regulations and speed limits are adhered to and therefore this issue has been assessed as a minor negative 
impact. 


15.7 Mitigation Measures, Residual and Cumulative Effects 


Traffic-related mitigation measures generally include off-site highway works (such as to reduce driver delay), 


and measures to reduce community effects in Abqaiq and focus on mitigating the environmental impacts of 


changes in transport activities. Thus, they are largely covered within other chapters of this report but are 


summarised below in Table  15-1. 


Table  15-1 General Environmental Mitigation Measures in Relation to Transport Infrastructure  


Main Environmental Impact Mitigation Measure 


Air Pollution  Traffic management (reduced and/or 


improved traffic flow; speed restrictions) 


 Minimising of construction traffic  


Noise Pollution   Appropriate road surfacing e.g. porous 


asphalt 


 Noise barriers e.g. absorptive/vegetative 


Water Pollution  Improved run-off 


 Interception of any/all pollutants 


Terrestrial Ecology  Avoid or translocate species 


Visual and Amenity  Promotion/restriction of views 
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General Traffic Safety Guidance is set out within the IFC General EHS Guidelines: Community Health and 


Safety and is applicable throughout all phases of the proposed ABQ plant. Specifically, the guidelines require 


that traffic safety is considered and promoted by project personnel during travel to and within the Project site as 


well as during the operation of Project equipment on private or public roads. Safety measures are required to 


ensure that traffic related injuries are prevented and controlled, both in terms of Project workers and the public. 


The guidelines recommend that a Road Safety Initiative relative to the scope and location of the Project should 


be implemented to ensure that best practice transport safety practices are in place throughout all phases of the 


Project. These measures include the following: 


 Emphasising safety aspects among drivers; 


 Improving driving skills and requiring licensing of drivers; 


 Adopting limits for trip duration and arranging driver rosters to avoid overtiredness; 


 Avoiding dangerous routes and times of day to reduce the risk of accidents; 


 Use of speed control devices (governors) on trucks, and remote monitoring of driver actions; and 


 Regular maintenance of vehicles and use of manufacturer approved parts to minimize potentially serious 


accidents caused by equipment malfunction or premature failure. 


 


Where the Project may contribute to a significant increase in traffic along existing roads, or where road 


transport is a significant component of a project, recommended measures include: 


 Minimising pedestrian interaction with construction vehicles; 


 Collaboration with local communities and responsible authorities to improve signage, visibility and overall 


safety of roads, particularly along stretches located near schools or other locations where children may be 


present;  


 Collaborating with local communities on education about traffic and pedestrian safety (e.g. school 


education campaigns); 


 Coordination with emergency responders to ensure that appropriate first aid is provided in the event of 


accidents; 


 Using locally sourced materials, whenever possible, to minimise transport distances. Locating associated 


facilities such as worker camps close to project sites and arranging worker bus transport to minimizing 


external traffic; and 


 Employing safe traffic control measures, including road signs and flag persons to warn of dangerous 


conditions. 
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 It is recommended that these mitigation measures are considered, and where appropriate, included within 


the CEMP prepared for the Project. 


15.7.1 Construction Phase Mitigation Measures 


 In designing and managing all temporary road layouts and signage associated with the Project 


infrastructure and consequent utilisation of local road networks, adherence should be made to 


specifications set out within the Ministry of Communications ‘Workzone Traffic Control Handbook’79; 


 Construction materials and/or plant delivered by road should be scheduled in order to avoid peak hours in 


the area. Special attention will be made of slow-moving vehicles carrying heavy equipment/loads; which will 


be transported at times where the traffic on Highway 615 is at its lowest levels; 


 Waste collection will be scheduled to minimise journeys at peak times; 


 A scheme will be prepared for traffic management on site during construction. This includes details of 


routes, signage, parking and a speed limit of 25km/h;  


 Where possible, in order to minimise congestion at key entrances to the site, the Project proponent should 


ensure that separate entrances are nominated for different purposes. Thus, an entrance should be 


designed for the ABQ construction workforce and associated personnel; an entrance for site-clearance and 


construction vehicles, and heavy equipment; and an entrance for waste removal (including hazardous 


waste) etc.;  


 The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to an agreed procedure to minimise the risk of accidental spillage and in common with best 


practice;  


 As the workers will be housed on or near to the site, this will significantly reduce the number of vehicle 


movements required during the construction phase; and 


 Adherence to guidance set out within the IFC General EHS Guidelines: Community health and safety, 


relating to the on-site and off-site transportation of waste is recommended. These guidelines require that 


transportation of waste should be undertaken so as to prevent or minimise spills, releases, and exposures 


to employees and the public. All waste containers designated for off-site shipment should be secured and 


labelled with the contents and associated hazards, be properly loaded on the transport vehicles prior to 


leaving the site, and be accompanied by a shipping paper that describes the load and its associated 


hazards.   


                                                   


79 Ministry of Communications: Department of Transport (1995) ‘Workzone Traffic Control Handbook’. 
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15.7.2 Construction Phase Residual Effects 


It is anticipated that the residual effects upon the local road network will remain as minor negative following 


the implementation of mitigation measures, simply because of road safety concerns which still remain. 


15.7.3 Construction Phase Cumulative Effects 


No sensitive receptors are present which would be significantly impacted by Type 1 cumulative impacts (e.g. 


the combination of increases in traffic as a result of construction vehicles, together with the correlating increase 


in dust generation, wastewater and noise). 


There is however the potential for Type 2 impacts to occur when the normal operational traffic associated with 


the existing Saudi Aramco oil processing facility is combined with traffic generated during the construction 


phase of ABQ. This is considered to be a minor negative impact. 


15.7.4 Operational Phase Mitigation Measures 


Whilst a reasonably significant number of vehicle movements may be predicted as a result of the operational 


phase of the Project, it is considered that due to the high capacity of Highway 615, no significant impacts are 


likely to occur on the local highway network; however the following key preventative measures will be 


implemented:  


 Where possible, operational traffic should be scheduled during off-peak traffic times; 


 Waste collection will be scheduled to minimise journeys at peak times; 


 The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to legal requirements to minimise the risk of accidental spillage or accidents; and 


 A designated Traffic Coordinator will be assigned to the Project and will be required to prepare and 


implement a Traffic Plan. The Traffic Plan will be informed by a Traffic Survey which will include physical 


examination of the routes, carriers and support activities that could impact the movement of materials and 


equipment. 


15.7.5 Operational Phase Residual Effects 


It is predicted that the residual traffic impacts would be negligible.  


15.7.6 Operational Phase Cumulative Effects 


Type 2 cumulative impacts would occur as a result of the operation of both the existing Saudi Aramco facility 


and the ABQ facility. These are however predicted to be negligible as it is unlikely that the ABQ would provide 


a significant increase in road traffic over and above existing traffic generated from operation at the site. 
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Cumulative impacts resulting from noise, air and socio-economic factors are possible; although it is not possible 


to quantify these potential impacts in the absence of data relating to the Saudi Aramco facility. 


15.8 Summary and Conclusions 


A review of potential traffic impacts has been made and best practice mitigation measures presented. With a 


relatively low increase in traffic due to the construction and operation of the Project, combined with the existing 


capacity of Highway 615, the impact of traffic and transportation is considered to be of negligible to minor 
negative significance. 


15.9 References 
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16 Impact Assessment & Analysis Summary 


16.1 Introduction 


This chapter provides a tabularised impact assessment and analysis summary of the environmental and social 


impacts related to the ABQ Project. Each impact is identified, described and an assessment of its significance 


is made based on recognised criteria. This chapter should be read in conjunction with the Assessment Method 


outlined in Chapter  5 – Impact Assessment Methodology.  


The impacts are evaluated before and after the implementation of appropriate and cost effective mitigation 


measures. Residual and cumulative impacts are described where appropriate. 


16.2 Key 


The following tables provide a quick reference guide to the symbols and colour coding in the impact 


assessment tables. 


Table  16-1 The Impact Nature, Associated Colour Coding and Symbol 


Symbol + = - 


Impact Nature Positive Neutral Negative 


 


Table  16-2 Factors Affecting Impact Significance and Associated Scores 


Score 1 2 3 4 5 


Receptor Sensitivity Low Low to 
Medium 


Medium Medium to 
High 


High 


Impact Severity Slight Low to 
Medium 


Medium High Critical 


Likelihood Extremely 
Unlikely 


Unlikely Low Likelihood Medium 
Likelihood 


High 
Likelihood - 
Inevitable 


Impact Extent Local 
 


 Regional  Global 


Impact Duration Temporary  Short-Term  Long-Term 
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Table  16-3 Definition of Impacts 


Significance Definition 


Positive Impact 
An Impact that is considered to represent an improvement on the baseline or 


introduces a new desirable factor. 


Negligible Impact Magnitude of change comparable to natural variation. 


Minor Impact Detectable but not significant. 


Moderate Impact Significant; amenable to mitigation; should be mitigated where practicable. 


Major Impact Significant; amenable to mitigation; must be mitigated. 


Critical Impact 
Intolerable; not amenable to mitigation; alternatives must be identified – Project 


Stopper. 


 


Table  16-4 Colour Coded Symbols for Impact Significance & Residual Impact Significance 


Symbol     


 


 


 


Significance Negligible Minor Moderate Major Critical 
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Table  16-5 Environmental Impacts Summary Table  


Project Phase  Description of Impact 
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AIR QUALITY  


Construction Phase 


Dust from construction activities: 


activities on site can cause dust 


(PM10) to be emitted to the 


atmosphere. If transported beyond 


the site boundary, dust can have an 


adverse impact upon air quality. 


- 1 3 4 1 1  


 Best working practices for construction sites within a CEMP 


should be employed during the construction of the Project to 


ensure dust emissions are minimised to an extent where 


adverse impacts beyond the boundary of the Project site 


would be minimal.  


 


Construction Phase 


Release of emissions (including 


PM10) to air from construction traffic: 


construction traffic will contribute to 


existing traffic using local road 


network, resulting in potential 


localised & short-term impacts upon 


ambient air quality. 


- 1 3 4 1 1  


 Best working practices for construction sites within a CEMP 


should be employed during the construction of the Project to 


ensure construction traffic/plant exhaust emissions are 


minimised to an extent where adverse impacts beyond the 


boundary of the Project site would be minimal. 
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Operational Phase 


Exceedences of the PME air quality 


standards  for  NO2 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


oil processing facility. 


- 3 2 5 1 5  


 All combustion units and associated plant on-site will be 


subject to an annual inspection, servicing and maintenance 


programme to ensure optimal efficiency and ensure, as far as 


practicable, all equipment is in good working order at all times; 


 The proposed facility will incorporate a Continuous Emission 


Monitoring System (CEMS) for CO, NOx and PM10 for the two 


stacks at the plant. This would accurately determine pollutant 


concentrations in the emissions and provide an indication of 


any exceedances in emissions from the plant against the KSA 


and IFC air pollution standards; and 


 Ambient air monitoring of the pollutants considered in this 


assessment using the existing data of the nearby Saudi 


Aramco air monitoring station/s should be considered to verify 


the current baseline and impact of the existing facilities in the 


airshed.   


 


 


 


 


 


 


 


 


Operational Phase 


Exceedences of the PME air quality 


standards for CO emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


oil processing facility. 


- 3 2 5 1 5   Same mitigation as above.  


Operational Phase 


Exceedences of the PME air quality 


standards  for  PM10 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


oil processing facility. 


- 3 2 5 1 5   Same mitigation as above.  
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Operational Phase 


Exceedences of the PME air quality 


standards PM2.5 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


oil processing facility. 


- 3 2 5 1 5   Same mitigation as above.  


Operational Phase 


Exceedences of the PME air quality 


standards  for  CO2 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


oil processing facility. 


- 3 2 5 1 5   Same mitigation as above.  


NOISE & VIBRATION 


Construction Phase 


Temporary increase in noise levels 


as a result of site preparation/ground 


works, piling, concreting operations 


and general site activities. 


- 1 2 2 1 1  


 ‘As Low As Reasonably Practicable’ methods of noise and 


vibration control to be followed in order to limit the noise 


exposure of the construction workers. 
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Operational Phase 
Temporary increase in noise levels 


as a result of the Project operation. 
- 1 2 2 1 5  


 Noise levels in working areas are limited to less than 85 dB(A) 


at 1m from any noise generating equipment; and 


 It is recommended that as part of the Operational 


Management Plan regular noise monitoring is undertaken at 


the site boundary to show compliance with KSA noise 


standards.  It is further recommended that a full occupational 


noise survey is undertaken in the interests of the health and 


safety of the site employees. 


 


WASTE MANAGEMENT 


Construction Phase 
Generation of excavation and 


demolition waste. 
- 2 3 2 3 3  


 Within the CEMP, recommendations have been set out 


detailing requirements for the management of excavation 


waste; and 


 Removal and diversion of any identified contamination areas 


and hazardous wastes to a licensed hazardous waste landfill 


site prior to mobilising construction activities. 


 


Construction 


Phase 


Generation of material waste from 


the construction of buildings and 


plant infrastructure which may 


require off-site disposal.  


- 2 2 2 3 3  


 Within the CEMP, recommendations have been set out 


detailing requirements for the identification of the types and 


quantities of waste that can be minimised or effectively 


segregated for recycling/re-use and the materials that require 


disposal to landfill; and  


 Encouraging waste minimisation practices during the 


construction process and segregating waste streams for re-


use and recycling. 
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Construction Phase 


Waste generation will be increased 


due to the high number of 


construction workers to be employed 


at the Project site. 


- 2 2 5 3 3  


 Encouraging waste minimisation practices during the 


construction process and segregating waste streams for re-


use and recycling. 


 


Construction Phase 


The poor storage of construction 


materials on-site may result in the 


potential wastage of large volumes 


of raw materials. 


 


- 2 2 2 3 3  


 Good working practices are encouraged on-site within the 


CEMP, particularly in relation to the storage and disposal of 


waste materials; and  


 All on-site workers should be aware of the location of storage 


areas and the requirements of such areas. Good working 


practices will also be encouraged as a means of minimising 


waste. 


 


Construction Phase 


The potential impact from the off-site 


movement and disposal of waste, 


either to an appropriate landfill site 


or to a recycling centre, may result in 


increased traffic movements. 


- 2 2 2 3 3 
 


 


 Implementation of a programme targeting waste streams for 


re-use/recycling throughout the various stages of the 


construction process will divert waste from landfill and assist in 


reducing the number of vehicles using the local highway 


infrastructure in the region. 
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Construction Phase 


Generation of hazardous waste 


streams which can cause 


contamination of the surrounding soil 


strata and groundwater. 


- 2 3 2 3 3  


 Management of the hazardous materials through a CEMP 


which will provide detailed Environmental Control Plans for 


construction workers and personnel and sub-contractors 


including personnel safety, site conduct, security, storage of 


hazardous material and emergency preparedness; and  


 Waste fuels, oils and chemicals: Separate storage in a bunded 


compound situated on an impermeable surface in order to 


prevent any potential spillage and contamination issues prior 


to collection for appropriate disposal. 


 


Operational Phase 


Generation of Hazardous Wastes 


from the operational and 


maintenance works and plant 


processes of the Project. 


- 2 3 2 3 5   Management of the Hazardous materials through an OEMP.  
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Operational  


Phase 


 


Generation of general solid waste 


during the operational phase of the 


development. 


 


- 2 2 3 3 5  


 Management of the solid waste materials through a OEMP;  


 Ensuring compliance with national and international best 


practice guidance; 


 Encouraging opportunities to minimise waste; 


 Providing good on-site storage practices; 


 Providing suitable waste receptacles for the segregation of 


waste streams for recycling and general waste for disposal to 


landfill; 


 Providing fully covered waste storage areas; 


 Provision of adequate storage facilities and transport 


arrangements for any hazardous waste streams generated; 


and 


 Appointing dedicated personnel responsible for waste 


management issues. 
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SOILS, GEOLOGY & CONTAMINATION 


Construction Phase 


Soil contamination due to 


construction activities and surface 


water runoff during the infrequent 


periods of rainfall. 


- 3 3 3 1 3 


 


 


 


 All identified contamination areas and hazardous waste (e.g.: 


chemical/fuel drums) will need to be appropriately removed 


and diverted to a licensed hazardous waste landfill site prior 


the development of the area; 


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to the storage of fuels, 


chemicals and oils on-site and relating to potential leaks and 


spills from on-site activities;  


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 


Construction Phase 


Soil contamination due to aqueous 


effluents from temporary 


construction facilities, including 


washing down, dust damping 


activities and concrete work. 


- 3 3 3 1 3  


 There will be no discharge or overflow of sanitary waste on 


site. Modular wastewater storage tanks will be introduced to 


the site to provide adequate containment facilities for the 


construction workforce; and 


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to potential leaks and spills 


from on-site activities; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 212 | 297  


   


Project Phase  Description of Impact 


 Im
pa


ct
 N


at
ur


e 


 R
ec


ep
to


r S
en


si
tiv


ity
 


 Im
pa


ct
 S


ev
er


ity
 


 L
ik


el
ih


oo
d 


 Im
pa


ct
 E


xt
en


t 


 Im
pa


ct
 D


ur
at


io
n 


 S
ig


ni
fic


an
ce


 Mitigation 


 R
es


id
ua


l I
m


pa
ct


 


Construction Phase 


Poor storage or handling of waste 


and hazardous materials resulting in 


spillages of contaminants to land. 


- 3 4 3 1 3  


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to the storage of fuels, 


chemicals and oils on-site and relating to potential leaks and 


spills from on-site activities; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 


Construction Phase 


During construction, there is a 


potential for construction workers to 


come into contact with contaminated 


soils and hazardous materials at the 


site. 


- 5 4 2 1 3  


 All identified contamination areas and hazardous waste (e.g.: 


chemical/fuel drums) will need to be appropriately removed 


and diverted to a licensed hazardous waste landfill site prior 


the development of the area; 


 Same mitigations as above. 


 


Construction Phase 


Improper storage and use of 


hazardous materials such as 


chemical solvents, cleaning fluids, 


fuels and oils etc., leading to 


spillages and leaks may result in soil 


and/or surface water contamination. 


- 3 4 3 1 3   Same mitigations as above.  
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Construction Phase 


Cement batching plants require 


large amounts of “wash-out” water 


which has a high pH and high 


concentration of suspended solids. 


In addition, plant and equipment 


wash water may contain some 


contaminants such as hydrocarbons. 


These two waste water processes 


can affect the quality of groundwater 


if discharged to land. 


- 3 3 3 1 3  


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 


Operational Phase 


The improper storage and use of 


other hazardous materials during the 


operarional phase such as solvents, 


cleaning fluids, fuels and oils may 


lead to spillages and leaks that may 


result in soil, surface water 


contamination. 


- 3 4 2 1 5  


 Appropriate containment systems around storage tanks (e.g. 


fuels, oils etc); 


 Leak detection facilities; 


 Fire prevention measures; and 


 The key operating procedures incorporated into the OEMP to 


prevent contamination of the ground and surface water. 


 


Operational Phase 


Risk of contaminants to be mobilised 


during periods of rainfall, which may 


then be discharged into the wider 


environment, such as the recharge 


area of an underlying aquifer. 


- 3 3 2 1 5  


 Appropriate storm water management systems; and 


 The key operating procedures incorporated into the OEMP to 


prevent contamination of the ground and surface water. 
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WATER RESOURCES & CONTAMINATION 


Construction Phase 


Impact upon the source aquifer for 


potable water as a result of the 


construction of the Project. 


- 2 1 2 1 3  


 Appropriate sources of water will be used and water 


minimisation measures will be implemented and fully 


conveyed to all construction staff; and 


 Potable water should not be used for any other purpose than 


drinking water and, if required, for washing facilities.  


 


Construction Phase 


Aqueous effluents from temporary 


construction facilities, including 


washing down, dust damping 


activities and concrete work. 


 


- 3 3 3 1 3  


 All waste water streams will be collected in a discharge line 


and pumped to the adjacent processing facility where it will be 


treated and disposed of by Saudi Aramco; 


 Adequate infrastructure should be installed on the construction 


site for the collection and storage of all contaminated 


wastewaters generated during the construction phase; and 


 Where wastewaters do not meet the requirements of Saudi 


Aramco for discharge to their treatment systems, wastewater 


must then be collected by a suitably qualified and EPA 


approved contractor unless alternative procedures and 


agreements are put in place for disposal by Saudi Aramco. 
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Construction Phase 


Generation of a large volume of 


sanitary waste from a large number 


of staff, including labourers and sub-


contractors.  


- 1 1 4 1 3   Same mitigations as above.  


Construction Phase 


Controlled and uncontrolled 


emissions associated with the 


construction of the ABQ facility 


which could result in contamination 


of ground and groundwater. 


- 3 3 2 1 3  


 If any contamination of ground or groundwater is identified, a 


programme of remediation must be undertaken to prevent 


contamination of the wider environment, and groundwater in 


particular, during construction works. 


 


Construction 


Phase 


Increased volume and rate of 


surface run-off and erosion could 


cause on-site flooding. 


- 2 2 3 1 1 


 


 


 


 To protect the environment from flooding during heavy 


downpours, a localised run-off management system should be 


employed by the EPC Contractor. This should comprise 


temporary surface water run-off facilities, which in addition to 


containing contaminants will provide on-site attenuation for 


surface water flows, thereby reducing any flood risk; and 


 It is recommended that the EPC Contractor undertakes a 


reviews detailed topographic survey drawings (to be supplied 


by Saudi Aramco) and drainage pattern analysis to determine 


the existing conditions on site and estimate storm water 


collection at the Site and surrounding area. 


 


 


 


 


 


Operational Phase 


Impact upon the source aquifer for 


utility, potable and fire fighting 


purposes during the operation of the 


Project. 


- 2 1 2 1 5  
 Measures will be undertaken to reduce water consumption as 


part of the process as much as possible. 
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Operational Phase 


Generation of liquid wastes, 


including oily water and chemical 


detergents which can leak in the 


system or spill from the tankers 


provided, prior to offsite disposal. 


- 3 2 2 1 1  


 Oily water and chemical detergents from the gas turbine wash 


system will be piped directly to the adjacent Saudi Aramco 


facility for collection and treatment; and 


 Other liquid wastes will be stored on-site for collection by road 


tanker and subsequent specialist (PME licensed contractor) 


for off-site disposal. 


 


Operational Phase 


Storm water may contain small 


quantities of contaminants, such as 


hydrocarbons and suspended solids 


which may be discharged into the 


terrestrial environment in the 


absence of an adequate storm water 


drainage system. 


- 1 2 2 1 1  


 A site wide stormwater management system should be 


designed and implemented; and 


 A range of design measures should be included to limit the 


potential for contamination of stormwater: 


- All industrial process areas and hazardous material 


areas should be contained under roof structures to 


ensure any rain is directed away from these areas;  


- All industrial process areas and hazardous material 


storage areas will be bunded to ensure no storm water 


interacts with the hazardous materials; and 


- Oil separators should be provided as part of catchment 


pits. 
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TERRESTRIAL ECOLOGY 


Construction and 


Operational Phases 
Impacts on ecological habitats. - 1 3 1 1 5  


 During the construction phase ecological mitigation measures 


will not be required; and 


 During operational phase, there is the potential to include 


areas of site landscaping as it could promote significant 


growth of plants which will in turn provide a habitat for 


invertebrates and birds, potentially increasing the overall 


biodiversity of the site. 
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SOCIO-ECONOMIC 


Construction Phase 


Risk of serious injury or fatalities for 


construction workers without proper 


health and safety controls. 


- 5 5 4 1 3  


 The development of a Health and Safety and Environmental 


Policy would provide detailed health and safety guidelines for 


staff, personnel and sub-contractors; 


 On site medical facilities must be made available throughout 


the construction phase for the use of workers; 


 Suitably qualified personnel must be chosen for potentially 


hazardous;  


 Appropriate action must be taken for outbreaks of illnesses 


amongst workers, minimising the transmission as far as is 


possible; 


 A long term training programme should be implemented to 


ensure adequate training and qualification of all staff employed 


within the ABQ facility. 


 All components of, and infrastructure associated with the 


Project will be constructed in accordance with industry best 


practice and by qualified engineers. 
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Construction Phase 
Risk of unhealthy working conditions 


for the construction workers. 
- 3 3 3 1 3  


 The Contractor must establish a Human Resources Policy 


which will be communicated to employees with information 


including, but not limited to, their rights under national labour 


and employment laws, salary, and other associated 


information; and 


 In common with Performance Standard 1 (Section 23), the 


establishment of a ‘grievance mechanism’ for workers will 


involve the identification of a local environmental co-ordinator, 


identified by the contractor within the management structure, 


to identify and log all concerns 


 


Construction Phase 
Nuisance to the Saudi Aramco 


Operational Staff due to increased 


dust, noise, emissions etc. 


- 2 2 4 1 3 
 


 
 See ‘Noise & Vibration’ and ‘Air quality’ topics.  


Construction Phase 


Nuisance to the residents of Saudi 


Aramco Residential Compound and 


Abqaiq town due to increased dust, 


noise, emissions etc. 


- 2 2 3 1 3  


 Construction activities undertaken for the Project will be 


managed in such a way as to minimise construction impacts 


through the EHS Plan which will be implemented and 


monitored by the Contractor and any sub-contractors, to 


include an update of existing EHS documentation. The EHS 


Plan will also be required to incorporate all the mitigation 


measures identified within this ESIA. This will ensure that the 


effects of construction works upon the local community is 


minimised; and 


 A grievance procedure needs to be established for local 


residents to ensure that any issues are resolved to the 


satisfaction of all parties. 
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Construction Phase 


Influx of professional workers into 


the area will result in economic 


opportunities and rewards for the 


local population. 


+ 2 1 4 3 3 
 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Construction Phase 
Indirect employment opportunities 


for various support service providers 


including guards, cleaner etc. 


+ 2 1 4 3 3 
 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Construction Phase 


The influx of professional workers 


may case some social and cultural 


tensions in the community. 


- 2 2 2 1 3  


 Ensure staff are provided with cultural sensitivity training to 


minimise the possibility of such tensions arising and ensure 


that there is a proper grievance and/or complaints system in 


place where members of the community may raise these types 


of issues with the Project Company. 
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Operational Phase 
Risk of health and safety for 


operational staff and contractors. 
- 3 3 2 1 5  


  Development of a comprehensive EHS Plan; 


 Occupational noise standards need to be maintained as part 


of the Health and Safety of the employees at the facility; 


 the Project should develop and implement a human resource 


policy outlining the management approach towards working 


conditions, entitlement to wages and any benefits and terms of 


employment; 


 Expatriate staff must be provided with an induction course (as 


part of their training), which will highlight local customs, 


cultures and living conditions in KSA; and 


 All components of and infrastructure associated with the 


Project will be operated in accordance with industry best 


practice by qualified staff. 


 


Operational Phase Noise nuisance upon local residents. - 3 2 2 1 5  


 It is recommended that as part of the Operational 


Environmental Management Plan regular noise monitoring is 


undertaken at the site boundary to demonstrate compliance 


with KSA noise standards. 


 


Operational Phase 


Air quality impacts on the 


operational staff at the existing 


Saudi Aramco oil processing facility 


and for the future operational staff at 


the ABQ. 


- 3 2 4 1 5   See “Air Quality” topics.  
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Operational Phase 


The influx of professional workers, 


labourers, and other staff members 


into the area will generate economic 


opportunities and rewards for the 


local population of Abqaiq, 


enhancing social and economic 


development. 


+ 3 2 4 3 5  
 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Operational Phase 


Indirect opportunities for various 


support service providers including 


guards, cleaners, catering and other 


site management will provide 


employment and a further source of 


income for these services. 


+ 3 2 4 3 5 
 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Operational Phase 


The employment of local workers on 


such a project of national importance 


with the requisite training which will 


be included within their contracts will 


improve their capabilities and skills. 


+ 3 3 3 3 5  
 Where feasible, staff will be of local origin where suitably 


qualified applicants are available. 
 


Operational Phase 


The additional employees required 


for the operation of the proposed 


facility will put additional pressure on 


local services. 


- 2 2 2 3 5 
 


 


 The provision of facilities for workers, such as kitchen facilities, 


dining areas, washrooms, and a mosque, will minimise the 


placing of undue pressure on existing local services 
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Operational Phase 


Wealth creation for local people 


enhancing social and economic 


development with the associated 


additional resources. 


+ 3 2 4 3 5 
 


 


 The procurement of local goods and services should be built 


into the tender processes. 
 


CULTURAL, HERITAGE & ARCHAEOLOGY 


Construction & 


Operational Phase 


Phase 


Chance findings of buried remains or 


artefacts of historical or cultural 


significance.  


- 1 1 1 1 1  


 Should any potential artefacts and/or resources be discovered 


at any time during the construction phase of the Project, all 


construction contractors should cease works in that particular 


area and contact the Construction Environment Manager or 


other designated member of staff immediately, who would 


then contact SCTA for further advice; and 


 It is proposed that an ‘archaeological watching brief’ should be 


carried out during the relevant stages of the development, 


such as during the site preparation. 


 


LANDSCAPE & VISUAL 


Construction and 


Operational 


Phases 


Loss of visual amenity. - 1 1 5 1 3/5   


 It is not considered that any specific mitigation measures will 


be required during the construction or operational phases;  


 During operation, it is recommended that landscaping is 


implemented at the site and the wider area in order to increase 


the attractiveness (or ‘liveability’) of the site to residents and 


workers alike. 
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TRAFFIC & TRANSPORT 


Construction 


Phase 


Increase in traffic for the delivery of 


materials and the removal of waste. 
- 1 2 3 3 1  


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage; 


 Realisation of a scheme for the traffic management on site 


during construction; 


 Construction materials delivered and waste collection should 


be scheduled in order to avoid peak hours in the area; 


 Set separate entrances for different purposes; and 


 Adherence to guidance set out within the IFC General EHS 


Guidelines: Community health and safety, relating to the on-


site and off-site transportation of waste.  


 


Construction 


Phase 


Increase in traffic associated with 


construction staff which can cause 


delays and accidents. 


- 1 2 2 3 1 


 


 


 


 


 


 Maximise the number of workers that will be housed on site; 


 Set separate entrances for different purposes. 


 Realisation of a scheme for the traffic management on site 


during construction; and 


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage. 
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Construction Phase 


Increase of heavy vehicle 


movements which could affect the 


ground due to compacting, 


potentially damaging underground 


services and/or damage and affect 


the quality of the existing road 


network. 


- 1 2 3 3 1  


 Realisation of a scheme for the traffic management on site 


during construction; 


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage. 


 


Operational  


Phase 


Increase in traffic associated with 


the commuting of operational staff 


and waste removal. 


- 1 2 3 3 5  


 Operational traffic should be scheduled during off-peak traffic 


times; and 


 Implementation of a Traffic Plan. 


 


Operational  


Phase 


Increase in traffic associated with 


the delivery of materials and the 


removal of waste. 


- 1 2 3 3 5  


 Implementation of a Traffic Plan; 


 Waste collection will be scheduled to minimise journeys at 


peak times; and 


 The transportation of any waste that could represent a hazard 


to the environment will be undertaken according to legal 


requirements to minimise the risk of accidental spillage or 


accidents. 


 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 226 | 297  


   


17 Framework Construction Environmental 


Management Plan 


17.1 Purpose of the CEMP 


This chapter proposes a framework for pollution control and best practice measures that should be adopted 


during the construction phase of the ABQ in order to avoid, minimise, or offset likely impacts in the areas on 


and surrounding the site that are attributable to the Project.  


It is recommended that the mitigation requirements set out within this Framework Construction Environmental 


Management Plan (CEMP) chapter will be included in full within any Project Environmental, and Health and 


Safety (EHS) Plan or CEMP established by the construction contractor and other associated standalone 


documents where relevant. 


The updated Project EHS Plan or CEMP will therefore provide a logical extension of the ESIA process and will 


ensure that recommendations contained within the ESIA are implemented, assuring that the Project does not 


deviate from the environmental and social profile that formed the basis of this document. 


In a similar vein the Project EHS Plan or CEMP will serve to ensure that requirements of the General 


Environmental Regulations (GER, 2001), Saudi Aramco Engineering Standards and, where relevant, the IFC 


Standards and Guidelines are also met and serve as a clear and auditable indication as to how those 


requirements are implemented during the construction phase. 


The primary objective of the Project EHS Plan or CEMP will be to provide a clear direction on the requirements 


of the construction contractor and all subcontractors in their activities: each requirement is measurable and 


enforceable; hence any non-compliance can be identified and addressed swiftly. 


The objectives of the Project EHS Plan or CEMP are defined as follows: 


 Prescribe an overall management structure with clearly defined accountabilities and responsibilities; 


 Ensure an environmental management structure responsible for implementing the relevant measures within 


the Framework CEMP;  


 Ensure adequate and relevant environmental induction training for all contractors and subcontractors 


(including construction workers); 


 Incorporate Emergency Planning into the management system;  


 Stipulate a programme of deliverables, meetings, audits, communication protocols and reporting 


requirements to monitor and manage the construction works; 
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 Define objectives and targets for environmental and social management on the construction activities 


(these objectives and targets will be captured in the detailed Environmental Control Plans of the full Project 


EHS Plan or CEMP); 


 Implement Mitigation Measures and Monitoring Programmes; 


 Prescribe a mechanism for recording and reporting environmental and social concerns, improvement, 


complaints or incidents; 


 Define the communications protocols for liaison with local communities and regulatory authorities on 


environmental and social matters;  


 Ensure compliance with all regulatory requirements of the GER 2006, Saudi Aramco Standards and with 


IFC operational standards and Guidelines, where relevant; and 


 Stipulate a mechanism for periodical review for the Project EHS Plan or CEMP.  


17.2 International Standards for Organisation: ISO 14001 Model 


One of the most widely used environmental management systems, developed by the International Standards 


Organization (ISO), is the ISO14001 standard for environmental management of activities. The standard 


provides a logical framework within which to prepare and develop the Project Environmental Health and Safety 


Plan and subsequent formal EMS (if applicable). The structure of a typical EMS certified to ISO 14001 is shown 


in Figure  17-1. 


 


Figure  17-1 ISO 14001 Structure 
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17.3 CEMP Implementation 


17.3.1 Resources, Roles, Responsibility 


Environmental governance will be clearly set out and maintained as a stand-alone document by the 


Construction Project Director for the duration of the Project. This structure will be agreed prior to and during the 


construction phases. Although individual sub-contractors may have adequate controls in place when reviewed 


independently, the Construction Project Director is the lead contractor for EHS in the proposed scheme and 


has the authority to update, replace or approve them as appropriate to ensure its responsibilities are met.  


These relationships will be set out in an organisational chart which will be supported by a more detailed 


description of the roles and responsibilities of the organisations such as Construction Project Director, Site 


Manager, Site EHS Manager, Subcontractors Site EHS representatives etc. All construction teams with a 


significant project involvement should be consulted as part of the development process. 


Clear roles and responsibilities for internal staff will also be specified for the construction phase which will 


include responsibility for both environmental as well as health and safety issues. The definition of roles and 


responsibilities is an important part of environmental governance and allows for discreet management of tasks 


and involvement throughout the Project team. 


It is everyone’s responsibility to ensure that the Project EHS Plan or CEMP policies and applicable Client’s 


procedures are adhered to.   


17.3.2 Training and Induction Procedure 


Competence, training and awareness are critical to the effective implementation of the Project EHS Plan or 


CEMP, and therefore all site personnel and visitors must attend an EHS induction course which includes 


environmental awareness in order to gain an understanding of the environmental aspects and associated 


environmental mitigation measures related to the construction phase.  


An Induction and Training Procedure will be developed to cover aspects of training involving those personnel 


and activities likely to have a significant effect on the environment, including: Induction Training for New Site 


Personnel including General Site Induction, Supervisors Site EHS Training, Visitor Induction and Toolbox 


Talks. 


In addition, the Project EHS Plan or CEMP will be updated in order to include Specialist Training for individuals 


with specific roles and responsibilities, including but not limited to: Chemical and fuel handling, Hot Work, 


Handling or organic solvents, Handling of toxic materials etc. 
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17.3.3 Environmental Incident Procedure  


A site specific emergency procedure for all foreseeable eventualities that pose significant risks to site 


personnel, local communities and the environment will be developed and will need to be implemented and 


adequately communicated to all involved parties during the construction phase of the Project. These 


emergency plans will be supported by planned simulated training exercises in order to test their robustness and 


practicability. 


17.3.4 CEMP Compliance 


The Project EHS Plan or CEMP will set out how the compliance of construction activities will be periodically 


inspected and audited through: 


 Routine inspections: 


 Areas Supervisor’s Weekly Inspections; 


 Site Managers Weekly EHS Tour; 


 Site EHS Managers Inspections; and 


 Routine daily Surveillance Inspections. 


 EHS Audits: 


 Subcontractor Audits, undertaken within the first month of the arrival of the subcontractor, then 


subsequently on a 6 monthly basis; 


 EHS Road map Self-Assessment; 


 EHS Road map Verification Assessments; and 


 Internal Site Audits. 


 Client and Third Party Audit 


17.3.5 Non-conformances Management Procedure  


Any deviations from the Project EHS Plan or CEMP identified by site personnel or other parties through formal 


site inspections, audits, visual observations or other mechanisms, would need to be documented and 


associated corrective action and preventative action implemented by competent individuals in order to mitigate 


the environmental impacts and to prevent re-occurrence. 
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17.3.6 Complaints Management Procedure 


A Complaint Procedure will be established in order to effectively address all complaints received by the Project 


management team and construction contractor; outlining roles and responsibilities, and timeframes for 


investigation and resolution of complaints. 


17.3.7 Environmental Review Procedure 


A review of any Project EHS Plan or CEMP will be required in order to ensure that all requirements of this 


Framework CEMP are included and to ensure continual improvement, suitability and effectiveness of the 


overall management system. 


17.3.8 Environmental Control Plans 


Specific Environmental Control Plans (ECP) detailing mitigation measures which must be implemented during 


the construction phase of a project in order to minimise potential environmental and social impacts. This will 


include as minimum all mitigation measures identified within the ESIA.  


Typically the structure of an ECP will be as follows: 


1. Environmental Impacts; 


2. Responsibilities; 


3. IFC Guidelines; 


4. Standards; and 


5. Environmental or Social Issue(s): 


a. Objective; 


b. Target; 


c. Responsibilities; 


d. Mitigation measures; 


e. Monitoring Activities; 


f. Reporting; and 


g. Records Management. 
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17.4 Environmental Aspects and Mitigation Measures 


An assessment of construction activities will be conducted to determine the significant environmental aspects 


and resulting impacts, taking into consideration normal, abnormal and emergency operation, together with the 


location of the sensitive receptors identified.  


The environmental aspects will be determined and ranked based on an approved methodology, which will be 


consistent with the ISO 14001:2004 Standard for Environmental Management Systems and detailed within the 


Project EHS Plan or CEMP. 


Each contractor and sub-contractor will be required to undertake their own review of the Environmental Aspect 


Register, which includes the potential environmental impacts of the Project during the construction phase. This 


sets out the construction activities where mitigation measures will be implemented. They will also be required to 


use the same approach provided in the methodology detailed within the Project EHS Plan or CEMP to 


determine the significance of any new aspects and impacts resulting from a new construction activity if the 


methodology differs significantly from what has been assumed in advance of the appointment of the 


construction contractor. This will therefore identify any additional environmental aspects and impacts which 


would need to require additional mitigation measures. 


The ESIA has identified the following aspects that require control during the construction phase: 


 Air Quality; 


 Noise and Vibration; 


 Solid Waste Management; 


 Soils, Geology and Contamination; 


 Water Resources and Wastewater; 


 Terrestrial Ecology Management; 


 Social Aspects (including construction workers welfare and local communities); 


 Cultural and Archaeology; 


 Landscape and Visual; and  


 Traffic and Transportation. 
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17.4.1 Air Quality Management 


17.4.1.1 Mitigation Measures by construction activities 


Stockpiling of friable materials          


 Minimise stock pile heights (circa. 3m); 


 Pile surfaces will be as smooth as possible to reduce wind erosion. An irregular pile surface will create 


turbulence that aggravates dust; 


 When reclaiming from stockpiles, loaders will work on the lee side (sheltered side) of the pile where its 


activity is sheltered from the wind; 


 Stockpiled materials shall be covered with tarpaulin type materials to prevent wind blowing off dust from 


these areas;  and 


 Good housekeeping to make sure that unnecessary stockpiled waste material does not accumulate and 


become airborne pollution. 


Vehicle movement           


 Vehicles and vessels carrying loose aggregate should be covered at all times; 


 Vehicles should not be overloaded while transporting sand, as this may lead to spillage and littering of 


roads; 


 Keep vehicles equipment as free from dust as possible; 


 Make sure tailgates of trucks are secured properly to prevent spillage of aggregate and clean up spillages 


immediately; 


 Temporary site roads and any unpaved areas will be watered to avoid excessive dust. The frequency of 


watering will be determined by weather conditions (wind, humidity, temperature) and the erodibility of the 


soil; 


 Existing roads to be utilized to the maximum extent; 


 The contractors will ensure that adequate supply and storage of water is available on site for dust 


suppression; 


 Speed of vehicles will be restricted to 15 km/h along the temporary site roads and any unpaved areas of 


the site to avoid creating excessive dust; 


 Fencing of construction area to prevent external vehicle movement on site; 


 Any machinery which is intermittent in use will be shut off during periods of non-use, or if not practical to be 


throttled back to a minimum; 
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 Washing of vehicle tyres to prevent dust emissions during movement outside the Project site; and 


 Provision of covers on vehicles transporting soil or other loose materials. 


Unpaved Roads            


 New direct access roads would be constructed providing clearly designated haul routes; 


 Existing tracks would either be compacted and/or water sprayed; 


 Designated working corridors would assist in controlling the routes for vehicle access across the site and 


reducing airborne dust; 


 Regular non-potable water spraying (dust suppression) of the haul roads with water sprinklers; 


 Regular inspection and, if necessary, cleaning of surrounding roads to check for dust deposits (and 


removal if necessary); 


 Keep speed limit to 15km/hr on site, with signs erected to this effect; and 


 Paving of roads will stop dust emissions from these surfaces, which has already been undertaken for the 


site access road. 


Materials handling           


 Operators must exercise caution to maintain minimum height for dropping of aggregate materials; 


 Loader operators should be trained to avoid overfilling their bucket and spilling aggregate on the carry over 


to the trucks; and 


 Operators must be trained to observe potential problem conditions. For example, the loader takes a cut 


from a pile just to see how dusty it is. If it looks like a problem, wet the pile down. 


Grading             


 Grading of material is potentially a source of dust. It is envisaged that such operations will not generally be 


undertaken during periods of high wind and will be subject to stringent application of dust suppression 


sprays. 


Cement batching            


 On-site cement and concrete batching, where required, will be undertaken in suitable areas, with wind 


shielding to avoid wind-blown dry cement. 


Exposed areas            


 Plant naturally occurring (endemic), desert adapted trees and shrubs around the perimeter of the site to act 


as a wind and dust screen; 
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 Do not remove any existing site vegetation unless absolutely necessary; and 


 Cover exposed dust generating areas with shade cloth materials until needed. 


Climatic conditions           


 During extremely windy conditions, activities should be temporarily ceased to prevent excessive dust 


generation. 


Excavation            


 Spraying of water on the ground before excavation to moist the area and prevent dust emissions; and 


 Loading of materials into the trucks by excavators to be carried out from minimum height to prevent dust 


generation. 


Piling             


 Spraying of water on the ground before piling to moist the area and prevent dust emissions. 


Sand blasting            


 Barriers or protective screens to be installed around any sand blasting areas to avoid the dispersion of 


fugitive dust; and 


 Sand blasting of materials, if required, to be conducted in offsite locations prior to shipment to site based on 


the feasibility. 


17.4.1.2 Construction Vehicles and Plant Air Emissions 


Exhaust Emissions from Vehicle and Machinery  


 Heavy machinery will be serviced prior to commencement of construction. Any emission filters or catalytic 


converters (in the case of petrol engines) will be tested for compliance with supplier’s specifications. In the 


case of non-compliance, they will be replaced; 


 Motor vehicles and plant equipment are to be fitted with appropriate exhaust equipment to minimise 


emissions; 


 The contractor shall inspect the machinery, vehicles and vessels every morning for defects (indicator lights, 


oil leaks) and excessive emissions; 


 All vehicles and machinery including diesel power generators will be frequently maintained and serviced to 


manufacturer specifications with at least a major service every 6 months; 


 Clean fuel, i.e. low sulphur diesel will be used; 


 Black smoke will not be allowed from construction equipment; 
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 Idling of vehicles will be avoided at site. Vehicles will be switched off when not in use; 


 All complaints pertaining to the construction vehicles and plant machinery will be recorded as well as 


immediate actions taken to rectify the situation;  


 Unnecessary journeys will be avoided; 


 The combustion of any waste materials including waste oils on site will not permitted under any 


circumstances; 


 When possible the use of mains powered electrical equipment should be used in preference to using 


generators to provide power; and 


 Ensure limited escape of gases during maintenance works. 


Gaseous Substances 


 Gaseous Hazardous Substances          


 These substances must be appropriately stored with the necessary warning signage, in accordance with 


the MSDS; 


 Personnel using such substances must be trained in the safe handling of such substances; and 


 Personnel must be provided with the necessary safety equipment to protect against any possible 


harmful emissions. 


17.4.2 Noise & Vibration Management 


General 


 It is recommended that regular noise monitoring is undertaken within close proximity of noise sensitive 


locations, especially if future works include activities which are known to cause significant levels of noise; 


 In order to control the duration of noise and vibration from the construction activities, no noise from the 


works will be audible at the site boundary outside the hours of: 


 Saturday to Wednesday 08:00 - 18:00 


 Thursday 08:00 - 13:00; Or  


 No working on Friday or Public Holidays. 


 If noise exceeds the required standards the use of acoustic screens or noise attenuation measures will be 


implemented (refer to standards below); 


 Stationery machinery such as generators must be kept in enclosed structures for noise control during the 


night; 
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 Items of plant on site operating intermittently will be shut down in the intervening periods between uses; 


 Electrically powered plant should be preferred, where practicable, to mechanically powered alternatives.  


All mechanically powered plant should also be fitted with suitable silencers; 


 Proper PPE to be provided to all personnel working in high noise areas; 


 Appropriate breaks to be provided to personnel working in high noise areas; 


 High noise sign boards to be placed in high noise areas such as piling, excavation, cutting, grinding, etc. 


Backfilling 


 Backfilling activities will be restricted to day time hours. 


Excavation and material handling 


 Loading of materials into the trucks by excavators to be carried out from a minimum height to prevent high 


noise; and 


 Excavations to be restricted to day time hours. 


Piling  


 Piling activities to be conducted during the day time; 


 Use of vibratory hammer rather than impact hammer to reduce noise levels; 


 High frequency vibrator hammer to be used rather than low frequency based on the type of piling; and 


 Moveable acoustic sound barrier for the hammer and piling equipment to be provided near to receptors 


such as accommodation and other facilities. 


Cutting, bending and welding 


 Cutting of steel rods and other building materials to be conducted in separate areas; and 


 Machinery used for cutting to be adequate to ensure low noise generation. 


Sand blasting  


 Sand blasting, if required will be conducted during day time and in closed environment with temporary 


noise barriers. 


Vehicle movement  


 Speed restriction of 15 kmph to be enforced on internal roads to minimise noise from vehicle movement; 


 Vehicle movement and delivery of materials will be avoided at night time (6pm to 6am) to ensure minimum 


disturbances to the nearby receptors;  
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 Vehicle deliveries will be organised in order to avoid pile of delivery trucks leading to high noise levels; and 


 Deliveries will be routed so as to minimise disturbance to nearby communities.  Delivery vehicles will be 


prohibited from waiting within or near the site with their engines running. The movement of heavy vehicles 


during the night will be avoided wherever practical.  


Construction equipment 


 Noise from vehicles, machinery and equipment used on site will not exceed the manufacturer’s 


specifications, based on the installation of adequate noise reduction systems; 


 Equipment and machinery will be regularly serviced to ensure that they are kept in good condition, with 


attention given to muffler maintenance and noise reduction systems; 


 Noisy equipment and machinery will be replaced with less noisy alternatives or provide equipment that is 


specifically designed with noise inhibitors, such as generators and compressors with silencers and muffled 


jackhammers; 


 Acoustic covers and barriers must be used on all machine engines that generate excessive noise levels; 


 Any machinery will be shut off during periods of non-use or, if not practical to do so, will be throttled back to 


a minimum; and 


 Where possible, ensure that operation times of noisy equipment, machinery and activities are carried out 


during daytime hours. 


17.4.3 Waste Management 


The aim of the proposed mitigation measures during the construction phase is to ensure adherence to the 


waste management hierarchy of the ‘3 Rs’: “Reduce – Reuse – Recycle”, and to present procedures for the 


correct segregation and disposal of the waste streams. Waste streams will be collected by locally registered 


waste contractors and transferred to appropriately licensed waste facilities for recycling or disposal. A chain of 


custody relating to the waste will be implemented with the aim of ensuring the waste is handled and disposed of 


correctly by suitable qualified contractors. 


17.4.3.1 Non Hazardous Solid Waste Management 


Waste Storage            


 Damage to materials from incorrect storage will be avoided; 


 Loss, theft, or vandalism will be avoided through secure storage and on-site security; 


 Effective segregation of waste streams will be undertaken to facilitate onsite reuse and offsite recycling 


where possible; 
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 Construction workers will be informed and trained with regards to waste minimisation throughout toolbox 


talks; 


 Dedicated containers for segregated waste streams for reuse/recycling/disposal will be located under cover 


on an impermeable hardstanding surface and will be located at strategic locations in the onsite compound; 


 These containers will be stored in a covered and enclosed area when practicable to provide protection from 


the elements and scavengers; 


 Dedicated skips for any residual construction waste that requires off-site disposal will be located under 


cover on an impermeable hardstanding surface in a designated area. Key waste streams will include any 


excavated soil from building foundations and waste chemicals / oils will be located in the on-site 


construction compound; 


 Waste storage on site will be in designated and appropriately signed area(s). Skips will be clearly labelled 


to specify the waste streams which can be recycled or disposed of;  


 Waste that is generated during construction will be classified as hazardous or non-hazardous and stored 


appropriately; 


 Domestic solid waste generated within workers accommodation areas will be stored in specified areas prior 


to removal and disposal by the specifically appointed waste management sub-contractor; 


 Food waste will be collected and stored within an allocated skip and disposed of by a specifically appointed 


waste management sub-contractor; and 


 Storage practices will be implemented across the site in order to ensure that any wastage is kept to a 


minimum. 


Waste Minimisation and Waste Recycling         


 Over ordering will be avoided; 


 Ordering standard lengths rather than lengths required will be avoided; 


 Ordering for delivery at an inadequate time (update programme regularly) will be avoided; 


 Conventional dry recyclable materials (paper, cardboard, plastic etc.) will be either reused on site or 


removed by licensed contractors for recycling;  


 The following dry recyclable materials will be reused or recycled; Glass, papers and cardboard, metals 


(other than aluminium), aluminium, organic waste and plastic could be recycled; 


 Containers will be suitably marked and stored in a covered and enclosed area to ensure that the weather 


and/or scavengers  cannot access them;  


 Recyclable materials will be collected by recycling contractors registered with the PME; 
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 Excavated material from the construction activities will be reused for backfilling and other activities, 


wherever possible; 


 Welding rods will be used to the maximum extent prior to disposal only certified welders will be employed 


for welding purposes; 


 Metal waste from cutting will be reused on site to the maximum extent possible; 


 Waste metal scrap will be collected in separate bins or skips and disposed to waste metal recyclers; 


 Leftover concrete after casting will be reused for the construction of temporary works; 


 Where possible, materials will be ordered in bulk to reduce packaging; 


 Suppliers will be requested to use minimal packaging or take back packaging such as plastic drums; 


 Dedicated skips for segregated waste streams for re-use/recycling will be located under cover on an 


impermeable hardstanding surface in the onsite construction compound(s); 


 Dedicated skips for any residual construction waste that requires off-site disposal will be located under 


cover on an impermeable hardstanding surface. Key waste streams will include any excavated soil from 


building foundations and waste chemicals / oils will be located in the on-site construction compound; 


 Suppliers will be required to reduce surplus packaging associated with any construction raw materials; 


particularly common packaging materials such as plastics (shrink wrap and bubble wrap), cardboard and 


wooden pallets. This will also involve improved procurement and consultation with selected suppliers 


regarding commitments to waste minimisation, recycling and the emphasis on continual improvements in 


environmental performance; 


 Concrete/cement will be purchased from local ready mix works, where possible, to allow materials to be 


generated in close proximity to the site, thereby allowing for ‘just-in-time’ resource ordering and minimising 


transport costs associated with haulage of raw and finished or semi-finished products; 


 Material deliveries will be efficiently planned in order to avoid damage to the materials and the unnecessary 


generation of waste; 


 Coordination between local contractors and suppliers will be effective in order to avoid the excessive 


purchase of raw materials and to prevent the risk of materials being lost, stolen or damaged; 


 Handling and storage of delivered materials will be effective in order to prevent loss or damage through 


exposure to the weather, mud and onsite vehicles through: 


 Ensuring well-timed deliveries to the site; 


 Providing on-site security; and  


 Installing temporary site security fencing. 
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 Conventional wastes (paper, cardboard, plastic etc.) will be either reused by approved firms or removed 


from site by licensed contractors preferably for recycling; 


 Any construction waste materials will be reused where feasible, for example, timber and other scrap 


material representing commercial value shall be separated and stored in a segregated area prior to reuse 


or recycling (including selling of products to third parties); 


 Damage during unloading operations will be avoided through careful handling; 


 Damage to materials from incorrect storage or handling will be avoided; 


 Temporarily site security fencing  will be installed; and 


 On-site 24h security will be provided and together with temporary site security fencing. 


Waste Handling and Transport          


 Damage during unloading operations will be avoided; 


 Delivery to inappropriate areas of the site will be avoided; 


 Acceptance of incorrect deliveries, specifications or quantities will be avoided; 


 PME approved certified waste contractors will be sourced in order to regularly remove the separated waste 


streams; 


 All relevant consignments of waste (waste manifests) for disposal or recycling will be specify: type, 


destination and name of the carrier. This will indicate whether the waste is to be treated, recycled or 


disposed of to a landfill site and discharge liability from the waste producer by ensuring that disposal 


activities are in accordance with local regulations; 


 On site waste auditing at each stage of the construction process is required as part of the audit programme 


in order to develop and to allow reporting on waste management targets and to ensure that the Project 


EHS plan or CEMP is being adhered to; 


 The segregated materials for recycling will be collected on an agreed basis with a local waste recycling 


contractor; 


 The construction contractor will perform biannual inspection of all waste management facilities for their 


areas of assignment and based on this audit, contracts will be renewed or rejected; 


 Industrial / domestic waste containers will be checked prior to leaving the Project site to ensure that: 


 The waste containers are clean on the outside, sealed, and not leaking; 


 The required forms for wastes and other documents required for shipment are completed and correct; 


and 


 Waste separation will be undertaken by staff wearing suitable PPE such as gloves and dust masks. 
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Waste Disposal            


 All non-hazardous waste generated on site, if it is not suitable for reuse either on site or off-site, must be 


disposed of at a landfill site, which is licensed by PME; 


 A licensed waste management contractor will be appointed for all removal of waste from site and delivery to 


the PME licensed landfill; and 


 Collection of all non-hazardous construction waste will be undertaken at least daily. 


Staff Training            


 Training will be provided to educate all construction workers regarding best practice waste management 


practices and recycling initiatives, and to encourage more sustainable working practices. Emphasis will be 


placed on the waste minimisation hierarchy: “Reduce, Reuse, and Recycle”; 


 All workers will be provided with a comprehensive induction awareness program outlining which wastes 


must be segregated in adequately labelled containers; 


 Specific PPE and training will be provided; and  


 PPE must be worn by employees at all times. 


17.4.3.2 Hazardous Waste Management 


Identification 


 All identified contamination areas, generated by historical or existing incidents and hazardous waste (e.g. 


chemical/fuel drums) will need to be appropriately stored, removed and diverted to a licensed hazardous 


waste landfill site prior the development of the area. 


Storage             


 The construction contractor will nominate EHS representatives to manage hazardous wastes on site. These 


individuals will be responsible for ensuring the correct placing, construction, maintenance and 


housekeeping of the hazardous waste storage areas; 


 Accurate record keeping of hazardous waste types and amounts will be undertaken. This will take place on 


a monthly basis or as new hazardous waste stream is produced. The following information shall be kept up 


to date for each hazardous waste stream: 


 Name and description of the hazardous waste stream; 


 Classification (e.g. code, class or division) of the hazardous waste stream; 


 Quantity of the hazardous waste stream produced per month; 


 Characteristic(s) of the hazardous waste stream(e.g. flammability, toxicity); 
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 Hazardous Waste Responsibility Details; and 


 Inventory of all hazardous wastes on site, which should be updated daily. This should be available for 


Emergency crews in case of an event. 


 Any waste fuels, oils and chemicals will be stored separately in a bunded compound situated on an 


impermeable surface in order to prevent any potential spillage and contamination issues prior to collection 


for appropriate disposal; 


 Storage areas will be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the hazardous waste streams  materials stored therein; 


 Hazardous wastes will be stored in a container which has sufficient strength and structural integrity to 


ensure that it is unlikely to burst or leak in its ordinary use; 


 Any unused materials, spent containers, contaminated clothing, rags and tools will be returned to a central 


compound, where practicable, for appropriate disposal; 


 For liquid hazardous waste streams, the waste container will be situated within a secondary containment 


system which will satisfy the following requirements: 


 It must have a capacity of not less than 110% of the container’s storage capacity or, if there is more 


than one container within the system, of not less than 110% of the largest container’s capacity or 25% of 


their aggregate capacity, whichever is the greater; 


 It must be positioned, or other steps must be taken, so as to minimise any risk of damage by impact so 


far as is reasonably practicable; 


 Its base and walls must be impermeable to water and oil; 


 Its base and walls must not be penetrated by any valve, pipe or other opening which is used for draining 


of the system; and 


 If any fill pipe, or draw off pipe, penetrates its base or any of its walls, the junction of the pipe with the 


base or walls must be adequately sealed to prevent hazardous wastes escaping from the system. 


 Each individual drum, package or container will be clearly labelled. Internationally recognised warning 


signage shall be used to indicate the hazards of the individual hazardous waste materials; 


 Where any drum is used for storage in conjunction with a drip tray as the secondary containment system, it 


is sufficient if the tray has a capacity of not less than 25% of:  


 The drum’s storage capacity; or 


 If there is more than one drum used at the same time with the tray, the aggregate storage capacity of 


the drums. 
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 Incompatible hazardous wastes will be segregated and stored separately. For example, flammable liquids 


and other organics must be segregated from acidic and caustic materials; 


 Where there is risk of a spill of hazardous wastes, a spill control, prevention, and countermeasure plan will 


be established as a specific component of the Site Emergency Preparedness Plan; 


 Storage areas will be constructed such that any spillage or loss of containment of a particular hazardous 


waste type cannot spread to other material types. This is particularly important where flammable materials 


are involved; 


 Covered plastics containers will be provided in the first aid area (for waste syringes, suturing kits and 


needles) and also clearly identified bagging for infectious or contaminated items; 


 Containers holding hazardous wastes will be clean, in good condition, not leaking, and compatible with the 


waste being stored within; 


 Regular inspection and maintenance of storage areas including drums, vessels, pavements and bunds will 


take place; 


 The stated maximum capacity of waste storage areas will not be exceeded; and 


 There will be vehicular and pedestrian access at all times to the whole of the waste storage area such that 


the transfer of containers is not reliant on the removal of impediments which may be blocking access, other 


than drums in the same row. 


Handling            


 Staff members will be assigned to manage hazardous wastes on site, to make sure that hazardous wastes 


are handled in the correct manner in order to reduce the risk of accidents; 


 Prior to commencing work involving handling waste materials, all personnel will be familiar with the relevant 


hazardous properties and instructed on the relevant emergency plan;  


 Personnel will wear appropriate PPE according to the type of hazardous waste they are working with; 


 The use of drip trays for liquid hazardous waste will be  compulsory in order to contain any spills;  


 Any spillage of fuel or oils waste into the marine environment will be efficiently contained with oil booms 


and pumps will be readily available to pump out any spillages; and 


 Emergency procedures will be put in place in case of spills. 


Transportation            


 Contractors responsible for transporting hazardous wastes from the site will be suitably qualified and 


possess a license from the PME to perform such work; 


 The vehicles will be in a good condition and will be suitable for the material being conveyed; 
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 A transportation document will be created in order to establish a chain-of-custody, using multiple signed 


copies to demonstrate that the hazardous waste stream has been transported and received by the disposal 


facility in the correct manner (such as intact, non-leaking labelled containers, licensed transporter, correct 


handling); 


 Employees involved in the transportation of hazardous waste will be trained regarding proper transport 


procedures and emergency procedures; 


 Hazardous wastes will be labelled, and  external signs on transport vehicles will be appended; 


 Competent individual(s) will be available for emergency response on call 24 hours/day; 


 Hazardous wastes will be transported outside of peak traffic hours; 


 A material safety data sheet shall be filled in for each item of hazardous waste. These forms will be kept on 


record for at least 5 years following completion of the construction phase; and 


 Any spillages during transport will be removed and disposed of in a manner decided by the PME and the 


Civil Defence. 


17.4.4 Contamination Management 


Hazardous Materials Management 


Sourcing of Hazardous Materials 


 The procurement manager will look at substitution of any hazardous substances with safer alternatives and 


limit the quantities of hazardous substances during the construction process to reduce the risk of spillages. 


Storage 


 The construction contractor and nominated staff members will have responsibility to ensure the correct 


management of hazardous materials on site. These individuals will be responsible for ensuring the correct 


placing, construction, maintenance and housekeeping of the hazardous materials storage areas, in addition 


to provide toolbox talks and training on the control of substances and informing relevant employees of all 


control measures, health and safety issues and location of spill response equipment on-site; 


 The storage area will be designed as to prevent damage to containers by any means, the unauthorized use 


of material and contain any spillage from hazardous materials (e.g.: by the use of an impermeable surface 


and walls). 


 Types, nature, characteristic of the hazardous materials will be recorded on site, and available to all 


personnel; 


 The unauthorised use of hazardous materials will be prevented by requiring a responsible person to sign 


materials in and out of a compound;  
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 Where practicable, substances during the construction process will be retained in a central controlled 


storage compound  in accordance with World Bank guidance and appropriate risk assessment based on 


the material safety data sheet provided by the supplier; 


 Storage areas will be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the materials stored within; 


 The storage areas will be designed in order to prevent damage to containers by any means and the 


unauthorized use of material. 


 Hazardous materials will be stored in a container which is sufficient strength and structural integrity to 


ensure that it is unlikely to burst or leak in its ordinary use; 


 The container will be situated within a secondary containment system; 


 Any valve, filter, sight gauge, vent pipe or other equipment ancillary to the container (other than a fill pipe or 


draw off pipe or, if the oil has a flashpoint of less than 32oC a pump)  will be situated within the secondary 


containment system; 


 Where a fill pipe is not within the secondary containment system, a drip tray will be used to catch any spills 


when the container is being filled; 


 Each individual drum, package or container will be clearly labelled. Internationally recognised warning 


signage shall be used to indicate the hazards of the individual hazard materials; 


 Where any drum is used for storage in conjunction with a drip tray as the secondary containment system, 


the drop tray will have a capacity of not less than 25% of: 


 The drum’s storage capacity; or 


 If there is more than one drum used at the same time with the tray, the aggregate storage capacity of 


the drums; 


 Incompatible, hazardous materials will be segregated and stored separately. For example, flammable 


liquids and other organics must be segregated from acidic and caustic materials; 


 Where there is risk of a spill of hazardous materials, responsible parties will prepare a spill control, 


prevention, and countermeasure plan as a specific component of the Site Emergency Plan; 


 Storage areas will be constructed such that any spillage or loss of containment of a particular hazardous 


material type cannot spread to other material types. This is particularly important where flammable 


materials are involved; 


 The storage area will prevent damage to containers by any means; 


 Covered plastics containers will be provided in the first aid area (for syringes, suturing kits and needles) 


and also clearly identified bagging for infectious or contaminated items; 
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 Containers will be stored in such a manner that leaks and spillages cannot escape over bunds or the edge 


of the sealed drainage areas;  


 Regular inspection and maintenance of storage areas including drums, vessels, pavements and bunds will 


be undertaken; 


 The stated maximum capacity of storage areas will not be exceeded; 


 The use of hazardous substances during the construction process will be reviewed and when feasible 


decreased  in order to reduce the risk of spillages; 


 There will be vehicular and pedestrian access at all times to the whole of the storage area such that the 


transfer of containers is not reliant on the removal of impediments which may be blocking access, other 


than drums in the same row; and 


 Washout from concrete mixing plant or from cleaning ready-mix concrete vehicles is highly alkaline. This 


will be re-used on site where possible or stored appropriately and removed by a licensed contractor to a 


PME approved facility. 


Handling 


 All identified contamination areas will need to be appropriately removed and diverted to a licensed 


hazardous waste landfill site prior to the development of the area; 


 Work methods will be updated if the production or release of potentially contaminative materials occur; 


 All vehicle/plant re-fuelling will be closely supervised and appropriate spill trays utilised where appropriate; 


 Competent staff member(s) will be assigned to manage hazardous materials on site, in order to ensure that 


that hazardous materials are handled in the correct manner to reduce potential accidents; 


 Prior to commencing work involving handling materials, all personnel will be familiar with the relevant 


hazardous properties and instructed on what to do in case of an emergency and location of spill response 


equipment on-site; 


 Personnel must wear appropriate PPE according to the type of hazardous materials they are working with; 


 Machinery will be situated on sealed surfaces to prevent contamination of soil and groundwater below with 


oils, chemicals or fuels; 


 Use of drip trays will be compulsory to contain spills;  


 Vehicle and plant refuelling will be closely supervised and spill trays utilised;  


 Refuelling areas and hazardous materials usage areas must be set back at least 50m from any water 


drainage system; 


 All vehicle/plant re-fuelling will be closely supervised; 
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 The use of  potentially hazardous material will be away from high risk areas; 


 Enclosing the process or handling system as far as reasonably practicable; and 


 Emergency procedures will be put in place in case of spills. 


Fixed tanks 


 Any fixed tank used for storing oil shall satisfy the following requirements: 


 Any sight gauge will be properly supported and fitted with a valve which must be closed automatically when 


not in use; 


 Any fill pipe, draw off pipe or overflow pipe will be positioned, or other steps must be taken, so as to 


minimise any risk of damage by impact so far as is reasonably practicable; 


 Fixed tanks will be adequately protected from physical damage; 


 Fixed tanks will have adequate facilities for detecting any leaks; 


 If fitted with a leakage detection device which is used continuously to monitor for leaks, the detection device 


will be maintained in working order and tested at appropriate intervals to ensure that it works properly;  


 If not fitted with such a device, Fixed tank must be tested for leaks before it is first used and further tests for 


leaks must be performed, in the case of pipes which have mechanical joints, at least once in every 5 years 


and, in other cases, at least once in every 10 years;  


 Fixed tanks will be adequately protected against corrosion; 


 Fixed tanks will be fitted with an automatic overfill prevention device if the filling operation is controlled from 


a place where it is not reasonable practicable to observe the tank and any vent pipe; 


 Where Hazmat is delivered through a flexible pipe which is permanently attached to the container; 


 The pipe must be fitted with a tap of valve at the delivery end which closes automatically when not in 


use; 


 The tap or valve must not be capable of being fixed in the open position unless the pipe is fitted with an 


automatic shut off device; 


 The pipe must be enclosed in a secure cabinet which is locked shut when not in use and is equipped 


with a drip tray or the pipe must have a lockable valve where it leaves the container which is locked shut 


when not in use; and 


 Be kept within the secondary containment system when not in use. 


Any pump will be:  


 Fitted with a non-return valve in its feed line; 
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 Positioned, or other steps must be taken, so as to minimise any risk of damage by impact so far as is 


reasonable practicable; and 


 Protected from unauthorised use. 


Mobile Bowsers 


 Any mobile bowser used for storage must satisfy the following requirements: 


 Any tap or valve permanently fixed to the unit through which oil can be discharged to the open will be fitted 


with a lock and locked shut when not in use; 


 Where oil is delivered through a flexible pipe which is permanently attached to the unit:  


 The pipe must be fitted with a manually operated pump or with a valve at the delivery end which closes 


automatically when not in use; 


 The pump or valve will be provided with a lock and locked shut when not in use; and 


 The pipe must be fitted with a lockable valve at the end where it leaves the container and must be 


locked shut when not in use. 


Transportation 


 Contractors responsible for transporting hazardous materials to the site will be suitably qualified and 


possess a license from the PME to perform such work; 


 The vehicle will be in a good condition and will be suitable for the material being conveyed. Compartments 


must also be cleaned prior to being filled; 


 A transportation document will be created to establish a chain-of-custody using multiple signed copies in 


order to demonstrate that hazardous materials have been transported and received by the disposal facility 


in the correct manner (such as intact, non-leaking labelled containers, licensed transporter, correct 


handling); 


 The volume, nature, integrity and protection of packaging and containers used for transport will be 


appropriate for the type and quantity of hazardous material and modes of transport involved; 


 Employees involved in the transportation of hazardous materials will be trained regarding proper transport 


procedures and emergency procedures; 


 All hazardous materials to be transported will be labelled and external signs on transport vehicles will be 


appended; 


 Competent individual(s) will be available for emergency response on call 24 hours/day; 


 The transportation  of hazardous materials outside of peak traffic hours will be forbidden; and 
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 Any spillages during transport will be removed and disposed of in a manner decided by the PME and the 


Civil Defence. 


Emergency Preparedness and Response 


 Procedures for the handling of hazardous materials will be established ij order to ensure quick and efficient 


responses to accidents that may result in injury or environmental damage;  


 An detailed Emergency Preparedness and Response Plan supporting will be developed as soon as possible 


to cover: 


 Informing the public and emergency response agencies; 


 Documenting first aid and emergency medical treatment; 


 Taking emergency response actions;  


 Reviewing and updating the emergency response plan to reflect changes and ensuring that the 


employees are informed of such changes; 


 Emergency Equipment: The plan should include procedures for using, inspecting, testing, and 


maintaining emergency response equipment; and 


 Training: Employees should be trained in any relevant procedures. 


 Where there is risk of a spill of uncontrolled hazardous materials, the construction contractor will prepare a 


spill control, prevention, and countermeasure plan as a specific component of their Emergency 


Preparedness and Response Plan. The plan will be tailored to the hazards associated with the Project, and 


includes: 


 Training of operators on release prevention, including drills specific to hazardous materials as part of 


emergency preparedness response training; 


 Implementation of inspection programs to maintain the mechanical integrity and operability of pressure 


vessels, tanks, piping systems, relief and vent valve systems, containment infrastructure, emergency 


shutdown systems, controls and pumps, and associated process equipment; 


 Preparation of written Standard Operating Procedures (SOPs) for filling containers or equipment as well 


as for transfer operations by personnel trained in the safe transfer and filling of the hazardous material, 


and in spill prevention and response; 


 SOPs for the management of secondary containment structures, specifically the removal of any 


accumulated fluid, to ensure that the system remains structurally intact; 


 Identification of locations of hazardous materials and associated activities on an emergency plan site 


map;  
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 Documentation of availability of specific personal protective equipment (PPE) and training needed to 


respond to an emergency; 


 Documentation of availability of spill response equipment sufficient to handle at least initial stages of a 


spill and a list of external resources for equipment and personnel, if necessary, to supplement internal 


resources; and 


 Description of response activities in the event of a spill, release, or other chemical emergency including:  


 Internal and external notification procedures; 


 Specific responsibilities of individuals or groups; 


 Decision process for assessing severity of the release, and determining appropriate actions; 


 Facility evacuation routes; and 


 Post-event activities such as clean-up and disposal, incident investigation, employee re-entry, and 


restoration of spill response equipment. 


Contaminated Soil Handling 


 Contaminated soil will be stored separately on hard standing area to prevent soil and groundwater 


/seawater contamination; and 


 Contaminated soil will not be stored along with uncontaminated material and will be bunded and covered to 


prevent any run off. 


Construction Equipment 


 Vehicles and equipment will be regularly inspected and maintained to confirm they are not leaking or 


dripping; 


 All stationary diesel and petrol operated construction equipment will have impervious drip trays placed 


beneath them during operation; 


 Operators will also be instructed to notify their supervisors if there are any problems with their vehicles and 


equipment; 


 Refuelling of construction equipment will only be carried out in designated areas not at machinery work 


locations, in order to avoid potential spills of fuel to the ground; 


 Refuelling areas will be sealed to contain any spills or leaks that may occur and will be communicated to all 


site personnel by signs and notice boards; and 


 Washing of vehicles to be undertaken in specific locations and wastewaters to be routed to separate holding 


tanks. 
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Fuel and Chemical Handling and Storage 


 Fuels and chemicals must be stored on non-permeable surfaces with sufficient bund wall with a 110% 


capacity of the fuel tank or chemical; 


 Diesel dispensing tanker to be used for refuelling construction equipment to the maximum extent possible; 


 Fuel tanks and chemical storage area to be provided with covered roof; 


 Reduce the quantities of hazardous materials (fuel) stored on site to minimum practical levels. Infrequently 


used chemicals will be ordered just before they are needed; 


 Different types of chemicals will be stored separately according to their Material Safety Data Sheets 


(MSDS), in order to avoid adverse chemical reactions;  


 Hazardous materials will be handled only by operators trained in spill response procedures; and 


 All vehicle/plant re-fuelling will be closely supervised. 


Piling 


 Piling accompanied with hazardous drilling fluids will not be used; and 


 Soil contaminated during piling activities to be removed and disposed of as hazardous waste through 


contractors authorised by the PME. 


Sand Blasting 


 Sand blasting areas will be concreted or provided with non-permeable membrane. 


Painting areas 


 Paint drums will be stored on non-permeable membrane / concrete flooring to prevent seepage into soil in 


case of accidental spillage; and 


 Painting area will be concreted to ensure no contamination of soil in the area. 


Concrete Batching 


 Concrete agitator bowls and chutes must not be washed out to any stormwater system or roadways;  


 All process waste water will be drained to a collection pit for recycling or disposed; 


 Wastewater stored within the recycling system will be used at the earliest possible opportunity; and 


 No discharges of used process water will be allowed to the stormwater drainage system or the marine 


environment. 
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General 


 Water will not be extracted from any borehole installations for construction purposes; 


 Domestic wastewater tanks will be regularly checked for leakages and emptied at periodic intervals; 


 Maintenance workshops for construction equipment will to be concreted and placed with spill control 


systems; 


 There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce; and 


Work methods will be updated in order to prevent the production or release of potentially contaminative 


materials. 


17.4.5 Water Resources and Waste Water Management 


Storm Water Run-Off and Erosion from the Construction Site 


To protect the environment from flooding during heavy downpours, a localised run-off management system will 


be employed by the Contractor. This will include temporary surface water run-off facilities, which in addition to 


containing contaminants will provide on-site attenuation for surface water flows, thereby reducing the flood risk.  


Best practice recommendations for the prevention of impacts associated with storm water runoff during the 


construction phase include the following controls: 


 Areas where erosion may occur will be identified in order to ensure that they are appropriately protected by 


installing the necessary temporary and/or permanent drainage works as soon as possible; 


 Any erosion channels which develop during the construction period will be suitably backfilled, compacted 


and restored to a proper condition; 


 Where excavation takes place, the affected area will be properly stabilised to minimise erosion risk; 


 Appropriate storm water management measures will be established in order to ensure that contaminants 


are not mobilised into the wider environment; 


 Stormwater control measures to control sediment will include: 


 Use of silt screens; 


 In the case of high volumes of stormwater flows, retention must be provided; 


 All erosion protection measures have to be maintained on a continual basis; 


 Limit disturbance when excavating; 


 Install sediment fences prior to rain events; 


 Wash equipment in designated area, where wastewater will be diverted to a sump or holding tanks; 
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 Place sands and soils stockpile behind a sediment fence; 


 Store all hard waste and litter in designated area(s); and 


 Restrict vehicle movement to stabilised road access. 


Generation of Sanitary Wastewater from Labour Camps and On-Site Facilities  


 There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce;  


 Sanitary wastes generated during the construction phase will be collected and disposed of to Saudi Aramco 


or by a PME licensed contractor for disposal offsite; 


 Wastewater storage tanks will be introduced to the site to provide adequate containment facilities for the 


construction workforce; 


 Functional and well maintained sanitary facilities will be available on site at all times; 


 Where there are temporary toilet facilities located on site, these will be placed on concrete bunds;  


 Adequate removal of sanitary liquid wastes from temporary toilet facilities, in conjunction with periodic 


inspections will avoid any overflow and create a zero leakage site; and 


 Removal of liquid sanitary waste from the septic system will be undertaken by a licensed waste 


management sub-contractor. 


Potentially Contaminated Wastewater 


 Any potentially contaminated water generated by construction activities including concrete washout and 


plant washdown water will be diverted to a sump or a holding tank; 


 Any potentially contaminated wastewater will be removed by an appropriately licensed waste management 


sub-contractor; and 


 A Chain of Consent System will be implemented to ensure that disposal of potentially contaminated liquid 


waste is correctly undertaken and delivered to the correct, allocated treatment and disposal facilities. 


17.4.6 Terrestrial Ecology Management 


Site Ecology 


 Unnecessary movement of machinery in undeveloped areas adjacent to the Project site will be avoided. 


Transport access ways will be designated to avoid damage to the existing natural vegetation;  


 Construction activities will be limited to the proposed site and measures will be taken to avoid damage to 


adjacent areas; and 
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 Wastes from construction will be adequately managed in terms of a waste management regime so that the 


waste does not end up in the terrestrial environment. An adequately enforced waste management plan will 


also serve to reduce the attraction of pest species such as rats and flies to the site. 


Threatened Species 


 If sightings of any protected species are made in the vicinity of the site, the construction contractor will be 


informed immediately; 


 Works will cease in that particular area until the animal has moved away; 


 If the animal does not, or cannot move away, the construction contractor will then inform the PME and, 


where possible, organise relocations of these animals by a trained ecologist; 


 Care will be taken not to inadvertently fence in these animals during site preparation periods; 


 Ensuring that wastewater dumping does not occur on site will help to facilitate the natural movement of 


birds and animals away from the site before construction; 


 Wastes from construction activities will be adequately managed in terms of a waste management regime so 


that the waste does not end up in the terrestrial environment. An adequately enforced waste management 


plan also serves to reduce the attraction of pest species such as rats and flies to the site; 


 During construction, unnecessary movement of machinery around the site will be avoided where possible. 


Dedicated transport access ways will be designated to avoid damage to the existing natural vegetation. 


Construction activities will be limited to the proposed site and measures will be taken to avoid damage to 


adjacent areas; and 


 If there is any further significant site levelling and re-grading, the productive top surface layer will be 


removed separately and either spread back within the site once the re-grading has been completed, or 


spread on the adjacent environment. This will give seeds that exist in the top surface layer a chance to 


germinate. 


17.4.7 Socio-Economic Management 


Construction Workers Welfare Management 


The implementation of Project EHS Plan or CEMP will ensure that all health and safety guidelines for 


construction workers, personnel and sub-contractors are followed and any potential risk is mitigated and 


managed. The Project EHS Plan or CEMP will include detailed practices on undertaking safe work in relation to 


the following: 


 The use of PPE will be mandatory; 


 Control measures will be implemented with regards to  the use and the storage of hazardous substances; 
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 A permit to work system for potentially hazardous work will be established; 


 Control measures will be established in relation to: 


 Crane operation; 


 Working at heights; 


 Using scaffolding; 


 Using ladders and steps; 


 Barricading; 


 Electrical safety; 


 Welding, cutting and grinding; 


 Working in confined spaces; 


 Excavations; and 


 Working over and near water. 


 Emergency response procedures in accordance with Saudi Aramco procedures will be developed; 


 First aid procedures (including the provision of first aid kits); 


 Provision of an ambulance service; and 


 Disciplinary action for non-compliance. 


Induction Training  


 Environmental and health and safety induction awareness training will be mandatory for all personnel 


working on site. This induction awareness training will be provided in all cases prior to any commencement 


of any work on site; 


 Specific employees will be assigned specific inspection responsibilities and given the authority to remedy 


any problems found, therefore specialist training will be according to the role and responsibilities of the 


personnel and education level of the workforce; 


 The training will address safety, health, environmental and social matters; 


 Further training will be held as required at appropriate intervals to reinforce the culture of environmental 


protection as per the work ethic; and  


 Toolbox talks will be provided throughout the construction works to address specific issues such as 


dewatering, waste management, storage and transport of fuels and chemicals, etc. 
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Water, Washing and Toilet Facilities 


 Provision will be made for employee facilities including shelter, toilets and washing facilities; 


 Toilet facilities supplied by all contractors and subcontractors for the workers shall have a minimum ratio of 


1 toilet per 25 workers; 


 Sanitation facilities will be located within 100m from any point of work; 


 All temporary / portable toilets will be secured to the ground in order to prevent them toppling due to wind or 


any other cause; 


 Combinations of urinal and pan type units will be considered; 


 These facilities will be maintained in a hygienic state and serviced regularly; 


 Toilet paper and toilet hoses will be provided in sufficient quantity; 


 The sanitary waste subcontractor(s) shall ensure that spillage do not occur when the toilet are cleaned or 


emptied and the contents are removed from the site; 


 Discharge of waste from toilets into the environment and burying of waste will be strictly prohibited; 


 Wash areas will be placed and constructed in such a manner so as to ensure that the surrounding areas 


which include groundwater and coastal water are not polluted; 


 Water from kitchens, showers, sinks etc. will be discharged into a septic tank for removal from site by a 


specialist contractor; and  


 All contaminated water, contaminated run-off or effluent will be disposed of by an appropriately licensed 


contractor and at a site approved by the PME. 


Building Materials 


 All components of and infrastructure associated with the Project will be constructed in accordance with 


industry best practice and by qualified engineers; 


 All materials used in the construction of working areas will not represent any possibility for occupational or 


environmental hazards; and 


 All materials used will be structurally safe and will provide adequate protection against all climatic 


conditions.  They will also be fire resistant where required and free from asbestos, CFCs or any other 


dangerous substance.  


Flooring 


 In order to prevent accidents, floors will be well maintained, not contain holes and/or present any features 


that may lead to slips or falls; 
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 All surfaces, structures and fittings will be easy to clean and maintain and not allow for the accumulation of 


hazardous or unhygienic compounds; and 


 All floors will be fitted with non-slip coverings. 


Ventilation 


 Sufficient quantities of fresh air will be available within enclosed working areas and ventilation systems will 


be well maintained to ensure good working order;  


 Vents will not measure less than 1/10 of the floor area for each work station.  Empty areas per worker will 


measure at least 11.5m³; 


 All vents within the facility will be adequate for the activity taking place and will be in good working order; 


 Adequate provision of fans will be required, with a minimum of 1 fan per 20m²; and 


 Protection from dust, smokes, gases, vapours and other harmful respirable substances will be provided.  


Adequate air suction systems will be installed and appropriate PPE in the form of face masks, will be 


provided at all times.  


Heat Stress 


 The ambient indoor temperature within all areas used by the employees will be maintained at an adequate 


level during working hours; 


 Careful ratios of temperature and humidity will  be calculated according to each work task in order to 


specify working hours per activity; 


 Safe drinking water will be readily available throughout the site and the labour camp at all times.  This may 


be in the form of bottled water, or drinking fountains, located at strategic points within all areas. Depending 


on the weather conditions and accommodation standards, at least 180 litres per person; and 


 Provisions will be made for adequate shaded areas to allow respite from direct sunlight. 


Infectious Disease Control 


 The design of on-site catering facilities will be in accordance with the internationally accepted Hazard 


Analysis Critical Control Point (HACCP) standards in order to prevent the transmission of food-borne 


bacterial or viral diseases; 


 The building site and the labour camps will be adequately drained to avoid the accumulation of stagnant 


water; and 


 Appropriate action will be taken for outbreaks of illnesses amongst workers, minimising the transmission as 


far as is possible. These measures may involve quarantine areas. 
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Medical Services 


 On site medical facilities and ambulance services will be made available throughout the construction phase 


for the use of workers;  


 Trained health and safety and first aid personnel will be identified to workers as part of their training 


schedule; 


 First Aid stations and adequate equipment will be easily reachable throughout the site; and  


 Where necessary, eye wash stations and emergency showers will be installed near to areas for which 


emergency flushing is the recommended first aid treatment, for example in areas where hazardous liquids 


are used. 


Terms of Employment and Working Conditions 


 Human Resource representative(s) will communicate to all employees the details of their working 


conditions as dictated by the Saudi Labour Law 2005, and terms of employment including wages, benefit 


allowances, overtime payment arrangement, sickness leave allowances, paternity and vacation allowances, 


and internal grievance mechanism; and  


 Human Resources representative(s) will ensure that subcontractors adhere to these principles. 


Labour Camps 


 A monthly Hygiene and Sanitation Inspection audit will be undertaken by competent individuals, and a 


Hygiene and Sanitation Inspection Report will be subsequently produced. This will include reporting on the 


cleanliness (good/fair/poor) of various aspects of the workers accommodation areas and includes, e.g.: 


 Potable Water; 


 Kitchen Areas; 


 Canteen; 


 Toilet Areas; and 


 Waste Management. 


 Rooms and dormitories will be designed with the below specifications: 


 Rooms/dormitories will be kept in good condition; 


 Rooms/dormitories will be aired and cleaned at regular intervals; 


 Rooms/dormitories will be built with easily cleanable flooring material; 


 Sanitary facilities will be located within the same buildings and provided separately for men and women; 
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 Density standards are expressed either in terms of minimal volume per resident or of minimal floor 


space. Usual standards range from 10 to 12.5 cubic metres (volume) or 4 to 5.5 square metres 


(surface); 


 A minimum ceiling height of 2.10 metres will be provided; 


 In collective rooms, which are minimised, in order to provide workers with some privacy, only a 


reasonable number of workers are allowed to share the same room. Standards will range from 2 to 8 


workers; 


 All doors and windows will be lockable, and provided with mosquito screens where conditions warrant; 


 There will be mobile partitions or curtains to ensure privacy; 


 Every resident will be provided with adequate furniture such as a table, a chair, a mirror and a bedside 


light;  and 


 Separate sleeping areas will be provided for men and women, except in family accommodation. 


 Sleeping arrangements and storage facilities will be as follows: 


 Separate bed for each worker will be provided; 


 There will be a minimum space between beds of 1 metre; 


 Double deck bunks are not advisable for fire safety and hygiene reasons, and their use will be 


minimised. Where they are used, there must be enough clear space between the lower and upper bunk 


of the bed. Standards range from to 0.7 to 1.10 metres; 


 Triple deck bunks will be prohibited; 


 Each worker will be provided with a comfortable mattress, pillow, cover and clean bedding; 


 Bed linen will be washed frequently and applied with repellents and disinfectants where conditions 


warrant; 


 Facilities for the storage of personal belongings for workers will be provided. Standards vary from 


providing an individual cupboard for each worker to providing 475-litre big lockers and 1 metre of shelf 


unit; and 


 Separate storage for work boots and other personal protection equipment, as well as drying/airing areas 


will need to be provided depending on conditions. 


 Sanitary and toilet facilities will be as follows: 


 Sanitary and toilet facilities will be constructed of materials that are easily cleanable; 


 Sanitary and toilet facilities will be cleaned frequently and kept in working condition; 
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 Sanitary and toilet facilities will be designed to provide workers with adequate privacy, including ceiling 


to floor partitions and lockable doors; 


 Sanitary and toilet facilities will be not shared between men and women, except in family 


accommodation; 


 An adequate number of toilets will be provided to workers. Standards will range from 1 unit to 15 


persons to 1 unit per 6 persons. For urinals, usual standards are 1 unit to 15 persons; 


 Toilet facilities will be conveniently located and easily accessible. Standards will range from 30 to 60 


metres from rooms/dormitories; 


 Toilet rooms will be located so as to be accessible without any individual passing through any sleeping 


room. In addition, all toilet rooms will be well-lit, have good ventilation or external windows, have 


sufficient hand wash basins and be conveniently located. Toilets and other sanitary facilities will in the 


same building as rooms and dormitories; 


 Shower/bathroom flooring will made of anti-slip hard washable materials; 


 An adequate number of handwash facilities will be provided to workers. Standards will range from 1 unit 


to each 15 persons to 1 unit per 6 workers. Handwash facilities will consist of a tap and a basin, soap 


and hygienic means of drying hands; 


 An adequate number of shower/bathroom facilities will be provided to workers. Standards range from 1 


unit to 15 persons to 1 unit per 6 persons; 


 Showers/bathrooms will be conveniently located; and 


 Shower/bathroom facilities will be provided with an adequate supply of cold and hot running water. 


 Canteen, cooking and laundry facilities arrangements will be as follows: 


 Canteen, cooking and laundry facilities will be built in adequate and easy to clean materials; 


 Canteen, cooking and laundry facilities will be kept in a clean and sanitary condition; 


 If workers can cook their own meals, kitchen space will be separated from sleeping areas; 


 Adequate facilities for washing and drying clothes will be provided; 


 When work clothes are used in contact with dangerous substance (for example, application of 


pesticide), special laundry facilities (washing machines) will be provided; 


 Canteens have a reasonable amount of space per worker. Standards range from 1 square metre to 1.5 


square metres; 


 Canteens will be adequately furnished. Standards will range from providing tables, benches, individual 


drinking cups, plates, drinking fountains; 
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 Places for food preparation will be designed to permit good food hygiene practices, including protection 


against contamination between and during food preparation; 


 Kitchens will be provided with facilities to maintain adequate personal hygiene including a sufficient 


number of washbasins designated for cleaning hands with clean, running water and materials for 


hygienic drying; 


 Wall surfaces adjacent to cooking areas will be made of fire-resistant materials. Food preparation tables 


will also be equipped with a smooth durable washable surface. Lastly, in order to enable easy cleaning, 


it is good practice that stoves are not sealed against a wall, benches and fixtures are not built into the 


floor, and all cupboards and other fixtures and all walls and ceilings have a smooth durable washable 


surface; 


 All kitchen floors, ceiling and wall surfaces adjacent to or above food preparation and cooking areas will 


be built using durable, non-absorbent, easily cleanable, non-toxic materials; 


 Adequate facilities for cleaning, disinfecting and storage of cooking utensils and equipment will be 


provided.  


 Food waste and other refuse will be to be adequately deposited in sealable containers and removed at 


least daily from the kitchen in order to avoid accumulation; 


 Food provided to workers will contain an appropriate level of nutritional value and will take into account 


religious/cultural backgrounds; 


 Food will prepared by competent cooks. It is also best practice that meals are planned by a trained 


nutritionist. 


 Medical Facilities will be in place as follows: 


 A number of first aid kits adequate to the number of residents will be available; 


 First aid kits will be adequately stocked. A 24/7 first aid service/facility will be available; 


 An adequate number of staff/workers will be trained to provide first aid; and 


 Where possible and depending on the medical infrastructure existing in the nearby community, other 


medical facilities will be provided such as: nurse rooms, dental care, minor surgery). 


 Leisure, social and telecommunication facilities arrangement will be as follows: 


 Basic collective social/rest spaces will be provided to workers. Standards will range from providing 


workers multi-purpose halls to providing designated areas for radio, TV, cinema; 


 Recreational facilities will be provided. Standards will range from providing exercise equipment to 


providing a library, swimming pool, tennis courts, table tennis, educational facilities; 


 Workers will be provided with dedicated places for religious observance if the context warrants; and 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 262 | 297  


   


 Workers will have access to public phones at affordable/ public prices (that is, not inflated). 


 Staff Management 


 An appointed person with the adequate background and experience will be in charge of managing the 


workers’ accommodation; 


 Depending on the size of the accommodation, there will be a sufficient number of staff in charge of 


cleaning, cooking and of general maintenance; 


 Such staff will be recruited from the local communities where possible; 


 Staff will receive basic health and safety training; and 


 Persons in charge of the kitchen are trained in nutrition and food-handling and adequately supervised. 


 Charging fees for accommodation and services arrangement will be as follows: 


 If fees are charged, workers will be provided with clear information and a detailed description of all 


payments made such as rent, deposit and other fees; 


 When company housing is considered to be part of workers’ wages, workers will be provided with an 


employment contract clearly specifying housing arrangements and regulations, in particular rules 


concerning payments and fees, facilities and services offered and rules of notice; 


 When fees are charged, the renting arrangements will be fair and do not cost the worker more than a 


small proportion of income and will never include a speculative profit; 


 Food and other services will be free or are reasonably priced, never above the local market price. and 


 The provision of accommodation or other services by employers as a payment for work will be 


prohibited. 


 Security of worker’s accommodation will be as follows: 


 Security staff will have been checked to ensure that they have not been implicated in any previous 


crimes or abuses. Where appropriate, security staff from both genders will be recruited; 


 Security staff will have a clear mandate and will have received clear instruction about their duties and 


responsibilities, in particular their duties not to harass, intimidate, discipline or discriminate against 


workers; 


 Security staff will have received adequate training in dealing with domestic violence and the use of 


force; 


 Security staff will have a good understanding about the importance of respecting workers’ rights and the 


rights of the communities; 
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 Body searches will be only allowed in specific circumstances and are performed by specially trained 


security staff using the least-intrusive means possible. Pat down searches on female workers can only 


be performed by female security staff; 


 Security staff will adopt an appropriate conduct towards workers and communities; 


 Workers and members of the surrounding communities have specific means to raise concerns; 


 Accommodation, catering services and utility provisions will meet internationally accepted standards.  


Workers quarters will be designed with adequate room to avoid overcrowding.  This is a vital component 


of effective management of workers facilities in order to minimise the transmission of diseases, 


particularly respiratory diseases; 


 All tanks used for the storage of drinking water will be constructed and covered as to prevent water 


stored therein from becoming polluted; the drinking water quality will be regularly monitored against 


WHO drinking water standards; 


 Wastewater, sewage, food and any other waste materials will be segregated and adequately stored. 


Specific containers for rubbish collection will be provided and emptied on a regular basis. Standards 


range from providing an adequate number of rubbish containers to providing leak proof, non-absorbent, 


rust and corrosion-resistant containers protected from insects and rodents;  


 Pest extermination, vector control and disinfection will be carried out throughout the living facilities in 


compliance with local requirements and/or good practice. Where warranted, pest and vector monitoring 


will be performed on a regular basis; 


 All accommodation buildings will be fitted with well-maintained and tested fire detectors, alarm systems 


and automatic fire fighting equipment; 


 Manual fire-fighting equipment will be provided and stored in a readily accessible area; and 


 Adequate means of escape in the event of a fire will be provided. 


Non-Discrimination and Equal Opportunities 


 All decisions undertaken in relation to employees must be in such a way that does not reflect judgment 


based on a personal characteristic of an individual.  Emphasis will be placed on developing employment 


relationships based on equal and fair opportunity; and 


 All aspects of employment, including working conditions, training provision, employment termination, 


promotion or disciplinary procedures, will be undertaken in a consistent manner, without bias or 


discrimination. 
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Management of Staff Withdrawal and Retrenchment 


 The construction contractor will develop an effective plan to ensure that withdrawal of staff is undertaken in 


a phased manner, and which will mitigate any detrimental impacts on workers (and the local community) in 


the event of imminent redundancies.  Adequate notice will be provided where possible, and consultations 


with workers, organisations and, where appropriate, the Saudi Government, will be undertaken to ensure 


any job losses are handled in compliance with local law. 


Grievance Mechanism 


 The construction contractor shall ensure that a Grievance Mechanism for all workers is fully implemented, 


in order for workplace concerns to be raised, dealt with effectively and within the shortest possible time.  


Protocol for reporting a grievance must be set out by the construction contractor and communicated to all 


staff, including sub-contractors staff, during the induction awareness training process.  Sufficient resources 


at a management level will be provided to allow prompt response to any grievances, whilst ensuring that 


feedback to employees is transparent and does not result in retribution; 


 Most routine complaints and grievances will best resolved informally in discussion with the worker’s 


immediate line manager. When a grievance cannot be resolved informally it will be dealt with under the 


procedure outlined below; 


 Right to accompaniment: Individuals have the right to be accompanied through the grievance 


proceedings by a fellow employee or worker of their choice. It will not normally be reasonable to be 


accompanied by anyone: 


 In a position of authority over the employee; 


 Involved in part of the case; 


 Required to give evidence; 


 Who may have a conflict of interest in undertaking such a role; or 


 Whose presence may prejudice the hearing. 


 Standard grievance procedure: If an individual wishes to raise a grievance relating to his employment 


with the construction contractor or with the sub-contractors firm, then the following procedure will be 


followed: 


 The employee will put their grievance into writing to the relevant line manager and / or HR 


Department. If the grievance relates to his manager, then they will forward their grievance in writing 


to the next appropriate manager; 


 The line manager (or next appropriate manager) or HR manager will reply following receipt of the 


employee’s written grievance, inviting the employee to attend a meeting to discuss the grievance;  
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 If appropriate, the employee may bring a colleague to the meeting (as discussed above); and 


 Following the meeting, the line manager (or next appropriate manager) or HR manager will respond 


verbally and in writing, setting out the company’s response to the grievance and notify the employee 


of his right of appeal if the employee is not satisfied with the company’s procedure. 


 Appeals Procedure: If the employee wishes to appeal against the company’s decision, they must appeal 


to the named individual in the grievance outcome letter within 10 working days of receiving the 


company’s written response. The following procedure will then be followed: 


 The employee will be invited to attend an appeal meeting; 


 Following the appeal meeting, the employee will be advised of the decision in writing; and  


 The decision is final. 


Forced or Child Labour 


 No persons under the age of 18 will be permitted to undertake dangerous work; and   


 No forced labour is permitted on the site. This may involve any work or service which is not voluntarily 


undertaken and whereby the individual is under threat of force or penalty. This is to include any indentured, 


bonded or similar labour-contracting arrangements. 


17.4.7.1 Local Communities Management 


Grievance Mechanisms for Local Communities  


 Contact details and nominated individuals will be provided to local communities through the following 


means: 


 Project Notice Board; and 


 Newsletter. 


 All complaints and claims will be acknowledged within 48 hours of receipt by being reported to the 


construction contractor; 


 The construction contractor will assign and dispatch an Investigation team following a complaint; 


 Investigation tasks will be agreed, delegated and actioned by the investigation team; 


 Remedial actions recommended by the investigation team will be implemented and finalised; 


 Complainant will be contacted by the construction contractor and advised on the outcome of the 


investigation within one week unless additional information or clarifications are needed; 


 Complaints and actions taken will be discussed on a monthly basis between the relevant parties; 
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 Recording will involve: 


 Date and time of the complaint; 


 Method by which the complaint was made; 


 Personal details of the complainant; 


 Nature of the complaint;  


 The action to be taken; and 


 Details of the response provided to the complainant. 


Project Notice Board 


 To ensure visible and clear notification, the construction contractor will erect notice boards with key 


contacts (e.g. nominated environmental representative) at specific positions, and pro-actively communicate 


with members of the public; and 


 The site notice board will display information on the construction activities, as well as contact numbers, all 


of which could be used to contact responsible staff members or lodge specific complaints. 


Project Newsletters 


 Project Newsletters would be disseminated to the relevant parties in order to ensure that ongoing feedback 


is provided on the progress and environmental and social management performance of the Project to a 


broad group of parties affected by construction activities. 


17.4.8 Cultural, Heritage & Archaeology Management 


Unexpected Archaeological Finds 


 Toolbox talks concerning potential archaeological finds during earthworks will be provided to all 


construction workers;  


 An archaeological watching brief should be kept in-case archaeological discoveries are made; 


 Any finds or suspected evidence of archaeological and/or cultural materials must be immediately reported 


by any person/s involved to the construction contractor in the construction phase and all works must be 


stopped immediately, until further notice; 


 Saudi Commission for Tourism and Antiquities and Riyadh Museum for History and Archaeology will be 


contacted immediately and a representative be requested to assess any find within 72 hours to determine 


the next steps.  Contact details for Riyadh Museum for History and Archaeology are as follows: 


 King Saud Street, Al-Bathaa, Riyadh, Tel: +966 1 419 1210. 
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 Work in areas adjacent to the archaeological find area may continue, consistent with the detailed design, 


unless additional finds are found or suspected. 


17.4.9 Landscape & Visual Management 


Visual Disturbance 


 Good site housekeeping will reduce the visual impact of the construction site. 


17.4.10 Traffic and Transportation Management 


Internal Traffic Network 


 Traffic must be kept to designated construction routes; 


 Routes will be planned to be as direct as possible; and 


 All drivers to the site will be provided with a site map and clear directions which indicates the correct access 


and exit routes. 


External Traffic Network 


 Traffic routes will avoid residential areas where possible;  


 Where possible, construction traffic will be scheduled in off-peak traffic times and on well-maintained 


routes;  


 Waste collection will be scheduled to minimise journeys at peak times; 


 Appropriate traffic safety signage will be provided to warn the public of construction traffic where traffic 


merges with normal road traffic; 


 Where appropriate, locally sourced materials will be utilised within the construction phase to minimise 


driving distances, and workers will be transported to site by bus to minimise external traffic; 


 The loading capacities and clearances of existing connecting roads will require full consideration when 


undertaking transportation of materials to the site and vice-versa; and 


 The access roads frequently used for the ABQ facility will be designed to incorporate sufficient width and 


load.  


Traffic Safety 


 All construction drivers will be trained in road and traffic safety, in order to improve driving standards and 


appropriate licensing of drivers; 


 Trip durations will be capped to prevent excessive driving times and driver exhaustion e.g. construction 


driver rosters should be formulated; 
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 Routes and times of day will be avoided in order to reduce the risk of accidents; 


 Speed control devices will be fitted to all construction trucks and monitoring of driver actions will be 


undertaken remotely; 


 Communication and training amongst first aid workers to ensure that any traffic related incidents will 


effectively and efficiently dealt with; 


 Appropriate warning signs and flag operators will be used to warn the public of any adverse driving 


conditions as a result of construction traffic;  


 Regular maintenance of all construction vehicles and mobile machinery used on site will be undertaken, 


e.g. monthly, to ensure safe operation; and 


 The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to an agreed procedure to minimise the risk of accidental spillage or accidents. 


17.5 Monitoring Programmes 


An environmental monitoring programme will be developed and implemented by the construction contractor as 


part of the Project EHS plan or CEMP.  


The monitoring programme will include the following: 


 Noise emissions; 


 Dust emissions (visual only); 


 Regular monitoring of any effluent discharges to Saudi Aramco facilities to ensure consistency with 


discharge limits; 


 Solid waste records including, for off-site disposal, including the following: Transportation documents; 


 Receipts of disposal to a correctly licensed facility; and 


 Appropriate permits from contractor for transport and disposal. 
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18 Framework Operational Environmental Management 


Plan 
This chapter presents a Framework Operational Environmental Management Plan (OEMP), which aims to 


manage environmental impacts and, to a lesser degree, the health and safety risks that may arise during the 


operational phase of the ABQ facility.  


It is highly recommended that the Operating Company prepares a full OEMP on the basis of this framework to 


ensure that all environmental controls, identified within this ESIA, are implemented. In this regard, an overall 


OEMP aims to bridge the gap between the completion of the ESIA and the full implementation of the 


operational phase of the Project, with a key focus for implementing the mitigation measures as described within 


the ESIA in order to minimise disturbance to the surrounding environment and sensitive receptors. 


The proposed OEMP approach is based on the management philosophy of the ISO 14001 Environmental 


Management System and OHSAS Occupational Health and Safety Assessment 18001 series; ensuring, 


therefore, that the environmental and health and safety requirements of the Project during its operational phase 


are not only planned, but that a robust mechanism for implementation is also ensured.  


It is intended that this document provides a framework for the development of the full OEMP by the Operating 


Company, which would be fully established in consultation with all stakeholders, and adequately implemented 


by the operator. 


18.1 Aims and Objectives 


An OEMP is a management tool used to ensure that undue or reasonably avoidable adverse risks of the 


operation of a project are prevented and that any positive effects are enhanced. The primary aim of the OEMP 


is to provide clear direction on the requirements of the operational management team in the conduct of the 


activities, where every requirement is measurable and enforceable, whilst any deviation can be identified and 


addressed swiftly.  


The main purpose of the OEMP is: 


 To ensure compliance with the General Environmental Regulations and Rules for Implementation in the 


Kingdom of Saudi Arabia (2006); Saudi Aramco Engineering Standards, IFC Performance Standards 


(2006); and IFC General Environmental, and Health, and Safety Guidelines (2007); 


 To ensure that all mitigation measures detailed within the ESIA are adequately implemented; 


 To verify environmental performance through information on impacts as they occur; 
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 To ensure that there is sufficient allocation of resources within the Project budget so that the scale of the 


OEMP related activities are consistent with the significance of project impacts; 


 To respond to changes in project implementation not considered in the ESIA; and 


 To provide feedback for continual improvement in environmental and social performance. 


18.2 Operational Environmental Management System 


ISO 14001 provides a logical framework within which to prepare an OEMP, even for organisations not intending 


to obtain certification. If effectively implemented, the methodology detailed below would lead to:  


 Compliance with legislative and other requirements; 


 Pollution Prevention; and 


 Continual Improvement. 


An appropriate environmental management structure should be planned and agreed between all operating 


parties and the relevant regulatory authorities. The structure should allow for the effective implementation of the 


Environmental Management System (EMS) and the appropriate interaction with regulatory authorities. 


Due regard should be paid to the building of relationships with regulators including the establishment of points 


of contact for planned monitoring and environmental assessment. These contacts will be useful to assist in 


developing a trusting and productive partnership that generates tangible benefits for environmental 


management. 


18.3 Operational Environmental Management System Components 


18.3.1 Planning Phase 


Planning involves identifying and defining the various environmental aspects and associated environmental 


impacts that can result from the operational phase of the Project. In the case of the ABQ facility, the major 


potential environmental and social impacts are as defined through the ESIA. The planning phase would 


typically include the following requirements: 


Environmental Policy 


The development of an Environmental Policy would be aligned with other existing policies so that it can be 


adopted as part of ‘business as usual’, provided this policy meets the expectations of all stakeholders, including 


users and communities affected by the operational phase of the Project. 
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The environmental policy will: 


 Include a commitment from top management to continual Environmental, Health and Safety (EHS) 


improvement; 


 Commit to setting objectives and targets for key operational areas; 


 Be appropriate to the nature, scale and potential EHS impacts of its activities, products or services; 


 Include a commitment to continual improvement of the management system, enhance health and safety 


controls and the prevention of pollution; 


 Include a commitment to comply with relevant EHS legislation and regulations, and with other requirements 


to which the organisation subscribes; 


 Provide the framework for setting and reviewing EHS objectives and targets; 


 Be documented, implemented and maintained and communicated to all employees; and 


 Be available to the public. 


Environmental Aspects 


The EMS will set out the detailed process for the identification of significant EHS aspects and assess the level 


of risk associated with each of those aspects, where a quantitative method would be used to determine the 


significance of aspects. Those which are significant must be included in the setting of objectives and targets. 


All EHS aspects (significant or not) shall be documented in a register along with method statements regarding 


the assessment of significance; and aspects that are identified should be appropriate to the scale and nature of 


the activities that are relevant to the Project. They will include any impacts that the organisation can be 


expected to have influence over. 


Legal and Other Requirements 


A site register will be compiled which details the relevant legislation that applies to EHS issues on site. This 


register will include an assessment of the key requirements of the legislation and set out the specific actions 


that must be undertaken to meet these requirements. 


Where possible, further information sources should be specified or provided to staff should they need further 


guidance. Other obligations refer to the formal and informal obligations regarding the local community and 


society at large, including voluntary agreements. 


Objectives, Targets and Programmes 


A series of EHS objectives and targets should be developed which draw from the commitments of the EHS 


policy, the legal requirements placed upon the organisation and the significant aspects identified. 
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The objectives and targets will however be set in the context of technological scenarios that are available, the 


financial implications and the requirements of other stakeholders; 


The organisation shall establish and maintain a programme for achieving its objectives and targets which shall 


include: 


 Designation of responsibility for achieving objectives and targets at each relevant function and level of the 


organisation; and 


 The means and time frame by which they are to be achieved. 


If a project relates to new developments and new or modified activities, products or services, programme(s) 


shall be amended where relevant to ensure that sound environmental management practices are applied to 


such projects. 


18.3.2 Implementation Phase 


Implementation and operation is the heart of the environmental management function, because it is in 


implementation that the true efficacy of environmental management lies. Even the best planned environmental 


management approach will fail to achieve its desired outcome if the implementation of that planning is weak. 


Implementation and operation consists of two key components, namely: Management Structure, Roles and 


Responsibility; and Operational Control. 


18.3.3 Management Structure, Roles and Responsibilities 


Roles, responsibilities and authorities shall be defined, documented and communicated in order to facilitate 


effective environmental management. Management shall provide resources essential to the implementation 


and control of the EHS management system. Resources include human resources and specialised skills, 


technology and financial resources. 


The organisation’s top management shall appoint specific management representative(s) who, irrespective of 


other responsibilities, shall have defined roles, responsibilities and authority for: 


 Ensuring the EHS management system requirements are established, implemented and maintained; and 


 Reporting on the performance of the EHS management system to top management, for review and as a 


basis for improvement of the system. 


18.3.4 Competence, Training and Awareness 


There must be processes for the assessment of competence within the workforce and a documented system 


for managing competence and training records. Activities and competencies should be mapped to identify any 


shortfalls or areas of potential risk. This will comprise details of all training programmes pertinent to the core 


training processes, and schedules will be central to the success of the programme and should include: 
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 Document controls for training; 


 Induction and toolbox talks; 


 Training plans for management and specialist skills; 


 Internal communication methods; and 


 Management of external communication on environmental issues. 


As a minimum, all staff are required to be aware of the Environmental Policy and the responsibilities they have 


with regards to contributing to this. In addition, staff with more specific roles may require more detailed 


environmental awareness training as set out in the training programme. Training records must be maintained 


appropriately including attendances and competency identification assessments. 


18.3.5 Communication 


The organisation shall establish and maintain procedures for internal communication between the various 


levels and functions of the organisation; receiving, documenting and responding to relevant communication 


from interested parties. Internal communication is important to: 


 Raise staff awareness of the EHS management system; 


 Inform staff of progress towards objectives and targets; 


 Promote proactive participation in EHS activities, including feedback and ideas from staff on environmental 


management; and 


 To allow effective action to be taken by qualified personnel if incidents occur. 


 The organisation shall establish and maintain information, in paper or electronic form, to: 


 Describe the core elements of the management system and their interaction; and 


 Provide direction to related documentation aspects. 


18.3.6 Control of Documents 


The operator would set out a detailed procedure in order to: 


 Approve documents for adequacy prior to issue; 


 Review and update as necessary and re-approve documents; 


 Ensure that changes and the current revision status of document are identified; 


 Ensure that relevant versions of applicable documents are available at point of use; and 


 Ensure that document remain legible and readily identifiable. 
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18.3.7 Environmental Operational Control Plans 


Operational controls are an essential part of the operational environmental management system as it is at the 


operational level at which many impacts can occur. It is therefore very important that the correct working 


procedures and protocols are developed and followed. 


The operational controls should be documented where they address any significant environmental aspects 


identified at an earlier stage. This will include the discussion of mitigation procedures that should be addressed 


within these protocols. Each effect will be considered in terms of relevant legislation and guidance, potential 


impacts, sensitive receptors, baseline conditions and procedures and, where necessary, recommendations for 


further monitoring will be provided. 


When considering the requirement for procedures to be documented and communicated, the following should 


be taken into account: 


 Extent of environmental risk represented by activity(ies) under consideration; 


 Potential for legal non-compliance and/or reputational impact to result; 


 The number and turnover of people responsible for implementation of the procedure; 


 The importance of ensuring a consistent approach to managing activities; 


 The complexity and technical detail to be taken into account when managing an activity; and 


 Value of documentation to communicate procedural requirements. 


18.3.8 Emergency Preparedness and Response 


The nature of the Project requires that strong emergency procedures are put in place. The operational EHS will 


include an emergency management plan which will detail and maintain plans to identify the potential for, and 


the responses to major site incidents including equipment failures, natural phenomenon and major pollution 


incidents. 


The organisation shall establish and maintain procedures to identify the potential for, and response to, 


accidents and emergency situations and for preventing and mitigating the environmental impacts that may be 


associated with them. Evacuation procedures will also be included. 


Plans for all foreseeable eventualities that pose significant risks to staff or the local community or environment 


must be drafted, communicated and made available. The appropriate training for such events should be 


included within the training programme. 


Planned simulated training exercises should be deployed at reasonable intervals to test the plans that have 


been developed. The results should be recorded and fed into action plans for improvement. 


Specific plans must be developed for major hazardous materials stores, fire and electrical safety as a minimum. 
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The organisation shall review and revise, where necessary, its emergency preparedness and response 


procedures, in particular, after the occurrence of accidents or emergency situations. The organisation shall also 


periodically test such procedures where practicable. 


18.3.9 Checking Phase 


Checking and corrective action forms the fourth component of the environmental management function and is 


aimed at ensuring that both the necessary environmental management activities are being implemented and 


that the desired outcomes are being achieved. This component consists of a series of key activities including 


monitoring selected environmental quality variables and continued inspections of the various operational 


activities. This would also be supplemented by inspections and audits. 


18.3.10 Monitoring and Measurement 


The organisation shall establish and maintain documented procedures to monitor and measure, on a regular 


basis, the key characteristics of its operations and activities that can have a significant impact on the 


environment or pose risk to health and safety. This shall include the recording of information to track 


performance, relevant operational controls and conformance with the organisation’s environmental objectives 


and targets. 


Monitoring equipment shall be calibrated and maintained and records of this process shall be retained 


according to the organisation's procedures. 


Operational controls will detail the required monitoring for individual aspects and the results should be reported 


in line with an appropriate programmed schedule. The organisation shall also establish and maintain a 


documented procedure for periodically evaluating compliance with relevant environmental legislation and 


regulations. 


The operation controls for monitoring should consider the suggested monitoring scope as detailed below and at 


a minimum to the level as required by pertinent environmental regulations and guidelines. 


18.3.11 Evaluation of Compliance 


Comprehensive procedures will be deployed for the management of complaints, accidents and pollution 


incidents. These procedures will include: 


 A process for handling the investigation of accidents, incidents, near misses and non-conformances; 


 Response activity coordination as a result of any of the above including preventative actions, mitigation and 


corrective actions; and 


 The development and documentation of logging, reporting and progress tracking processes including a 


change log of core EHS documentation. 
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18.3.12 Nonconformity, Corrective Action and Preventive Action 


Any deviations from the OEMP identified by site personnel or other interested parties through formal site 


inspection, audit, visual observation (or other means) should be documented, and associated corrective action 


and preventative action implemented by competent individuals in order to mitigate the environmental impacts 


and to prevent re-occurrence. 


18.3.13 Control of Records 


The organisation shall establish and maintain procedures for the identification and maintenance of EHS 


records. These records shall include training records and the results of audits and reviews. 


EHS records shall be legible, identifiable and traceable to the activity, product or service involved. EHS records 


shall be stored and maintained in such a way that they are readily retrievable and protected against damage, 


deterioration or loss. Their retention times shall be established and recorded. 


18.3.14 Internal Audits 


The organisation shall establish and maintain programme(s) and procedures for periodic environmental 


management system audits to be carried out, in order to: 


 Determine whether or not the EHS management system conforms to planned arrangements for EHS 


management and that is has been properly implemented and maintained; and 


 To provide information on the results of audits to management. 


The organisation’s audit programme, including any schedule, shall be based on the environmental importance 


of the activity concerned and the results of previous audits. In order to be comprehensive, the audit procedures 


shall cover the audit scope, frequency, and methodologies, as well as responsibilities and requirements for 


conducting audits and reporting results. 


The audit programme will provide opportunities to ensure that the contents of the Environmental Policy and 


other commitments are being duly satisfied. 


The audit programme should be developed on the basis of the risk posed by various activities i.e. high risk 


activities will receive more regular checking. 


In addition the programme will: 


 Check on the performance of the EHS management plan; 


 Ensure document compliance; 


 Contribute to education and awareness of employees; 


 Share best EHS practice; and 
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 Report findings, non-conformances, corrective actions and preventative measures. 


18.3.15 Management Review Phase 


The Project team’s top management shall, at intervals that are predetermined, review the EHS management 


system to ensure its continuing suitability, adequacy and effectiveness. The management review process shall 


ensure that the necessary information is collected to allow management to carry out this evaluation. This review 


shall be fully documented. 


The management review shall address the possible need for changes to policy, objectives and other elements 


of the system in the light of the audit results, changing circumstances, and the commitment to continual 


improvement. 


18.4 Framework Operational Environmental Control Plans  


18.4.1 Air Quality Management 


 All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times; 


 The proposed facility will incorporate a Continuous Emission Monitoring System (CEMS) for CO, NOx and 


PM10 for the two stacks at the plant. This would accurately determine pollutant concentrations in the 


emissions and provide an indication of any exceedances in emissions from the plant against the KSA and 


IFC air pollution standards; 


 Ambient air monitoring of the pollutants would be undertaken using the existing data of the nearby Saudi 


Aramco air monitoring station/s to verify the current baseline and impact of the existing facilities in the 


airshed; 


 Operating instructions to be provided to ensure that machines do not operate above the allowed limits; and 


 A periodic calibration and maintenance programme will be implemented to maintain the monitoring systems 


in place. 


18.4.2 Noise & Vibration Management 


The predicted environmental noise emissions from the Hawiyah Power Plant during the operational phase are 


below the noise criteria based on the supplied noise data, therefore from an environmental perspective, no 


additional mitigation measures are required. 
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Saudi Aramco Engineering Standard SAES-A-105 – Noise Control (5 August 2012) sets out the requirements 


for the EPD/ECC in terms of providing noise level testing  as part of the commissioning process, prior to 


approval.  Any areas that exceed 85 dB(A) will need to be detailed on a noise contour drawing. 


However, it is important to note that there are also occupational noise standards that need to be maintained as 


part of the Health and Safety of the employees at the facility. It is therefore important that noise levels in 


working areas are limited to less than 85 dB(A) at 1m from any noise generating equipment. 


It is recommended that as part of the Operational Management Plan regular noise monitoring is undertaken at 


the site boundary to show compliance with KSA noise standards. It is further recommended that a full 


occupational noise survey is undertaken in the interests of the health and safety of the site employees. 


18.4.3 Waste Management 


It is anticipated that the operational phase will generate waste streams associated with the plant operation, 


maintenance works and administration functions. Once the plant is in operation it is important that waste 


management is considered as a priority within the OEMP. Furthermore, waste recording and monitoring 


requirements are set out in Section  18.5.3.  


18.4.3.1 Management of Hazardous Waste 


The hazardous waste generated from maintenance works and plant operations are likely to include waste oils, 


fuels, chemicals, empty containers and filters and replaced parts which may have associated hazardous 


properties. Sludge from the water evaporation ponds, where toxic or other contaminants are expected to leach 


out, should be treated before disposal by, for example, a stabilisation process.  


Hazardous waste streams will be collected by a locally registered waste contractor and transferred to an 


appropriately licensed hazardous waste facility for disposal. As part of the OEMP, all paperwork and records of 


hazardous waste management activities on-site will need to be maintained including records of off-site disposal 


to landfill. 


The GER Appendix 4 (2006) “Hazardous Waste Control Rules and Procedures” details the requirements for 


managing hazardous waste. A few of the key requirements are included below, which will need to be complied 


with during the operation of ABQ facility: 


 Containerise and pack hazardous waste in a proper and environmentally sound manner placing warning 


labels on each package in accordance with the specifications and standards applicable in the Kingdom; 


 Accurately fill up the product data on the appropriate section of the hazardous waste transportation 


document in accordance with the instructions provided in the document; 


 Confirm with the PME, that the storage, treatment or disposal facility designated in the transportation 


document is capable of managing the waste that will be sent to it; 
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 Make the necessary arrangements with both the transporter who will carry the waste and the receiving 


facility designated in the transportation documents as the destination for the waste (such as providing the 


facility with full and detailed information on the waste and samples for analysis); 


 Provide the transporter with the transportation document and copy of the safety data sheets for each type 


of hazardous waste being transported; and 


 Comply with the hazardous waste transportation instructions provided in the transportation document; 


The hazardous waste generator shall comply with the following for keeping of records and reports: 


 Keep one copy of each transport document it has generated pending receipt of the signed copy from the 


facility designated in the document. It shall also keep the signed copy for at least 5 years as of the date of 


receipt of the waste by that facility; 


 Retain copies of the results of all tests and analysis performed on the hazardous waste as well as copies of 


all pertinent reports, correspondence and documents for at least five years from the last date of handling of 


such waste; 


 Submit to the PME an annual report on all hazardous waste generated during the year. Copies of such 


reports shall be retained for at least five years from the date of completion; 


 Submit on demand to the PME or the agencies designated by it, all documents, records and reports related 


to the waste; and 


 Hazardous Waste Transporters and Hazardous Waste Management Facilities are required have both a 


valid identification code and a work permit from the PME. The management at ABQ facility should maintain 


an up to date list of local contractors who can satisfy their requirements for the responsible handling and 


disposal of hazardous waste. 


In addition, adherence to the guidance set out within the IFC General EHS Guidelines: Community Health and 


Safety, relating to the on-site and off-site transportation of waste is recommended. These guidelines require 


that transportation of waste should be undertaken so as to prevent or minimise spills, releases, and exposures 


to employees and the public. All waste containers designated for off-site shipment should be secured and 


labelled with the contents and associated hazards, be properly loaded on the transport vehicles prior to leaving 


the site, and be accompanied by a shipping paper that describes the load and its associated hazards. 


18.4.3.2 Non-Hazardous Solid Waste Management 


Solid wastes, including sewage treatment plant sludge, that do not leach toxic substances or other 


contaminants of concern to the environment, may be disposed by suitably licensed contractors in landfills or 


other disposal sites provided they do not impact nearby water bodies. 
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The administration buildings and offices on-site are likely to generate quantities of non-hazardous waste 


streams including waste paper, cardboard, plastic packaging that have the potential to be segregated for 


recycling. Therefore suitable waste receptacles will need to be provided at central locations on-site for the 


segregation of waste streams for recycling and residual general waste. The segregated waste will be 


transferred to the central storage area on-site for non-hazardous waste which will consist of dedicated 


containers for recyclable waste and general waste. The storage area for non-hazardous waste will be located 


on an impermeable hardstanding surface and located under cover. 


The waste streams segregated for recycling and the general waste will be collected by a suitably qualified and 


licensed waste contractor. As part of the OEMP, all paperwork and records of non-hazardous waste 


management activities on-site and off-site disposal will be maintained for monitoring purposes. 


18.4.4 Contamination Management 


In order to avoid any contamination during the operational phase of the Project, the following mitigation 


measures will be implemented: 


 The Material Safety Data Sheets (MSDS) of all chemicals used during operation will be retained on site; 


 Procedures will be implemented to ensure the safe storage and disposal of hazardous and waste 


chemicals; 


 Hazardous chemicals and materials will be appropriately stored on-site in a secure, bunded compound and 


located on an impervious surface. The storage areas will need to be clearly labelled with MSDS maintained 


as part of the on-site record keeping; 


 Details and properties for each material will be clearly noted and will include the nature (poisonous, 


corrosive, flammable), prohibitions on disposal (dumpster, drain, sewer) and the recommended disposal 


method (recycle, sewer, storage, landfill). A signed checklist should be developed for users of hazardous 


materials detailing amount taken, amount used, amount returned and disposal of spent material; 


 Good practice measures in terms of health and safety to comply, as a minimum, with KSA law and policy 


requirements would be proactively promoted; 


 Appropriate security measures will be provided in order to ensure that any potential issues that may result 


in contamination are avoided; 


 Appropriate safety zoning to the hazards will be provided in order to ensure that any spillages or incidents 


are avoided; 


 Written standard operating procedures (SOPs) for all processes and appropriate document control will be 


provided; 


 Awareness training will be provided for all employees including management, office staff and technical staff 


on pollution prevention and control techniques and best practices; 
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 Daily checklists for plant and office areas will be established in order to confirm cleanliness and adherence 


to proper storage and security. Specific employees will be assigned specific inspection responsibilities and 


given the authority to remedy any problems found; 


 Emergency response procedures in accordance with Saudi Aramco procedures will be provided in order to 


avoid any potential incidents to ensure that contamination incidents are controlled if they occur; 


 Regular reviews of emergency response procedures will be undertaken, including a contingency plan for 


spills, leaks, weather extremes etc.; 


 Continuous monitoring and reporting of the plants’ performance should be undertaken in order to establish 


baseline conditions and whether conditions are improving or deteriorating; and 


 To reduce the risk of wind-blown residue contaminating the site or adjacent areas, the evaporation ponds 


should either have all residue removed on a regular basis or have a continuous supply of water to keep the 


tanks damp. The residue left in the evaporation ponds will be collected and disposed of as a hazardous 


waste by a PME licensed hazardous waste contractor. 


18.4.5 Water Resources and Waste Water Management 


The Project will not result in any direct discharges to the environment. 


18.4.5.1 Wastewater Process 


The process wastewater will be discharged to an evaporation pond following onsite treatment e.g. 


demineralisation, and therefore no further mitigation is required. The removal of oils and hydrocarbons from 


waste waters will be undertaken, which will generate waste materials. Furthermore, when the waste process 


water evaporates it will leave behind a residue. These wastes will need to be collected and disposed of as a 


hazardous waste by a PME licensed hazardous waste contractor (see Section  18.4.3 for appropriate controls). 


18.4.5.2 Sanitary Wastewater Effluent 


The generation of treated sewage effluent is considered to be a positive impact as it provides a source of water 


for raw water demands of the Project. Sanitary sludge generated will be disposed of by tanker by a PME 


licensed contractor. 


If there is sufficient effluent for use within landscaping, prior to re-use for irrigation it will be necessary to 


implement adequate quality control measures to ensure that no impacts upon the environment or health and 


safety are realised. The United States Environmental Protection Agency (USEPA) Guidelines for Water Reuse 


(2004) provide guidance on the safe reuse of wastewater for irrigation.  It is recommended that these 


guidelines, or a suitable recognised alternative, are adhered to when implementing this element of the Project.  
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18.4.5.3 Local Water Resources 


The source of potable water for the site is currently unknown but will be delivered to the Project site by tankers, 


which indicates that local water resources will be impacted. It is therefore recommended that potable water 


reduction measures are implemented such as water efficient faucets, urinals, showerheads and toilets. 


18.4.5.4 Storm Water Generation and Management 


 Runoff from areas without potential sources of contamination should be minimised by the development of 


appropriate storm-water and run-off control measures within the design of the Project which could include, 


for example, reduction in peak discharge rates by using swales and retention ponds;  


 Oil water separators and grease traps should be installed and maintained as appropriate at refuelling 


facilities workshops, parking areas, fuel storage and containment areas; and 


 Sludge or other solid wastes arising from storm water catchments or collection and treatment systems may 


contain elevated levels of pollutants and should be disposed in compliance with local regulatory 


requirements, in the absence of which disposal has to be consistent with protection of public health and 


safety, and conservation and long term sustainability of water and land resources. 


18.4.6 Terrestrial Ecology Management 


Chapter  11 –Terrestrial Ecology outlines that as there is limited terrestrial ecology in the area the impact of 


the operation of the Project is likely to be of negligible significance, however the following key mitigation 


measures will be implemented:  


 Any additional landscape planting should be proposed and designed to provide some ecological benefit in 


attracting bird and insect species. Native species should be favoured over exotic species; 


 Where practicable, naturally growing vegetation within the site boundary should be protected and/or 


encouraged, e.g. ensuring that vehicles and members of staff keep to maintained roads and pathways 


would protect the onsite vegetation from trampling. This will encourage native species which will be free 


from grazing pressure of livestock animals which would in turn attract fauna species such as birds and 


insects, increasing the biodiversity of the site; 


 The land within the site boundary should be kept clear of any municipal or industrial waste arising from 


facility processes (other than designated areas where appropriate controls should be applied), staff and 


staff housing and offsite sources. This would improve the general “environmental quality” and amenity 


value of the site and reduce potential attraction of pest species such as rats and flies to the site; and 


 Vehicles carrying potentially toxic, friable materials should be covered at all times so that these materials 


are not accidentally deposited into the natural environment, causing harm to flora and fauna.  
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18.4.7 Socio-Economic Management 


The operation of the ABQ facility will create economic opportunities for the local area. This is likely to include 


increased business for services with the additional workers and contractors. There will also be opportunities for 


various support service providers including guards, cleaners, catering and other site management facilities, 


which will provide employment and a further source of income. 


However, one of the key issues is ensuring that operational staff employed by the operating company and 


contractors are protected from workplace incidents and illness through appropriate health and safety systems 


both during normal operation and other tasks such as maintenance and repair. Appropriate safety systems 


such as fire protection and emergency procedures will also be required.  


18.4.7.1 Operational Worker Welfare 


It is recommended that the following measures are adopted during the operational phase of ABQ: 


 Implementation of Saudi Arabian Labour Law; 


 To provide the employees with a safe and risk free environment, it is recommended that a comprehensive 


EHS plan is developed and implemented. This framework, in line with Performance Standard 2, will 


address measures for accident prevention, identification, mitigation and management of hazards (including 


physical, chemical, and radiological hazards), training of workers and reporting of accidents and incidents; 


 In accordance with Standard 2, the operating company should develop and implement a human resource 


policy outlining the management approach towards working conditions, entitlement to wages and any 


benefits and terms of employment. This policy must be disseminated and accessible for all employees, 


clearly defining the employees’ legal rights and the management’s statement on child labour, forced labour 


and on non-discrimination and equal opportunities. This policy will also provide the mechanism through 


which employees can express and register their concerns and the system through which these grievances 


will be addressed; 


 Expatriate staff must be provided with an induction course (as part of their training), which will highlight 


social and cultural trends in practice in Saudi Arabia. The objective of this course will be to familiarise the 


expatriate staff with knowledge of their host country and provide an understanding and respect for other 


cultures. The aim will be to reduce, prevent and mitigate against social and cultural tensions and potential 


hostility between workers and the residents of surrounding communities;  


 Where feasible, staff will be of local origin where suitably qualified applicants are available. This will ensure 


a degree of balance between the use of non-Saudi Arabian workers and locally employed personnel during 


the operational phase, and limit the impact on the local economy;  


 In common with Performance Standard 4, all components of and infrastructure associated with the Project 


will be operated in accordance with industry best practice by qualified staff; and 
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 In line with Performance Standard 1 it is also recommended that a grievance mechanism is established for 


local residents, giving them a platform to raise any concerns. 


18.4.7.2 Air Quality Impacts on Human Health 


 All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times; 


 The proposed facility will incorporate a Continuous Emission Monitoring System (CEMS) for CO, NOx and 


PM10 for the two stacks at the plant. This would accurately determine pollutant concentrations in the 


emissions and provide an indication of any exceedances in emissions from the plant against the KSA and 


IFC air pollution standards; 


 Ambient air monitoring of the pollutants would be undertaken using the existing data of the nearby Saudi 


Aramco air monitoring station/s to verify the current baseline and impact of the existing facilities in the 


airshed; 


 Operating instructions to be provided to ensure that machines do not operate above the allowed limits; and 


 A periodic calibration and maintenance programme will be implemented to maintain the monitoring systems 


in place. 


18.4.7.3 Impacts on Local Businesses 


As the impacts are considered to be positive there is no need for any mitigation measures to be implemented. 


18.4.7.4 Macro-Economic Impacts 


As the impacts are considered to be positive there is no need for any mitigation measures to be implemented. 


18.4.8 Cultural, Heritage & Archaeology Management 


If buried archaeological remains are discovered or suspected at any time during the construction phase of the 


proposed Project, all works must cease in that area and relevant departments such as the Saudi Commission 


for Tourism and Antiquities and Riyadh Museum for History and Archaeology should be contacted immediately 


for advice on how to proceed. 


18.4.9 Landscape & Visual Management 


It is recommended that landscaping is enacted for the site and the wider area in order to increase the 


attractiveness (or ‘liveability’) of the site to residents and workers alike. Should any landscaping be incorporated 


at any stage during the operational phase, treated wastewater generated by the Project may be utilised for 


irrigation assuming that the effluent quality meets the required standards established by the PME. It is 


presumed that this would be the responsibility of Saudi Aramco. An additional approach would be to reference 
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the WHO Guidelines for the Safe use of Wastewater, Excreta and Greywater or recognised standards such as 


the US Environmental Protection Agency (US EPA) Guidelines for Water Reuse (2004). 


18.4.10 Traffic and Transportation Management 


Whilst a reasonably significant number of vehicle movements may be predicted as a result of the operational 


phase of the Project, it is considered that due to the high capacity of Highway 75, no significant impacts are 


likely to occur on the local highway network; however the following key preventative measures will be 


implemented:  


 Where possible, operational traffic should be scheduled during off-peak traffic times; 


 Waste collection will be scheduled to minimise journeys at peak times; 


 The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to legal requirements to minimise the risk of accidental spillage or accidents; and 


 A designated Traffic Coordinator will be assigned to the Project and will be required to prepare and 


implement a Traffic Plan. The Traffic Plan will be informed by a Traffic Survey which will include physical 


examination of the routes, carriers and support activities that could impact the movement of materials and 


equipment. 


18.5 Monitoring Programmes 


An environmental monitoring programme will be developed and implemented as part of the OEMP. The 


monitoring programme will include the on-going review of emissions which will be reported to the PME on an 


annual basis and more frequently if there are either abnormal operating conditions, or changes which may 


affect the environmental quality of the emissions.  


18.5.1 Air Quality 


As stated in the Framework Operational Environmental Management Plans above a CEMS will monitor for CO, 


NOx and PM10 for the two stacks at the plant. 


Ambient air monitoring of the pollutants considered in this assessment will utilise the existing data of the nearby 


Saudi Aramco air monitoring station/s. 
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The results of monitoring work will be collated on a six monthly basis and the results assessed against PME 


emissions standards and PME ambient air quality standards. Any exceedances of these standards will be re-


ported immediately to Saudi Aramco. 


A GHG inventory, in accordance with The Greenhouse Gas Protocol80, will be produced every year. In order to 


calculate GHG emissions, the following steps are detailed: 


 Identify GHG emissions source; 


 Select a GHG emissions calculation approach; 


 Collect activity data and choose emission factors; 


 Apply calculation tools: two specific calculation tools for the emission of GHG from a co-generation facility 


are provided within the Greenhouse Gas Protocole81; and 


 Roll-up GHG emissions data to corporate level. 


The implementation of a GHG inventory will allow building an effective strategy to manage and reduce GHG 


emissions. 


18.5.2 Noise & Vibration 


It is important to note that there are occupational noise standards that need to be maintained as part of the 


Health and Safety of the employees at the facility. It is therefore important that noise levels in working areas are 


limited to less than 85 dB(A) at 1m from any noise generating equipment. This should be regularly monitored to 


ensure compliance. 


18.5.3 Waste Management 


As part of the OEMP, all paperwork and records of hazardous waste management activities on-site will need to 


be maintained including records of off-site disposal to landfill as follows: 


 The operating company will maintain the following records and reports: 


 Keep one copy of each transport document it has generated pending receipt of the signed copy from the 


facility designated in the document. It shall also keep the signed copy for at least 5 years as of the date 


of receipt of the waste by that facility; 


                                                   


80 World Resources Institue and World Business Council for Sustainable Development, 2004. The Greenhouse Gas Protocol – A corporate Accounting and 


Reporting Standard Revised Edition, ISBN 1-56973-568-9, USA.  


81 The Greenhouse Gas Protocol, 2012. Al Tools. [Online]  Available at: www.ghgprotocol.org/calculation-tools/all-tools [Accessed 17 07 2013] 
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 Retain copies of the results of all tests and analysis performed on the hazardous waste as well as 


copies of all pertinent reports, correspondence and documents for at least five years from the last date 


of handling of such waste; 


 Submit to the PME an annual report on all hazardous waste generated during the year. Copies of such 


reports shall be retained for at least five years from the date of completion; and 


 Submit on demand to the PME or the agencies designated by it, all documents, records and reports 


related to the waste. 


 Hazardous Waste Transporters and Hazardous Waste Management Facilities are required have both a 


valid identification code and a work permit from the PME. The management at the ABQ facility should 


maintain an up to date list of local contractors who can satisfy their requirements for the responsible 


handling and disposal of hazardous waste. 


18.6 Decommissioning Plan 


A comprehensive plan for decommissioning the facility should be compiled at the end of its design life. All 


decommissioning and restoration activities must adhere to the requirements of appropriate governing 


authorities and will be in accordance with all applicable local and international regulation and guidance. The 


decommissioning and restoration process is likely to include: 


 The removal of above-ground structures;  


 The removal of below-ground structures (turbine foundations); 


 The restoration of topsoil; and 


 The implementation of a monitoring and remediation period.  


Successful decommissioning will only be complete when all buildings, equipment, materials, wastes or any 


other materials, which could result in environmental pollution, are removed from the site and recycled, 


recovered or disposed of. 
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19 Conclusions & Recommendations  


19.1 Key Conclusions 


19.1.1 Air Quality 


An assessment of the impact of the Project on local air quality during both construction and operation has been 


undertaken with regard to IFC Guidelines. Air dispersion modelling included two stacks cumulatively with 


existing Abqaiq sources. Due to a lack of PM monitored data in the Abqaiq area, background concentrations 


could not be considered. 


Releases that are anticipated during the construction phase creating dust nuisance, elevated PM10 levels and 


air degradation due to increased traffic have been evaluated to be of minor negative to negligible 
significance.  


During the operational phase of the co-generation plant, nitrogen oxides (NOx), carbon monoxide (CO), 


particulate matter (PM10 and PM2.5), and Sulphur Dioxide (SO2), are all well within the KSA ambient standards.  


The cumulative impact of the proposed co-generation plant and the existing sources within Abqaiq are in 


compliance with the PME ambient air quality standards for NO2 and CO. However, the NO2 for all sources, 


although within the relevant limits, equate to a moderate negative significance. 


Following implementation of mitigation and control measures recommended, it is predicted that construction 


and operational impacts arising as a result of waste generated by the Project will be reduced to minor 
negative - negligible significance. 


19.1.2 Noise & Vibration 


An assessment of the potential noise and vibration effects of the ABQ facility during both construction and 


operation has been undertaken. The noise and vibration assessment has determined that the potential for 


impacts during the construction is of minor negative significance and during the operational phase is of 


negligible significance and that these can be effectively controlled with the implementation of measures.  


The construction phase noise impacts have been predicted based upon noise data contained in BS5228. The 


results of the assessment are within the recommended limits and recommendations for the on-going monitoring 


of the noise levels associated with construction activity have been made. Mitigation measures will ensure that 


the construction impacts will represent a residual impact of negligible significance. 


The operational phase noise impacts have been predicted based upon noise data supplied for the intended 


equipment. The results of the assessment are within the recommended limits and recommendations for the on-
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going monitoring of the noise levels associated with operational activity have been made. Mitigation measures 


will ensure that the operation impacts will represent a residual impact of negligible significance.  


A cumulative assessment of noise impacts taking account of Saudi Aramco oil processing facility and the future 


Project has been made and it is considered that the cumulative noise impacts arising from the construction and 


operational phase of the Project will be negligible. 


19.1.3 Waste Management 


An assessment of waste management issues has been undertaken as part of the ESIA, which has identified 


the management and disposal of hazardous wastes as the key waste issue. 


Appropriate control measures for waste storage, handling and transport during the construction and operational 


phases have been provided following a consideration of likely waste streams that may be generated and waste 


management protocol and facilities in KSA. 


It is also recommended that a waste strategy is prepared to encourage the reduction of waste and recycling 


and ensuring a chain of consent system so that waste is appropriately transported and disposed of. Following 


the implementation of mitigation measures and the waste management strategy, it is considered that the 


Project would be able to limit pressures on the existing waste management infrastructure in the surrounding 


region and reduce the potential for contamination occurring by following good practices. 


Following implementation of mitigation and control measures recommended, it is predicted that construction 


and operational impacts arising as a result of waste generated by the Project will be reduced to minor 
negative - negligible significance during construction and to negligible significance during operation. 


19.1.4 Soils, Geology and Contamination 


A site survey undertaken in June 2013 did not identify any localised contamination. Therefore the potential risk 


of contamination at the site is considered to be low. 


The most important factor to ensure that contamination at the Project site is appropriately dealt with is the 


requirement for Saudi Aramco to provide site investigation data to determine the presence of soil and/or 


groundwater contamination at the site. This would be supplemented by additional investigations by the EPC 


Contractor prior to the commencement of construction works at the site. This will identify any existing 


contamination of soils and/or groundwater. If contamination is identified an appropriate strategy of remediation 


will be designed and implemented prior to the commencement of construction. 


In addition to the above, the risk of contamination events occurring during the construction phase can be 


reduced to minor negative levels through the introduction of appropriate control measures through a CEMP. 


The potential for cumulative effects to occur, as a result of the construction phase, is negligible.  


The risks of contamination during the operational phase can be controlled through appropriate design of, for 


example, storage tanks and storm water systems, and the implementation of an OEMP.   
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The adoption of safe and effective construction methodologies, together with good on-site working and storage 


practices and the implementation of suitable control measures and on-site training and emergency 


preparedness during operation will ensure that potential contamination will represent a residual impact of minor 
negative significance. 


19.1.5 Water Resources & Wastewater 


A key issue associated with water resources is the source of water for both construction and operation, which 


will be supplied by Saudi Aramco. It is understood that the majority, if not all, of this water will be supplied from 


groundwater abstraction. As Saudi Aramco is responsible for the supply of water to the Project it is not possible 


to determine the significance of impact, and it is assumed that Saudi Aramco will ensure the sustainability of 


such abstraction in the long term. It is also important that measures to reduce the requirements for water, both 


potable and non-potable, should be implemented. This has the potential to reduce the impacts upon water 


resources to negligible levels. 


Another identified issue is the management of waste waters during both construction and operation. The 


treatment and disposal of effluents is, in the main, also the responsibility of Saudi Aramco and it is assumed 


that sufficient capacity exists for appropriate treatment and disposal and/or reuse. During the operational phase 


however the ABQ operator will be required to dispose of oily water and chemical detergents off-site. This will be 


undertaken using PME licensed contractors and it is important that chain of custody documentation, including 


details of appropriate disposal at a licensed facility are collected from the contractor and maintained on-site.  


Furthermore, the management of stormwater will be important during both the construction and operational 


phases to prevent both localised flooding and the contamination of groundwater through contaminants 


mobilised by stormwater. Prior to construction, a review of geo-environmental investigations undertaken by 


Saudi Aramco will be undertaken and supplemented by further studies if required. If any contamination is 


identified an appropriate remediation strategy will be developed and implemented prior to the commencement 


of construction activities. Appropriate storm water management systems will be designed and implemented as 


part of both construction and operation, together with the implementation of Environmental Management Plans 


during both phases to control any impacts associated with stormwater appropriately.   


Adherence to appropriate management practices for waste water and storm water can mitigate the residual 


impacts to negligible levels. 


The residual operational impacts related to the Project site are considered to be of minor negative significance 


with the implementation of mitigation measures and are therefore considered acceptable. 


19.1.6 Terrestrial Ecology 


The status of the existing terrestrial ecology of the Project Site has been assessed as part of this ESIA and the 


potential impacts associated with the Project identified. In order to determine the existing baseline conditions 
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present on site, a desktop review of existing information was undertaken. To complete the results of the 


desktop review, a site survey has been undertaken by WSP. 


The Project site was found to be heavily disturbed with no natural habitat of ecological value remaining. The 


Project site is therefore considered to be of a very low ecological value.  


As the construction and operational impacts are considered to be negligible, no mitigation measures need to 


be implemented. Residual impacts for both phases are also considered to be negligible.  


19.1.7 Socio-Economic 


An assessment of the potential social effects of the Project has been undertaken. The assessment has 


confirmed that there will be no impacts to local communities in terms of noise, air quality or other impacts 


during the construction and operational phases. Therefore, it has not been necessary to undertake a 


programme of consultation with local communities. 


The key aspects highlighted relate to the health and safety and welfare of construction workers and the health 


and safety of operational staff. With the adoption of suitable control measures, including health and safety plans 


and in the case of construction workers measures to ensure their social wellbeing, it is predicted that the 


potential impacts will be reduced to acceptable levels. 


With the implementation of the proposed mitigation it is considered that health and safety risks for operational 


workers can be significantly reduced and therefore the residual impacts are predicted to be of minor negative 


to negligible significance. 


In terms of the nuisance to the Saudi Aramco Operational Staff, it is predicted that the residual effects 


associated with noise and dust during construction will remain of negligible significance and the residual 


effects associated with air quality during operation will be of minor negative significance.  


It is generally thought that the development of the ABQ facility will have a positive impact on the local economy, 


particularly in terms of local job creation. In addition, it will be the responsibility of the EPC contractor and 


Operating Company to develop comprehensive Environmental Management Plans specific to the construction 


and operational phases of the ABQ facility, respectively.  


Due to the provision of additional employment opportunities during both construction and operation, the 


proposed facility is expected to represent a positive employment option which may draw prospective residents 


back to the region.   


Key economic benefits that are thought likely to be derived from the proposed facility include:  


 The creation of temporary and permanent jobs during the construction and operational phases of the 


proposed development;  


 The potential for labour and procurement contracts to be let locally during the construction phase and the 


capital cost of the redevelopment; and, 
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 The potential for indirect increased local spending from the incoming workforce.  


19.1.8 Cultural, Heritage & Archaeology 


Given that the proposed site is located in an area allocated for industrial use, the site, although undeveloped, is 


heavily modified and there are no obvious surface artefacts or sites of potential cultural heritage significance. 


Furthermore, a desk-based assessment has determined that there are no known heritage sites within the local 


area. 


However, it is recommended that in accordance with IFC Performance Standard 8:  Cultural Heritage an 


‘archaeological watching brief’ is undertaken during the relevant stages of the development, such as during 


excavations and other site preparation works. 


Should any potential artefacts and/or resources be discovered at any time, now or in the future, it is beholden 


on all responsible parties to ensure that works are curtailed immediately and experts consulted. 


19.1.9 Landscape & Visual 


The proposed site of the facility is situated in an area of little visual amenity, and one which has already been 


degraded by the existence of the existing industrial facilities.  


As a result of the already impacted landscape and the low sensitivity of visual receptors the residual impacts 


resulting from both the construction and operation of the Project will be negligible. 


19.1.10 Traffic & Transport 


A review of potential traffic impacts has been made and best practice mitigation measures presented. With a 


relatively low increase in traffic due to the construction and operation of the Project, combined with the existing 


capacity of Highways 615 and 607, the residual impacts of traffic and transportation are considered to be of 


minor negative significance during construction and to be of negligible significance during operation. 


19.1.11 Environmental Management Plans 


In order to ensure the effective control of impacts during the construction phase of the Project, this ESIA 


includes a Framework Construction Environmental Management Plan. This identifies all control measures 


which will reduce the significance of impacts resulting from construction activities identified within the ESIA. 


It is recommended that the EPC contractor develops a Project Environmental Health & Safety Plan or 


Construction Environmental Management Plan which incorporates all the mitigation measures set out within 


this ESIA in relation to construction, which are presented in full in Chapter  17 – Framework Construction 
Environmental Management Plan. The measures will need to be adopted by both the EPC contractor and 


their sub-contractors. This will ensure that the actions identified within the ESIA will be integrated and 


implemented in full. 
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A Framework Environmental Management Plan has also been included within this ESIA which includes all 


mitigation measures which have been identified to reduce significant impacts during the operational phase of 


the Project. It is recommended that all mitigation measures set out in full in Chapter  18 – Framework 
Operational Environmental Management Plan are integrated into a full Operational Environmental 


Management Plan or Environmental Management System by the Operating Company. This will ensure a 


mechanism for the implementation of all mitigation actions identified within the ESIA to reduce the significance 


of impacts during the operational phase to acceptable levels. It is also recommended that this includes 


monitoring measures for air emissions and noise emissions and the generation and management of wastes as 


a minimum. 


19.2 Monitoring Requirements 


In order to ensure that the Project does not result in exceedences of national or international standards or 


guidance, the ESIA has developed a comprehensive framework for environmental management and monitoring 


plans, covering both construction and operation, which includes the following: 


 Continuous monitoring of NOx, CO, O2 and H2O shall be made from the stacks of each gas turbine. Any 


exceedences of limit values shall be alarmed. This would accurately determine pollutant concentrations in 


the emissions and provide an indication of any exceedences in emissions from the plant against PME and 


IFC air pollution standards; 


 Regular noise monitoring will be undertaken throughout the construction phase to assess compliance with 


relevant noise standards; 


 A full occupational noise survey will be undertaken in the interests of health and safety of site employees 


once the site becomes operational;  


 Monitoring and audit of solid waste stream production, transport and disposal to ensure compliance with 


relevant waste regulations; and 


 Sufficient testing in order to determine the presence of soil and/or groundwater contamination at the site.  


19.3 Concluding Statement 


ABQ will represent one of three proposed co-generation systems to be installed by Saudi Aramco, within the 


site boundary of existing Saudi Aramco facilities, as part of this Project. The other two sites, located at Saudi 


Aramco’s Hawiyah and Ras Tanura sites are the subject of separate ESIAs prepared by WSP.  


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity 


to supply Saudi Aramco for onsite oil and gas treatment facilities. The design of the plants would ensure 
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efficient production of these commodities at the lowest price possible. The plants would all be powered by feed 


water and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence 


the co-generation aspect will give an overall better use of the fuel. In the event of excess electricity being 


generated, this would be fed into the Saudi Electricity Company (SEC) grid system. 


ABQ will be a cogeneration plant with a steam and power capacity of 145 – 168 kg/s and 320 – 395 MW 


respectively. Enough space will be provided in the plant for the installation of two units including gas turbine 


(GT) and two heat recovery steam generators (HRSGs) along with necessary auxiliary equipment and services. 


The ABQ site is situated within the existing Saudi Aramco facility and is located in the Eastern Province of KSA 


approximately 60km south west of the city of Dammam. The Project site area is approximately 29,000 m2. 


The ABQ will need to be designed, constructed and operated in accordance with the environmental and social 


requirements of the PME. It is expected that private finance will be sought from Ex-Im. Therefore, the Project 


will also be required to meet the stringent requirements of the Equator Principle Financial Institutions (EPFIs) 


and the International Finance Corporation (IFC). 


This report is primarily concerned with the identification and assessment of the environmental and social 


impacts associated with ABQ. However, in addition, it also considers the cumulative impacts associated with 


Saudi Aramco facilities within the local area. 


The assessment of the potential impacts resulting from the construction and operational phases of this Project 


has identified that the Project will meet all KSA legal standards, Saudi Aramco Engineering Standards and the 


requirements of the IFC Performance Standards.  


Furthermore, any impacts can be further controlled through the implementation of appropriate management 


measures during both the construction and operational phases of the Project. 


 


 







 


 


 


Annex 1 – List of EA Preparers 


  







■ WSP Middle East 


PO Box 7497 


2502 Tower 1 


Boulevard Plaza 


Dubai, UAE                 


Tel: +971 4 350 5000 


Fax: +971 4 350 5001 


 


Name Responsibility Company Area of Expertise 


Simon Pickup Project Director WSP Middle East 
EIA/ ESIA/CEMP/Terrestrial 


Ecology 


Martin 


McLaughlin 
Project Manager WSP Middle East EIA/Contaminated Land 


Matthew 


Steadman Jones 


KSA Country 


Manager 
WSP Middle East EIA, Technical Support 


Anna Blackwell Specialist WSP Middle East EIA/Social 


Apolline Boudier Specialist WSP Middle East EIA 


Mark Scaife Specialist WSP Middle East Acoustics, Vibration & Noise 


Hassan Ktaech Specialist WSP Middle East Waste Management 


Exponent Air Modelling Exponent Air Quality 


 


■ Exponent, Inc. 


9 Strathmore Road 


Natick, MA 01760 


USA 







 


 


 


Annex 2 - References 


  







■ Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special 


Presentation at Water Conservation Workshop, Khobar, Saudi Arabia December 2006. 


■ Chaudhary, S.A. (ed.) (1999). Flora of the Kingdom of Saudi Arabia (vol. 1). Riyadh: Ministry of 


Agriculture and Water. 


■ CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: 


www.cia.gov/library/publications/the-world-factbook/geos/sa.html#top [Accessed 28 04 2013]. 


■ Exponent Atmospheric Sciences (June 2013). Air Dispersion Modelling for an Independent 


Power Project at the Abqaiq Facility. Saudi Arabia. 


■ FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. 


Request for proposals Part II Technical Specification, Stuttgart - Germany: s.n . 


■ FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. 


Request for proposals, Annex 10A Preliminary Soil Investigation Reports Abqaiq Gas Plant, 


RGME, 21st May 2012. 


■ FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. 


Request for proposals, Annex 10B Preliminary Soil Investigation Reports Hawiyah Gas Plant, 


RGME, 13th May 2012. 


■ IFC (2007) General EHS Guidelines: Community Health and Safety. 


■ IFC (2007): Environmental, Health and Safety (EHS) General Guidelines. 


■ IFC (2007): Environmental, Health and Safety Guidelines for Water and Sanitation. 


■ IFC (2008): Environmental, Health, and Safety Guidelines for Thermal Power Plants. 


■ IFC (2008): Environmental, Health, and Safety Guidelines for Thermal Power Plants. 


■ IFC (January 1st 2012) : Performance Standard 6, Biodiversity Conservation and Sustainable 


Management of living Natural Resources.  


■ Institution of Highways and Transportation (1994) Guidelines for Traffic Impact Assessment. 


London. IHT. 


■ International Finance Corporation - World Bank Group (2006). ‘International Finance 


Corporation’s Performance Standards on Social & Environmental Sustainability – Performance 


Standard 8: Cultural Heritage’. 


■ International Finance Corporation (April 2007). Environmental, Health and Safety Guidelines, 


General EHS. 


■ International Finance Corporation (December 2008). Environmental, Health and Safety 


Guidelines, Thermal Power Plants. 


■ International Finance Corporation. Guidelines: Environmental – Air Emissions and Ambient Air 


Quality. 







■ IPCC (2006). Guidelines for National Greenhouse Gas Inventories, Volume 2: Energy, Chapter 


2: Stationary Combustion. 


■ Mandaville, J.P. (1986): Plant Life in the Rub’al-Khali (the Empty Quarter), South-Central Arabia 


(Proceedings of the Royal Society of Edinburgh, 89B:147-157). 


■ Ministry of Agriculture and Water (1989): Waste Water Re-use Standards.  


■ Ministry of Communications: Department of Transport (1995) ‘Workzone Traffic Control 


Handbook’. 


■ Morris, P. & Therivel, R. (2001) ‘Methods of Environmental Impact Assessment’ 2nd. Ed. Spon 


Press. 


■ Presidency of Meteorology and Environment (2001/2006): General Environmental Regulations 


and Rules for Implementation in the Kingdom of Saudi Arabia.  


■ Protectedplanet.net, n.d  [Online] Available at: www.protectedplanet.net/ [Accessed 10 06 


2013]. 


■ Saudi Arabian Oil Co., 2012. Abqaiq. [Online] Available at: jobsataramco.eu/living-in-saudi-


arabia/communities/abqaiq [Accessed 06 05 2013]. 


■ Saudi Aramco (31st July 2012). Engineering Standard SAES-A-102 – Ambient Air Quality and 


Source Emissions Standards (Environmental Standards Committee). 


■ Saudi Aramco, 2013. Abqaiq. [Online] Available at: www.saudiaramco.com [Accessed 30 04 


2013].  


■ Saudi Aramco, Engineering Procedure – Project Environmental Impact Assessments – SAEP-


13, 29th July 2012.  


■ Saudi Aramco: Engineering Procedure – Disposal of Wastewater from Cleaning, Flushing and 


Dewatering Pipelines and Vessels – SAEP-327, 31st July 2012. 


■ Saudi Aramco: Engineering Standard – Wastewater Treatment, Reuse and Disposal – SAES-A-


104, 28th December 2011. 


■ Saudi Aramco: Engineering Standards – Solid Waste Landfill Requirements – SAES-S-007, 5th 


August 2012. 


■ Saudi Aramco: General Instruction Manual – Asbestos Hazard Management – GI 150.001, 29th 


July 2007. 


■ Saudi Aramco: General Instruction Manual – Implementing the Saudi Aramco Hazardous Waste 


Code (HWC) - GI 0430.001, 1st January 2010. 


■ Saudi Aramco: Supply Chain Management Manual – Customer Edition, Dangerous Goods – 


CU 22.03, 19th March 2013. 







■ Saudi Aramco: Supply Chain Management Manual – Disposal of Polychlorinated Biphenyl 


(PCB) – CU 22.06, 30th March 2009. 


■ Saudi Commission for Tourism & Antiquities, n.d. [Online] Available at: www.scta.gov.sa 


[Accessed 10 06 2013]. 


■ Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects 


Abqaiq, Hawiyah & Ras Tanura - Preliminary Technical Assessment report VP01163-E-MM-


RP-0002, Salford, U.K: Sinclair Knight Merz. 


■ The Landscape Institute and the Institute of Environmental Management and Assessment 


(2002) ‘Guidelines for Landscape & Visual Impact Assessment’. 2nd Ed. 


■ Thesiger, W (1959): Arabian Sands (Penguin Books, London, England). 


■ Thomas, J. (2010): Flora of Saudi Arabia, Department of Botany and Microbiology, College of 


Science, King Saud University [Online] Available at: www.plantdiversityofsaudiarabia.info 


[Accessed 20 05 2013]. 


■ United Nations Department of Economic and Social Affairs, June 2010. Resource Abundance - 


A curse or a Blessing?. 


■ United States Environmental Protection Agency (USEPA) (2004) Guidelines for Water Reuse. 


U.S. Agency for International Development. 


■ US EX-Im, n.d. General Bank Policies. Guidelines for Private Sector Category A Projects, Table 


1 – Environmental Guidelines [Online] Available at: www. 


exim.gov/generalbankpolicies/environment/guidelines-for-private-sector-category-a-projects.cfm 


[Accessed 16 06 2013]. 


■ US National Oceanic and Atmospheric Administration (1994. updated 2003). Guidelines and 


Principles for Social Impact Assessment (Impact Assessment (12) (Summer)) pp. 107-152).  


■ Vincent, P., 2008. Saudi Arabia: An Environmental Overview. Taylor & Francis ed. London: s.n. 


■ Wikimedia, 2013. Abqaiq. [Online] Available at: en.wikipedia.org/wiki/Abqaiq [Accessed 06 05 


2013]. 


■ World Wildlife Fund (WWF), n.d. Western Asia: Oman, Yemen, and Saudi Arabia [Online] 


Available at: www.worldwildlife.org [Accessed 20 05 2013]. 


■ WSP Environment and Energy (April 2013) Saudi Aramco Co-generation Plants – Hawiyah 


Preliminary Environmental Assessment and EIA Terms of Reference (Marubeni Corporation). 


■ Zohary, M. (1973): Geobotanical Foundation of the Middle East. (2 vols.) (Stuttgart, Germany: 


Gutav Fischer Verlag). 


 


 







 


 


 


Annex 3 - Exponent Report ‘Air Dispersion Modeling 


for an independent Power Project at the Abqaiq 


Facility, Saudi Arabia’ 







Atmospheric Sciences 


Draft Report: 
 
Air Dispersion Modeling 
for an Independent 
Power Project at the 
Abqaiq Facility, Saudi 
Arabia 
 
Exponent Project No.: 
1302718.002 
 







 


 


 


Draft Report: 
 
Air Dispersion Modeling for an 
Independent Power Project at the 
Abqaiq Facility, Saudi Arabia 
 
Exponent Project No.: 
1302718.002 
 
 
 
Prepared for 
 
Marubeni Europower Ltd 
River Plate House, 7-11 Finsbury Circus 
London EC2M 7AF 
 
 
 
Prepared by 
 
Exponent, Inc. 
9 Strathmore Road 
Natick, MA 01760 
USA 
 
 
 
 
June 2013 
 







 


i 
1302718.002-A0F0-0613-R020 
 


Contents 
Page 


List of Figures iii 


List of Tables v 


Acronyms and Abbreviations vi 


Limitations vii 


1 Executive Summary 1 


2 Introduction 3 


3 Sources and Emissions 7 


3.1 Independent Power Plant Emissions 7 


3.2 Existing Abqaiq Refinery Sources for Cumulative Assessment 7 


3.3 Building Downwash Analysis 8 


4 Meteorological Modeling 12 


4.1 MM5 12 


4.2 Meteorological Surface Stations 15 


4.3 Wind Roses 16 


4.4 CALMET 20 
4.4.1 CALMET Model Setup 20 
4.4.2 Terrain and Land Use 21 


5 CALPUFF Air Dispersion Modeling 25 


5.1 CALPUFF 25 


5.2 Modeling Options 25 


5.3 Ozone Data 29 


6 Modeling Results 30 


6.1 Impact Summary 30 


6.2 NO2 Impacts 33 


6.3 CO Impacts 38 


6.4 PM10, PM2.5 Impacts 43 







 


ii 
1302718.002-A0F0-0613-R020 
 


6.5 Conclusions 48 


7 References 49 
 
Appendix A.  Detailed Emissions Calculations – IPP Sources 
 
Appendix B.  Concentration Contour Plots for All Years and All Pollutants 
Modeled 
  







 


iii 
1302718.002-A0F0-0613-R020 
 


List of Figures 


Figure 2-1. Satellite picture of the Aramco cogeneration plant within the Abqaiq 
Refinery site and the CALPUFF domain boundary (Google Earth 
background). 5 


Figure 3-1 Abqaiq Refinery existing sources (red dots) plus the two stacks of the new 
IPP cogeneration facility on a Google Earth map image. 9 


Figure 4-1. MM5 nested domains. Domain 4 meteorological fields at 4-km resolution 
were used as input into CALMET. 13 


Figure 4-2 CALMET annual surface wind rose at the Abqaiq meteorological station for 
2011. 17 


Figure 4-3 Annual surface wind roses from observations data at the Abqaiq 
meteorological station from 2007 to 2010. 18 


Figure 4-4 CALMET wind roses at the Abqaiq station by time of the day for the year 
2011: Hours 01-06 (upper left), 07-12 (upper right), 13-18 (lower left), 19-24 
(lower right). 19 


Figure 5-1 Receptor locations: discrete receptors on the outer, intermediate, and inner 
grids have a spacing of 1 km, 500m, 250m, and 100m respectively. Distance 
between receptors on the plant fenceline is ~50m. The sources at the Abqaiq 
facility are indicated by red crosses. 28 


Figure 6-1 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for the worst year modeled 
– Cogeneration plant alone. 34 


Figure 6-2 Annual average of NO2 concentrations (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 35 


Figure 6-3 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for the worst year modeled 
– Cumulative run (ambient background not included). 36 


Figure 6-4 Annual average of NO2 concentrations (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 37 


Figure 6-5 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 39 


Figure 6-6 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 40 


Figure 6-7 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 41 


Figure 6-8 1 (H1H) 8-hour CO concentration (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 42 







 


iv 
1302718.002-A0F0-0613-R020 
 


Figure 6-9 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for the worst year 
modeled – Cogeneration plant alone. 44 


Figure 6-10 Annual average of PM10 concentrations (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 45 


Figure 6-11 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for the worst year 
modeled – Cumulative run (ambient background not included). 46 


Figure 6-12 Annual average of PM10 concentrations (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 47 







 


v 
1302718.002-A0F0-0613-R020 
 


List of Tables 


Page 


Table 1-1 Cumulative summary results (IPP sources, existing Abqaiq sources and 
monitoring background) 2 


Table 2-1 PME ambient air quality standards 6 


Table 3-1 Characteristics and emissions of the new two co-generation sources at 
Abqaiq Refinery 11 


Table 4-1 Meteorological surface stations observations datasets 16 


Table 5-1 NO2 to NOx ratios as a function of NOx Concentration 27 


Table 6-1 Concentration results for the Abqaiq IPP cogeneration sources alone for the 
five years modeled (2007 to 2011).  HnH stands for highest nth highest 
concentration over the year. 31 


Table 6-2 Cumulative results of the IPP cogeneration facility, existing Abqaiq 
background sources plus ambient background concentrations for the five 
years modeled (2007 to 2011).   HnH stands for highest nth highest 
concentration over the year. 32 







 


vi 
1302718.002-A0F0-0613-R020 
 


 Acronyms and Abbreviations 


ABQ   Saudi Aramco Abqaiq Oil and Gas facility 
AMMNET  Saudi Aramco Air Quality Monitoring and Meteorology Network 
AVHRR  Advanced Very High Resolution Radiometer 
CO    Carbon monoxide 
DEM    Digital Elevation Model 
EIA   Environmental Impact Assessment 
FNL   Final analysis 
FDDA   Four dimensional data assimilation 
GSHHS  Global Self-consistent, Hierarchical, High-resolution Geography Database 
IPP   Independent Power Project 
ISHWO  Integrated Surface Hourly Weather Observations 
km    Kilometer 
msl    Mean sea level 
MM5   Mesoscale Model Fifth-Generation 
ug/m3   Micrograms per meter cubic 
NCAR   National Center for Atmospheric Research 
NCEP   National Centers for Environmental Prediction 
NOAA   National Oceanic and Atmospheric Administration  
NO2    Nitrogen dioxide 
NOx   Nitrogen oxides 
O3    Ozone 
PM10    Particulate matter less than 10 microns in diameter 
PM2.5    Particulate matter less than 2.5 microns in diameter 
ppm   Parts per million 
PBL   Planetary boundary layer 
PME   Presidency of Meteorology and Environment 
RC-J   Royal Commission for Jubail 
SO2    Sulfur dioxide 
SAES   Saudi Aramco Engineering Standard 
SAEP   Saudi Aramco Engineering Procedure 
SRTM3  Shuttle Radar Topography Mission, 3 arcsec dataset 
SRU   Sulfur Recovery System 
SST   Sea surface temperature 
USGS    U.S. Geological Survey 
UTM    Universal Transverse Mercator 
U.S. EPA  United States Environmental Protection Agency 
  







 


vii 
1302718.002-A0F0-0613-R020 
 


Limitations 


This report summarizes work performed to-date and presents the findings resulting from that 


work.  The modeling was performed for a proposed Independent Power Project (IPP) to be built 


at the Saudi Aramco Abqaiq oil and gas plant (ABQ).  Source and emissions information for the 


IPP was provided by Marubeni Europower Ltd.  Air quality modeling of two stacks associated 


with the IPP was conducted for the pollutants NO2, CO, PM2.5 and PM10 based on the data 


provided.  Emissions and source characteristics from existing sources at the ABQ site were 


available from other air quality modeling studies.   These existing sources were modeled as part 


of a cumulative impact assessment.  The studies on which the existing ABQ source information 


was derived are believed to be accurate at the time of the studies, but the data may not reflect all 


existing or planned future sources at the facility or modifications at the facility since the time of 


the studies.  The emissions data for the existing ABQ sources will be provided to Saudi Aramco 


for review and approval upon request. 


 


Onsite ambient monitoring data were used to determine ambient background concentrations to 


reflect the impact of distant sources or other sources not explicitly modeled.  The most recent 


ambient monitoring data for a three year period (2009-2011) were used to estimate NO2 and CO 


background concentrations.  There is no nearby monitoring data available for PM10 and PM2.5, 


and therefore consideration of background concentrations was precluded in the cumulative 


analysis for these two pollutants. 


 


The findings presented herein are made to a reasonable degree of scientific certainty and based 


on the provided source specifications.  Exponent reserves the right to supplement this report and 


to expand or modify opinions based on review of additional material as it becomes available 


through any additional work or review of additional work performed by others. 
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1 Executive Summary 


Exponent has conducted an air quality modeling study to evaluate the impact of a new 


Independent Power Project (IPP) to be built at the Abqaiq oil and gas facility (ABQ).  The IPP 


will be a greenfield gas-fired power plant producing 320 MW and 1.2 million pounds steam per 


hour.  The new cogeneration plant will be located inside the Abqaiq facility located 


approximately 45 km west of the Arabian Gulf coast in Saudi Arabia. 


The modeling analysis evaluated air quality impacts due to emissions of nitrogen oxides (NOx), 


carbon monoxide (CO) and particulate matter (PM10 and PM2.5).  The IPP sources modeled were 


two proposed new stacks treated as point sources.  A cumulative air quality assessment has also 


been conducted of the area which includes modeling of existing ABQ sources and an assessment 


of ambient background concentrations for assessment of compliance with Saudi Arabian ambient 


air quality standards. 


The meteorological modeling approach consisted of simulating the meteorological conditions 


over the region for five years (2007 to 2011) with the NCAR/Penn State Fifth-Generation 


Mesoscale Model (MM5) at 4 km resolution and the CALMET diagnostic meteorological model 


to produce fine-scale three-dimensional (3-D) meteorological fields at 1 km resolution.  


Consistent with Saudi Aramco Engineering Procedures (SAEP-340), Ambient Air Quality and 


Source Emissions Standards, the dispersion model used in the analysis was the U.S. EPA-


approved CALPUFF dispersion model. 


The air quality modeling analysis has been conducted for the IPP at Abqaiq site making use of 


five years of meteorological data, emissions from the proposed IPP facility and existing 


background Abqaiq emissions.  The modeling analysis was conducted for NO2, CO, PM10 and 


PM2.5, and the predicted concentrations were compared with the Presidency of Meteorology and 


Environment (PME) ambient air quality standards.  Background concentrations of NO2 and CO 


based on monitoring data collected onsite were considered in the cumulative analyses.  The 


cumulative results are summarized in Table 1-1.  
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The proposed IPP cogeneration plant is in compliance with the PME ambient air quality 


standards for NO2 and CO including the impacts from existing ABQ background sources and 


monitoring background concentrations.   For PM10, the peak predicted impacts from the IPP 


plant and existing ABQ sources are a small fraction of the standards (less than 1%) and for PM2.5 


the predicted impacts are less 10% of the standards.  Due to a lack of PM monitored data in the 


Abqaiq area, background concentrations could not be considered. 


 


Table 1-1 Cumulative summary results (IPP sources, existing Abqaiq sources and 
monitoring background) 


Species 
Time 


Period 


Ambient 
Standard 
(µg/m3) 


Rank 


 


Worst Case Year 
(IPP + ABQ 
sources) 


Monitoring 
Background 


Worst Case Year  
IPP + ABQ + 
Background 


NO2 (µg/m3) 
1hr 6601 H3H1 140.1 118.2 258.3 


Annual 100 N/A 12.46 22.5 34.96 


CO (µg/m3) 
1hr 40,000 H1H 169.6 1866.7 2036.3 


8hr 10,000 H1H 21.7 1268.2 1289.9 


PM10 (µg/m3) 
24hr 3402 H1H2 3.01 N/A N/A 


Annual 80 N/A 0.46 N/A N/A 


PM2.5 (µg/m3) 
24hr 352 H1H2 3.01 N/A N/A 


Annual 15 N/A 0.46 N/A N/A 


1 The PME 1-hour NO2 standard allows two exceedances of the 660 µg/m3 threshold per 30-day period.  The third highest (H3H) 


predicted ranked concentration over the entire year is presented above as a conservative estimate of compliance. 


2
 Although the PME 24-hour PM10 and PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the 


overall highest predicted values (H1H) are presented above for conservatism.  However, the predicted PM concentrations do not 


include a monitored background contribution due a lack of suitable PM monitoring data.  The PME standards exclude days when 


abnormal natural dust causes the 24-hour concentrations to exceed 340 µg/m3 and 35 µg/m3 for PM10 and PM2.5, respectively in 


evaluating whether there is a violation of the PM standards. 
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2 Introduction 


Exponent has been retained by Marubeni Europower Ltd. to conduct an air quality modeling 


study to evaluate the impact of a new Independent Power Project (IPP) to be built at the Saudi 


Aramco Abqaiq facility.  The IPP will be a greenfield gas-fired power plant producing 320 MW 


and 1.2 million pounds steam per hour.  The new cogeneration plant will be located inside the 


Abqaiq facility approximately 50 km due west of the Arabian Gulf coast, 92 km to the southwest 


of the Ras Tanura refinery and some 118 km south southwest of Jubail, in Saudi Arabia.  Figure 


2-1 shows a satellite picture of the surrounding area. 


The purpose of the modeling analysis was to assess the changes in air quality impacts due to 


emissions of nitrogen oxides (NOx), carbon monoxide (CO) and particulate matter (PM10, PM2.5) 


from the IPP and to determine compliance with Saudi Arabian ambient air quality standards.  


The IPP sources include two stacks modeled as point sources.  A cumulative air quality 


assessment has also been conducted of the area which includes modeling of existing ABQ 


sources and an assessment of ambient background concentrations for assessment of compliance 


with the relevant air quality standards. 


The meteorological modeling approach consisted of simulating the meteorological conditions 


over the region for five years (2007 to 2011) with the NCAR/Penn State Fifth-Generation 


Mesoscale Model (MM5) (Grell et al., 1995; Dudhia et al, 2000) at 4 km resolution and the 


CALMET diagnostic meteorological model (Scire et al., 2000a) to produce fine-scale three-


dimensional (3-D) meteorological fields at 1 km resolution.  The CALMET meteorological fields 


then drove the dispersion model CALPUFF (Scire et al., 2000b), which produced hourly ground-


level concentrations of NO2, CO, PM10, and PM2.5.  Source emissions have been developed in 


consultation with Marubeni Europower Ltd. and represent our best understanding of emissions 


that will be achieved. 


NO2, CO, PM2.5 and PM10 concentrations resulting from the cumulative impact modeling of the 


other sources with the Abqaiq Refinery site were added to the concentrations resulting from the 


new IPP cogeneration plant.  Background concentrations representing the impact from distant 
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sources and other sources not explicitly modeled were added to the modeled impacts to obtain 


estimate of total ambient concentrations impacts for comparison with the ambient air quality 


standards set by the Saudi Arabian Presidency of Meteorology and the Environment (PME).  


Those standards are summarized in Table 2-1. 
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Figure 2-1. Satellite picture of the Aramco cogeneration plant within the Abqaiq Refinery site 
and the CALPUFF domain boundary (Google Earth background). 
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Table 2-1 PME ambient air quality standards1 


POLLUTANT 
TIME 


PERIOD(a) 


PME AMBIENT AIR QUALITY LIMITS 


MAX. CONC. 


µg/m3 (ppm)(b) 


ALLOWABLE 


EXCEEDANCES(c) 


Nitrogen Dioxide (NO2) 
1 hour 


1 year 


660 (0.35) 


100 (0.05) 


2 per 30 days 


none 


Carbon Monoxyde (CO) 
1 hour 


8 hours 


40,000 (32) 


10,000 (8.1) 


none 


none 


Inhalable Particulate 
Matter PM10 (d-e) 


24 hours 


1 year 


340 


80 


24 per year(d) 


none 


Inhalable Particulate 
Matter PM2.5 (e-f) 


24 hours 


1 year 


35 


15 


24 per year(f) 


none 


(a) Readings are averaged over the period indicated. 
(b) Maximum ground-level concentration (GLC) value corrected to STP (standard temperature and pressure 


conditions of   25 °C (298 °K) and 760 mm Hg). 


(c) Indicates the number of times a GLC may be in excess of the GLC limit value without registering as a 
violation of the standard.  Allowable exceedances are counted over a calendar month or year as appropriate 
using the Gregorian calendar. 


(d) The average 90th percentile 24 hour concentration must not exceed 340 µg/m3 


(e) Exceedances of this pollutant as a result of natural causes such as sand storms are not considered violations of 
the standard 


(f) The average 90th percentile 24 hour concentration must not exceed 35 µg/m3  


                                                 


1 Ambient Air Quality Standard (PME, 2012), effective as 01/05/1433H (24/03/2012G). 
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3 Sources and Emissions 


3.1 Independent Power Plant Emissions 


The IPP will be fueled by natural gas.  Emissions will be vented through two 30-meter stacks.  


Pollutants emitted include NOx, CO and particulate matter (PM).  Client-provided emissions for 


PM10 were conservatively assumed to be all in the form of PM2.5 for modeling purposes.  The 


emissions of SO2 are virtually zero, so SO2 was not modeled in this study.  Figure 3-1 shows the 


planned locations of the two stacks.   Figure 3-2 shows the plot plan of the two new cogeneration 


units. 


Characteristics of the two sources and their emissions are provided in Table 3-1.  Information to 


compile the characteristics of the stacks were gathered from “Attachment 12 – PLOT PLAN 


(ABQ).pdf” for the location, from “Air Quality SECL Reply to Aramco 3 cogen Request for 


Information (dated 03 April 2013).docx” for Stack height and diameter.  The exhaust 


temperature was calculated based on heat flow diagrams “Attachment – Heat Flow Diagram 


ABQ).pdf”.  The exit velocity was provided in an email received May 29, 2013.  SO2 emission 


rates are assumed to be zero, NOx and CO emission rates are based on F-factor calculated per 


EPA Method 19 (ppmvd and 0% were provided in the document: “Attachment – SECL 


Emissions Data Sheet (dated 27 May 2013).xlsx”.  PM10 and PM2.5 emission rates are calculated 


based on Fuel Firing Rate using the total PM emission factor from AP-42 Table 3.1-2a (dated 


04/2000).  Details of the emissions calculation are provided in Appendix A. 


3.2 Existing Abqaiq Refinery Sources for Cumulative Assessment 


Existing Abqaiq Refinery sources were gathered from existing air quality modeling assessments 


conducted in 2003 and 2005.  The source characteristics and emissions will be provided to Saudi 


Aramco for review and approval upon request.   
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3.3 Building Downwash Analysis 


Short stacks that are relatively close to buildings or other structures may be affected by building 


downwash effects.  The buildings affect the air flow and increase atmospheric turbulence in the 


vicinity of the structures.  This may affect dispersion and plume rise of emissions emitted near 


the buildings. 


The building downwash analysis was produced using the U.S. Environmental Protection 


Agency’s Building Profile Input Program (BPIPPRM, version 04274).  The program 


incorporates Good Engineering Practice (GEP) guidance and building downwash guidance to 


produce the building heights and projected building widths that affect the dispersion of pollutants 


from the source in question.  For stacks less than GEP height near a building, the building’s 


wake has a direct effect on the dispersion of a pollutant. 


For every wind direction, this area of influence extends five times L (5L) directly downwind 


from the trailing edge of the structure, where L is the lesser of the building’s height or direction 


specific projected building width.  The area of influence extends 0.5L in the crosswind direction 


and 2L in the upwind direction.  A building’s wake effect height is determined by adding 1.5L to 


the building’s height.  The building with the largest wake effect height, whose area of influence 


encompasses a stack, is the dominant influential building for that stack.  Wakes from two 


structures that are closer than the greater of either structure’s L are considered “sufficiently 


close” to one another that their wakes effectively act as one.  If the projected widths of the 


structures do not overlap, then the structures are combined and the gap between the two 


structures is treated as if the gap had been filled with a structure equal in height to the lower 


structure. 


A complete building downwash analysis was conducted to develop wind-direction-specific 


effective building dimensions for use in the modeling analysis. 
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Figure 3-1 Abqaiq Refinery existing sources (red dots) plus the two stacks of the new IPP 
cogeneration facility on a Google Earth map image. 
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Figure 3-2 Abqaiq IPP cogeneration project plot plan.  
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Table 3-1 Characteristics and emissions of the new two co-generation sources at Abqaiq Refinery 


  
Description 


 
UTME-39 
WGS-84 


 
UTMN-39 
WGS-84 


 
Base 
Elev 


 
Stack 
Height 


 
Stack 


Diameter 


 
Exhaust 
Velocity 


 
Exhaust 


Temp 
 


 
PM10 


 
PM2.5 


 
NOx 


 
CO 


  km km m m m m/s K g/s g/s g/s g/s 


ABQ-
1 


New Co-gen 
stack 368.641 2869.172 95.0 30.00 5.50 17.9 458.04 1.432 1.432 19.980 4.379 


ABQ-
2 


New Co-gen 
stack 368.654 2869.134 95.0 30.00 5.50 17.9 458.04 1.432 1.432 19.980 4.379 
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4 Meteorological Modeling 


The approach in this study was to use a numerical weather model combined with meteorological 


observation data from the Saudi Aramco Air Quality and Meteorological Monitoring Network 


(AMMNET), nearby aviation stations and Royal Commission stations as input into the 


CALMET diagnostic meteorological model to provide meteorological input to the air dispersion 


modeling.  The numerical weather prediction model used was MM5.  Its implementation for the 


modeled area is described in Section 4.1.  The meteorological observations data are described in 


Section 4.2 and CALMET model in Section 4.3. 


4.1 MM5 


The NCAR/Penn State Fifth Generation Mesoscale Model Version 3, known as MM5 (Dudhia et 


al., 2000), was run for five years (2007 to 2011) over a set of nested domains of increasing 


spatial resolution 36 km, 12 km and 4 km.  Domain 3 at 4-km resolution provided high-density 


three-dimensional meteorological data for input into the CALMET model.  Figure 4-1 displays 


Domain 2 at 12-km resolution and Domain 3 at 4-km resolution. 


Terrain elevations and land-use categories needed by the MM5 model were taken from USGS 


data sets archived at NCAR.  For the coarse domain, 5-minute (9-km resolution) global terrain 


and land use data sets were used; 2-minute (4-km resolution) data were used for other domains.  


The land surface properties of desert in MM5 were mainly deduced from the desert areas in the 


southwestern United States.  The roughness length of 10 cm is too large for the barren areas in 


the vicinity of Abqaiq.  Warner and Sheu (2000) found that the better value is 1 cm for vegetated 


desert and 0.5 cm for desert areas without vegetation.  These values were used in the application. 


The MM5 model was run in the non-hydrostatic mode using the upper radiative boundary 


condition.  The Dudhia simple ice explicit moisture scheme (Dudhia, 1989) was used in the 


simulation.  Compared with the Goddard moisture scheme or the mixing phase moisture scheme, 


this scheme is computationally efficient and can still produce wind and precipitation fields 


without obvious differences.  The Grell cumulus parameterization scheme (Grell et. al., 1994) 
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was used to account for subgrid scale moist convection.  The MRF boundary scheme (Hong and 


Pan, 1996) was used for planetary boundary layer (PBL) parameterization.  This scheme was 


implemented in the NCEP MRF model.  It is efficient and suitable for high-resolution PBL.  This 


scheme can also output the wind at 10m and the relative humidity and temperature at 2m.  These 


variables are used in CALMET.    


The cloud-radiation scheme from Dudhia (1989) was used for atmospheric heating and cooling.  


This scheme calculates the upward and downward flux of longwave radiation and the downward 


flux of shortwave radiation.  It can account for radiative fluxes between clouds and clear air. 


 


Figure 4-1. MM5 nested domains. Domain 4 meteorological fields at 4-km resolution were 
used as input into CALMET. 
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Multiple-layer soil temperatures were computed using the NOAH land surface model (National 


Centers for Environmental Prediction, Oregon State University, Air Force, and Hydrologic 


Research Laboratory).  Additional geographical data, such as soil types, vegetation fraction, and 


annual deep soil temperatures were needed for the land surface model; and these data were 


obtained from NCAR.  Vertically resolved soil temperature profiles allow rapid response to 


surface temperature changes. 


One-way nesting was used in the MM5 simulation.  This manner of nesting enables the addition 


of new domains later without re-running all higher domains.  For MM5 applications used for 


historical simulations, analyses data is used as boundary and initial conditions for the entire 


simulation period.  This nesting can reduce the drift of modeled features from their analytical 


states in coarse domains. 


MM5 was initialized using the 1o x 1o Final Analysis (FNL) data from NCEP at NCAR, which is 


an improvement on the NCEP 2.5-degree by 2.5-degree data set.  The FNL data were archived at 


NCAR with temporal resolution of six hours at 26 standard pressure levels:  surface, 1000, 975, 


950, 925, 900, 850, 800, 750, 700, 650, 600, 550, 500, 450, 400, 350, 300, 250, 200, 150, 100, 


70, 50, 30, 20, and 10 hPa.  The data include two-dimensional variables of snow cover, sea 


surface temperature (SST), sea level pressure, and three-dimensional variables of temperature, 


geopotential height, U and V components, and relative humidity. 


The spatial resolution of SST is 1o x 1o in the FNL data, which is reasonable for open oceans but 


too coarse for the Red Sea and the Arabian Gulf.  Therefore a better SST data set, the daily 4 km 


AVHHR Pathfinder V5 SST, was used in simulation.  NOAA/NASA AVHRR Oceans 


Pathfinder sea surface temperature data were derived from the 5-channel Advanced Very High 


Resolution Radiometers (AVHRR) on board the NOAA -7, -9, -11, -14, -16 and -17 polar 


orbiting satellites.  Daily ascending pass (daytime) and descending pass (nighttime) were 


combined to form daily SSTs.  If no observation could be found at a grid point, the nearest 


observation within a time window of 3-days was used to replace the missing value.  If no 


observation could be found in the window, the weekly SST from the same data set, and then the 


SST from a neighboring grid within one-grid range, was used as a replacement.  The SST from 


FNL data set was the final replacement for any remaining missing values in the AVHHR SSTs. 
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MM5 was run in two-day periods with an additional six hours for spin-up time.  The initial FNL 


data are model output and therefore already are in a dynamically consistent state.  The spin-up 


time of six hours is enough to let the MM5 reach a dynamical balance within its domains.  Four 


dimensional data assimilation (FDDA) analysis was applied to Domain 1 to impose a constraint 


on time-integrations in MM5.  FDDA analysis nudges the MM5 simulation to the FNL analysis 


at every step of time-integration.  The purpose of the two-day simulation length was to reduce 


the divergence between forecasts and analyses. 


4.2 Meteorological Surface Stations 


Meteorological data collected at offsite monitoring stations were used in the development of 


meteorological surface observation files (SURF.DAT) for use in CALMET modeling.  A total of 


eleven (11) surface stations were used in CALMET modeling, as shown in Table 4-1. 


Six AMMNET stations, two Royal Commission stations and three nearby aviation station data 


were used in the modeling.  The aviation sites include Dammam, Dhahran and KFIA 


meteorological datasets, obtained from the ISHWO datasets. 
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Table 4-1 Meteorological surface stations observations datasets 


 


4.3 Wind Roses 


Figure 4-2 shows the annual meteorological observation station surface wind rose for 2011 at the 


AMMNET Abqaiq site, the closest to the new cogeneration project.  Figure 4-3 shows the annual 


wind roses from 2007 to 2010 at the same meteorological station.  There is very little inter-


annual variation, with strong and consistent WNW and NNW winds throughout the year. This 


persistent NNW and WNW wind continues throughout the diurnal cycle (Figure 4-4) which 


shows the 2011 wind roses for four periods throughout the day (Hours 01-06, 07-12, 13-18, 19-


24). 


  


  ID Period of Record UTM* (E), datum 
WGS-84 km 


UTM* (N), datum 
WGS-84 km Zone* 


AMMNET 


Berri Conv. 1401 2007-2011 365.197 2979.406 39 


Abqaiq 14000 2007-2011 368.311 2866.152 39 


Rahimah Conv. 1403 2007-2011 407.714 2954.806 39 


Ras Tanura ORS 9901 2007-2011 413.898 2949.900 39 


Ju’aymah ORS 9902 2007-2011 401.128 2960.701 39 


Berri ORS 9903 2007-2011 360.594 2984.688 39 


Royal Commission 


Site 1 9991 2007-2011 354.59412 2991.4578 39 


Site 2 9992 2007-2011 361.2712 2995.4360 39 


ISHWO – Aviation Sites 


Dammam 404150 2007-2011 380.345 2924.195 39 


Dhahran 404160 2007-2011 416.823        2905.521 39 


KFIA 404170 2007-2011 382.058 2926.062 39 
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Figure 4-2 CALMET annual surface wind rose at the Abqaiq meteorological station for 2011. 
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Abqaiq Station 2007 
 
 


 
 


Abqaiq Station 2008 


 
 
 


Abqaiq Station 2009 
 


 
 
 


Abqaiq Station 2010 


 
Figure 4-3 Annual surface wind roses from observations data at the Abqaiq meteorological 


station from 2007 to 2010. 
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01h-06h Abqaiq 2011 


 


07h-12h Abqaiq 2011 


 


13h-18h Abqaiq 2011 


 


19h-23h Abqaiq 2011 


  
Figure 4-4 CALMET wind roses at the Abqaiq station by time of the day for the year 2011: 


Hours 01-06 (upper left), 07-12 (upper right), 13-18 (lower left), 19-24 (lower 
right).  
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4.4 CALMET 


4.4.1 CALMET Model Setup 


CALMET is a diagnostic meteorological model that produces 3-D wind fields based on 


parameterized treatments of terrain effects such as slope flows, terrain blocking effects, and 


kinematic effects.  It uses available sources of meteorological and geophysical information to 


produce a spatially varying wind field that is consistent with the local terrain and land use 


features, as well as atmospheric stability conditions and mixing height values necessary for the 


dispersion modeling. 


The CALMET-CALPUFF model domain extends about 50 km beyond the Abqaiq industrial area 


in all directions and covers a 101 km by 101 km area.  


The CALMET domain is centered over the new cogeneration sources at the Abqaiq Refinery and 


consists of 101 x 101 grid cells with a UTM map projection (UTM zone 39) and Datum WGS-


84.  The horizontal grid spacing is 1 km.  The lower left corner of the domain is located at UTM 


coordinates 318.0 km East, 2818.1 km North.  In the vertical, a stretched grid with fine 


resolution in the lower layers to resolve the mixed layer and somewhat coarser resolution aloft is 


used.  Eleven vertical levels are centered at 10, 30, 60, 120, 240, 480, 820, 1250, 1850 and 2600 


meters above the ground.  The cell face heights corresponding to these grid points are 0, 20, 40, 


80, 160, 320, 640, 1000, 1500, 2200, 3000 meters. 


CALMET was run in hybrid mode, with 4 km MM5 data providing the initial guess fields for 


winds, temperature, cloud cover, moisture variables, and sea surface temperature and with 


meteorological surface observations merged with MM5 as objective analysis for the wind field. 


Mixing heights and micrometeorological variables, important for dispersion, were computed by 


CALMET.  Convective boundary layers were allowed to develop both inland and offshore, and 


were parameterized with the Maul-Carson approach (IMIXH=1).  Fine resolution terrain effects 


(slope flow and blocking) were parameterized in CALMET, with a terrain radius of influence 


(TERRAD) of 15 km. 
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4.4.2 Terrain and Land Use 


The meteorological models require information about the local topography and land use for the 


computation of terrain-driver effects, coastal circulation, and micrometeorological variables 


(such as albedo, mixing height, dispersion coefficient, etc.)  


An elevation dataset at the modeling grid resolution of 1 km was created based on the USGS 


SRTM3 data at 90m resolution.  Land use information from the USGS Global Land Use dataset 


was also processed at 1 km resolution.  Figure 4-5 displays a relief topography map at 0.25 km 


resolution over the CALMET-CALPUFF modeling domain and Figure 4-6 shows the dominant 


land use over the area and the elevation contours.  Figure 4-7 shows the MM5 4km grid points 


that were used in the modeling. 
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Figure 4-5 Topography map of the modeling domain at 0.25 km resolution.  The Abqaiq 
refinery boundary is highlighted in red. 
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Figure 4-6 Dominant land use category over the modeling domain at 1 km resolution.  
Brown indicates barren land (desert), green indicates vegetation (range) and, 
yellow indicates urban and residential areas.  Terrain elevation contours are 
overlaid every 1 km (of elevation). 
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Figure 4-7 MM5 4-km grid points used in the modeling are marked with blue dots. The 
Abqaiq facility site is shown in red.  
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5 CALPUFF Air Dispersion Modeling 


5.1 CALPUFF 


CALPUFF is a non-steady-state puff dispersion model recognized as a regulatory Guideline 


Model by the U.S. Environmental Protection Agency (U.S. EPA).  It accounts for spatial changes 


in the meteorological fields, variability in surface conditions (elevation, surface roughness, 


vegetation type, etc.), and terrain influences on plume interaction with the surface.  It can also 


take into account chemical transformation, wet removal due to precipitation, and dry deposition, 


although wet deposition is not considered in this study to the low precipitation in Saudi Arabia. 


CALPUFF is recommended by Saudi Aramco Engineering Procedure (SAES-340), Air 


Dispersion Modeling and Emission Inventory.  CALPUFF is recommended for near-field 


situations involving complex flows, such as spatial changes in meteorological fields due to 


factors such as the presence of complex terrain or coastal situations affected by the influence of 


water bodies, urbanization, plume fumigation (coastal fumigation or inversion break-up 


conditions), light wind speed or calm wind impacts, or other factors for which a steady-state 


straight-line modeling approach is not appropriate (U.S. Federal Register, April 15, 2003). 


CALPUFF is recommended for regulatory Class I impact assessments in the United States by the 


Federal Land Managers Workgroup (FLAG, 2010) and the Interagency Workgroup on Air 


Quality Modeling (IWAQM, 1998).  CALPUFF is also recommended by many different 


regulatory agencies throughout the world.   


5.2 Modeling Options 


CALPUFF modeling was performed using five years of CALMET data.  The CALPUFF 


computational grid used is the same as the CALMET computational grid.  


The following species were modeled: NO2, CO, PM10 and PM2.5.  Owing to the lack of size 


speciation information, PM2.5 was not modeled explicitly but the PM10 concentrations were 


compared with the PM2.5 standards.  This is a conservative approach as PM2.5 is only a fraction of 


PM10.  The air quality standards specify limits based on the concentrations of NO2, whereas 
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emissions modeled in CALPUFF are based on the concentrations of NOx.  Post-processing the 


CALPUFF using the CALPOST program allows for conversion of NOx to NO2.  Conversion 


rates are based on the Ambient Ratio Method (ARM) which uses empirically-derived NO2/NOx 


data.  Data tables of NO2/NOx ratios have been developed based on a collection of representative 


monitoring data including more than 3 million data points in the USA, Europe and Saudi Arabia 


(Scire and Borissova, 2011).  The NO2/NOx ratios used in this project are summarized in Table 


5-1.  The short-term ratios are applied to the 1-hour NOx concentrations to predict the 1-hour 


NO2 values and the long term ratios are applied to the annual NOx concentrations. 


CALPUFF was run for each source individually which allows for detailed source apportionment 


computation as well as potential post-processing adjustment of the emission rates if required. 


Chemistry and dry deposition options were selected.  MESOPUFF-II chemical scheme allows 


for SO2 and NOx transformation to SO4 and NO3, HNO3 respectively. 


The CALPUFF simulations were conducted using the following model options: 


- Gaussian near-field distribution; 


- Transitional plume rise; 


- Stack tip downwash; 


- Turbulence-based dispersion coefficients (MDISP=2); 


- Transition of σy to time-dependent (Heffter) growth rate; 


- Partial plume path adjustment for terrain (MCTADJ=3) 


- Chemistry and dry deposition turned on (MCHEM=MDRY=1, MWET=0) 


Four grids of discrete receptors of increasing resolution cover the CALPUFF domain: an outer 


grid at 1 km resolution, a second grid of 500m, an intermediate grid at 250m resolution, and an 


inner grid in the vicinity of the industrial complex at 100m resolution. Additionally receptors 


were placed along the fenceline with ~50m spacing.  Figure 5-1 shows the locations of all 9,840 


receptors. 
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Table 5-1 NO2 to NOx ratios as a function of NOx Concentration 


NOx Concentration (ppb) 
Short Term 


NO2/NOx Ratio 
Long Term 


NO2/NOx Ratio 


5.0 0.9938 0.8130 


15.0 0.9922 0.8130 


30.0 0.9844 0.7306 


50.0 0.9094 0.6250 


70.0 0.7477 0.5400 


90.0 0.6085 0.4700 


112.5 0.4976 0.4000 


137.5 0.4173 0.3500 


162.5 0.3543 0.3100 


187.5 0.3056 0.2800 


212.5 0.2684 0.2500 


237.5 0.2404 0.2300 


262.5 0.2194 0.2194 


287.5 0.2035 0.2035 


312.5 0.1912 0.1912 


337.5 0.1813 0.1813 


362.5 0.1726 0.1726 


387.5 0.1645 0.1645 


425.0 0.1527 0.1527 


475.0 0.1506 0.1506 


550.0 0.1474 0.1474 


650.0 0.1432 0.1432 


750.0 0.1390 0.1390 


875.0 0.1337 0.1337 
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Figure 5-1 Receptor locations: discrete receptors on the outer, intermediate, and inner grids 
have a spacing of 1 km, 500m, 250m, and 100m respectively. Distance between 
receptors on the plant fenceline is ~50m. The sources at the Abqaiq facility are 
indicated by red crosses. 
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5.3 Ozone Data 


Hourly ozone data for Abqaiq was developed for each year for the entire modeling period 2007 – 


2011.  Table 5-2 shows the computed monthly ozone data for each year as well as the five year 


average for each month.  Consistent with CALPUFF modeling recommendations, only daylight 


ozone data between the hours of 6 am to 6 pm was used in the monthly averaging process.  


Table 5-2 Monthly ozone values per year taken from the monitoring site at Abqaiq. These 
monthly values (ppb) were used to supplement any missing hourly ozone data for 
chemistry analysis.  


 2007 
ppb 


2008 
ppb 


2009 
ppb 


2010 
ppb 


2011 
ppb 


Five year 
average 


ppb 
January 38.14 41.53 43.77 45.78 33.33 40.51 
February 38.90 48.80 49.66 48.79 48.97 47.02 
March  43.81 48.25 44.35 44.23 36.27 43.38 
April 41.14 54.21 50.34 47.96 32.41 45.21 
May 53.22 56.06 52.29 53.15 43.37 51.62 
June 48.14 55.76 55.08 52.99 42.57 50.91 
July 54.71 62.21 56.76 57.75 50.15 56.32 
August 53.72 60.32 57.35 65.10 52.67 57.83 
September 55.74 50.94 57.54 58.54 47.67 54.09 
October 48.35 51.59 53.78 48.48 44.92 49.42 
November 39.38 46.25 48.74 52.27 27.18 42.76 
December 40.93 44.14 38.50 32.85 26.35 40.51 
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6 Modeling Results 


6.1 Impact Summary 


The results of the CALPUFF air quality modeling are summarized in this section.  The predicted 


concentrations for each pollutant are compared with their respective air quality standards for 


each of the five years in the modeling period (2007-2011).  The values presented in Table 6-1 


represent the modeled concentrations NO2, CO, PM10 and PM2.5 for the new IPP cogeneration 


plant alone and Table 6-2 summarizes the results for the cumulative analysis of the two stacks of 


the cogeneration project, the existing Abqaiq sources and the monitored background 


concentrations (where available). 


The results for all modeled pollutants and all averaging periods are in compliance with the PME 


air quality standard for the IPP cogeneration plant alone, as well as when all the background 


concentrations from Abqaiq sources and from the monitors are included.  The analysis does not 


include background PM10 and PM2.5 concentrations due to the unavailability of PM monitoring 


data in the area. 


Sections 6.2, 6.3 and 6.4 provide concentration contour plots for the worst-year modeled for 


NO2, CO and PM10 / PM 2.5, respectively.  Appendix B contains a full set of contour plots for 


each year and each pollutant modeled. 
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Table 6-1 Concentration results for the Abqaiq IPP cogeneration sources alone for the five years modeled (2007 to 2011).  HnH 
stands for highest nth highest concentration over the year.   


Species 
Time 


Period 


Ambient 


Standard1 


(µg/m3) 


Rank 2007 2008 2009 2010 2011 Maximum 


NO2 
1hr 660 H3H 94.1 99.3 97.7 103.0 89.8 103.0 


Annual 100 N/A 0.99 0.96 0.91 0.72 0.86 0.99 


CO 
1hr 40,000 H1H 114.0 94.4 169.6 122.9 98.6 169.6 


8hr 10,000 H1H 14.5 11.8 21.7 16.1 12.4 21.7 


PM10 
24hr 340 H1H 1.72 1.29 2.38 1.76 1.35 2.38 


Annual 80 N/A 0.09 0.088 0.084 0.067 0.078 0.088 


PM2.5 24hr 35 H1H 1.72 1.29 2.38 1.76 1.35 2.38 


 Annual 15 N/A 0.09 0.088 0.084 0.067 0.078 0.088 
1 The ambient standards are provided in this table for reference purposes only.  The predicted concentrations represent only the impacts from the IPP sources alone, not the 


cumulative impacts. 
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Table 6-2 Cumulative results of the IPP cogeneration facility, existing Abqaiq background sources plus ambient background 
concentrations for the five years modeled (2007 to 2011).   HnH stands for highest nth highest concentration over the 
year.  


Species 
Time 


Period 


Ambient 
Standard 
(µg/m3) 


Rank 2007 2008 2009 2010 2011 Maximum Background 
Maximum + 
Background 


NO2 
(µg/m3) 


1hr 6601 H3H1 126.38 121.03 124.74 138.34 140.1 140.1 118.2 258.3 


Annual 100 N/A 12.27 11.5 11.49 10.31 12.46 12.46 22.5 34.96 


CO 
(µg/m3) 


1hr 40,000 H1H 114.0 94.4 169.6 122.9 98.6 169.6 1866.7 2036.3 


8hr 10,000 H1H 14.6 11.8 21.7 16.1 12.4 21.7 1268.2 1289.9 


PM10 
(µg/m3) 


24hr 3402 H1H2 2.91 1.96 3.01 2.43 2.16 3.01 N/A N/A 


Annual 80 N/A 0.455 0.36 0.36 0.32 0.38 0.46 N/A N/A 


PM2.5 
(µg/m3) 


24hr 352 H1H2 2.91 1.96 3.01 2.43 2.16 3.01 N/A N/A 


Annual 15 N/A 0.455 0.36 0.36 0.32 0.38 0.46 N/A N/A 
1 The PME 1-hour NO2 standard allows two exceedances of the 660 µg/m3 threshold per 30-day period.  The third highest (H3H) predicted ranked concentration over the entire year is 


presented above as a conservative estimate of compliance. 


2
 Although the PME 24-hour PM10 and PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the overall highest predicted values (H1H) are 


presented above for conservatism in the comparison.  However, the predicted PM concentrations do not include a monitored background contribution due a lack of suitable PM 


monitoring data.  The PME standards exclude days when abnormal natural dust causes the 24-hour concentrations to exceed 340 µg/m3 and 35 µg/m3 for PM10 and PM2.5, respectively 


in evaluating whether there is a violation of the PM standards. 
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6.2 NO2 Impacts 


The NO2 concentration impacts from the two new IPP stacks are presented in Figures 6-1 and 6-


2 for the Rank 3 (H3H) 1-hour and annual average respectively.  The concentration plots for the 


worst-case year are shown: 2009 for 1-hour average and 2007 for the annual average.  Figures 6-


3 and 6-4 display NO2 concentrations for the cumulative runs for 1-hour average and annual 


average respectively.  The worst year are shown: 2011 for H3H 1-hour average and 2011 for the 


annual average.  All the plots show that NO2 concentrations are in compliance with the 1-hour 


average and annual average PME air quality standards. 
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Figure 6-1 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 
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Figure 6-2 Annual average of NO2 concentrations (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 
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Figure 6-3 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 
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Figure 6-4 Annual average of NO2 concentrations (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 
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6.3 CO Impacts 


1-hour and 8-hour average CO concentration maps are presented in Figures 6-5 and 6-6 for the 


worst-case year modeled for the IPP cogeneration project alone.  Figures 6-7 and 6-8 represent 


the modeled CO concentrations to which the background concentrations (from existing Abqaiq 


sources) are added. 


The cumulative predicted impacts of CO (modeled (IPP cogeneration and Abqaiq Refinery 


existing sources plus monitoring background) do not exceed the PME ambient air quality 


standards.  The conclusion of the analysis is that the introduction of the new IPP facility as 


planned will be in compliance with the ambient air quality standards.  
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Figure 6-5 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 
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Figure 6-6 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 
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Figure 6-7 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 


  







 


42 
1302718.002-A0F0-0613-R020 
 


 


Figure 6-8 1 (H1H) 8-hour CO concentration (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 
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6.4 PM10, PM2.5 Impacts 


Daily and annual average PM10 concentration maps for the cogeneration project alone are 


presented in Figures 6-9 and 6-10 for the worst-case year.  Figures 6-11 and 6-12 display the 


cumulative concentrations for worst-case years for daily average and annual average 


concentrations, respectively.  This analysis includes the impacts of the IPP sources as well as 


existing Abqaiq sources. 


Annual and 24-hour averaged modeled concentrations of PM10 are well below their respective 


ambient standards as are the modeled concentrations of PM2.5.   For PM10, the predicted impacts 


from the IPP plant and existing ABQ sources are a small fraction of the standards (less than 1%) 


and for PM2.5 the predicted impacts are less than 10% of the standards.  However, because of the 


lack of PM10 and PM2.5 monitoring data in the vicinity of Abqaiq, monitored background 


concentrations of PM10 and PM2.5 could not be quantified. 
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Figure 6-9 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for the worst year 
modeled – Cogeneration plant alone. 
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Figure 6-10 Annual average of PM10 concentrations (μg/m3) for the worst year modeled – 
Cogeneration plant alone. 
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Figure 6-11 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for the worst year 
modeled – Cumulative run (ambient background not included). 
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Figure 6-12 Annual average of PM10 concentrations (μg/m3) for the worst year modeled – 
Cumulative run (ambient background not included). 
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6.5 Conclusions  


An air quality modeling analysis has been conducted for the new IPP greenfield gas-fired power 


plant within the Abqaiq Refinery boundary making use of five years of high resolution 


meteorological fields (2007-2011).  Existing sources at the Abqaiq Refinery site were estimated 


and included in the analysis as background sources.  The new IPP sources are two 30-meter 


stacks.  The modeling was conducted for NO2, CO, PM10 and PM2.5 and the modeled 


concentrations were compared with the PME ambient air quality standards.  Background 


concentrations of NO2 and CO based on monitoring data collected at the Abqaiq site were 


considered in the cumulative analyses. 


No exceedances of the air quality standards were predicted for NO2 and CO.  The total PM 


concentrations were well below the PM10 PME standards and also below the PM2.5 PME 24-hour 


and annual standards. The lack of PM monitoring data prevented the evaluation of ambient 


background PM concentrations in the analysis. 
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Appendix A 
 
Detailed Emissions Calculations – IPP Sources
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Table A-1 IPP source and emissions characteristics  
 


Unit 
Name 


UTME 1,2 


Km 
WGS-84 


UTMN 1,2 


Km 
WGS-84 


Base 
Elev 3 


m 


Stack 
Height 4 


m 


Stack 
Diameter5 


m 


Exit 
Temp 7 


F 


Exit 
Temp 


K 


Velocity 
8 


m/s 


HV 9 


Btu/scf 


Fuel 
Gas 


Usage 
10 


kpph 


Fuel 
Gas 


Density 
11 


lb/scf 


Fuel Firing 
Rate 12 


MMBtu/hr 


Fuel 
Use 


Mscf/hr 


ABQ -1 368.642 2869.172 95 30 5.5 364.80 458.04 17.90 1013.00 81.39 0.048 1721.95 1699.85 
ABQ -2 368.654 2869.134 95 30 5.5 364.80 458.04 17.90 1013.00 81.39 0.048 1721.95 1699.85 


              
Emissions 


 SO2 13 


ppm 
H2S 


 
g/s 


NOx 14 


ppmvd 
 


% O2 
 


g/s 
PM10 15 


g/s 
CO 16 


ppmvd 
 


% O2 
 


g/s 


ABQ -1 0 0.00 25 15 19.98 1.432 9 15 4.378738 
ABQ -2 0 0.00 25 15 19.98 1.432 9 15 4.378738 


          
Data Source Notes 


1. UTM coordinates are based on boundary specified in the plot plans: “Attachment Attachment 10 - PLOT PLAN (ABQ).pdf",  
2. Datum for coordinates provided in plot plans was confirmed by email on 5/23/2013 to be Ain Al' Abd.  Coordinates listed here are in the UTM datum WGS-84. 
3. Base Elevations are based on Google Earth elevations for the listed UTM coordinates. 
4. Stack height based on "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx".  Conflict with HRSG plot plans resolved by email communication 5/23/2013. 
5. Stack diameter based on "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx”. 
6. Exhaust Temperature based on heat flow diagrams "Attachment - Heat Flow Diagram (ABQ).pdf" 
7. Exit Velocity based on Email received on 5/29.  Exit velocities are without Duct Burners 
8. Heating Value for fuel gas is based on expected value listed in "Annex 5 (Fuel Analysis) of Part IV of RFP.PDF”. 
9. Fuel Gas Usage is based on data in "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx”. 
10. Fuel gas Density is calculated based on provided molecular weight from "[Aramco Cogen] Guarantee Fuel Gas Composition (LHV46400).pdf" divided by 358.54 scf/lb-mole. 
11. Firing rate calculated based on  [lbFuel/hr]  / [lb/scf]  *[Btu/scf]  / 1e6 
12. SO2 emissions are assumed to be 0 ABQ based on H2S contents provided in "Annex 5 (Fuel Analysis) of Part IV of RFP.PDF”. 


                 [4e-3 ft3 H2S/Mscf nat gas]*[32 lbs S/mole H2S]*[2 lbSO2/lb S]/{[0.7302 (atm ft3)/(lb mole R)]*[527 ºR]} = lb SO2/Mscf 
13. NOx emission rates are based on F-factor calculations per EPA Method 19.  ppmvd and O% were from the document: "Attachment - SECL Emission Data Sheet (dated 27 May 2013).xlsx” 


                [ppmvd] * [8710 dscf/106 Btu] * [20.9/(20.9-O2%)] * [0.0000001194 lb NO2/scf] * [Fuel Firing Rate MMBtu/hr] * [0.126 g/s / lb/hr 
14. PM10/PM2.5 emission rates are calculated based on Fuel Firing Rate using the total PM emission factor (6.6 x 10-3 lb/MMBtu) from AP-42 Table 3.1-2a (dated 04/2000). 
15. CO emission rates are based on F-factor calculations per EPA Method 19. ppmvd and O% were from the document: "Attachment - SECL Emission Data Sheet (dated 27 May 2013).xlsx”. 


                [ppmvd] * [8710 dscf/106 Btu] * [20.9/(20.9-O2%)] * [0.000000072678 lb CO/scf] * [Fuel Firing Rate MMBtu/hr] * [0.126 g/s / lb/hr] 
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Figure B-1 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-2 Annual average of NO2 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-3 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2007 – Cumulative 
run. 
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Figure B-4 Annual average of NO2 concentrations (μg/m3) for year 2007 – Cumulative run. 
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Figure B-5 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-6 Annual average of NO2 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-7 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2008 – Cumulative 
run. 







 


60 
1302718.002-A0F0-0613-R020 
 


 


Figure B-8 Annual average of NO2 concentrations (μg/m3) for year 2008 – Cumulative run. 
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Figure B-9 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 







 


62 
1302718.002-A0F0-0613-R020 
 


 


Figure B-10 Annual average of NO2 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure B-11 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2009 – Cumulative 
run. 







 


64 
1302718.002-A0F0-0613-R020 
 


 


Figure B-12 Annual average of NO2 concentrations (μg/m3) for year 2009 – Cumulative run. 
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Figure B-13 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-14 Annual average of NO2 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-15 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2010 – Cumulative 
run. 
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Figure B-16 Annual average of NO2 concentrations (μg/m3) for year 2010 – Cumulative run. 
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Figure B-17 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-18 Annual average of NO2 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-19 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2011 – Cumulative 
run. 
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Figure B-20 Annual average of NO2 concentrations (μg/m3) for year 2011 – Cumulative run. 







 


73 
1302718.002-A0F0-0613-R020 
 


 


Figure B-21 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-22 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-23 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2007 – Cumulative run. 
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Figure B-24 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2007 – Cumulative run. 







 


77 
1302718.002-A0F0-0613-R020 
 


 


Figure B-25 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-26 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-27 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2008 – Cumulative run. 
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Figure B-28 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2008 – Cumulative run. 
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Figure B-29 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure B-30 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure B-31 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2009 – Cumulative run. 
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Figure B-32 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2009 – Cumulative run. 
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Figure B-33 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-34 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-35 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2010 – Cumulative run. 
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Figure B-36 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2010 – Cumulative run. 
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Figure B-37 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-38 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-39 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2011 – Cumulative run. 
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Figure B-40 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2011 – Cumulative run. 
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Figure B-41 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2007 – 
Cogeneration plant alone. 
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Figure B-42 Annual average of PM10 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure B-43 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2007 – 
Cumulative run (ambient background not included). 
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Figure B-44 Annual average of PM10 concentrations (μg/m3) for year 2007 – Cumulative run 
(ambient background not included). 
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Figure B-45 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2008 – 
Cogeneration plant alone. 
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Figure B-46 Annual average of PM10 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure B-47 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2008 – 
Cumulative run (ambient background not included). 
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Figure B-48 Annual average of PM10 concentrations (μg/m3) for year 2008 – Cumulative run 
(ambient background not included). 
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Figure B-49 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2009 – 
Cogeneration plant alone. 
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Figure B-50 Annual average of PM10 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure B-51 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2009 – 
Cumulative run (ambient background not included). 
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Figure B-52 Annual average of PM10 concentrations (μg/m3) for year 2009 – Cumulative run 
(ambient background not included). 
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Figure B-53 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2010 – 
Cogeneration plant alone. 
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Figure B-54 Annual average of PM10 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure B-55 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2010 – 
Cumulative run (ambient background not included). 
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Figure B-56 Annual average of PM10 concentrations (μg/m3) for year 2010 – Cumulative run 
(ambient background not included). 
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Figure B-57 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2011 – 
Cogeneration plant alone. 
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Figure B-58 Annual average of PM10 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure B-59 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2011 – 
Cumulative run (ambient background not included). 
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Figure B-60 Annual average of PM10 concentrations (μg/m3) for year 2011 – Cumulative run 
(ambient background not included). 
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Executive Summary 


WSP Environment and Energy (WSP) were commissioned by Marubeni Corporation, on behalf of a 


Consortium comprising Marubeni Corporation, JGC Corporation and Aljomaih Holding Company to complete 


an Environment and Social Impact Assessment (ESIA) for the proposed Ras Tanura Co-Generation Plant 


(RTR) within the Kingdom of Saudi Arabia (KSA). The development of this Project is in response to the 


objective of Saudi Aramco to double its current total power generation capacity within Saudi Arabia from 2 


gigawatts to 4 gigawatts by 2015. 


The Project will be a co-generation plant with a steam and power capacity of 145 – 168 kg /s and 320 - 395 


MW respectively. Enough space will be provided in the plant for the installation of two units including gas 


turbine (GT) and two heat recovery steam generators (HRSGs) along with necessary auxiliary equipment and 


services. 


This report is primarily concerned with the identification and assessment of the social and environmental 


impacts associated with the RTR. However, in addition, it considers the cumulative impacts associated with the 


existing Saudi Aramco refinery which is currently in operation. Where significant social and environmental 


effects have been identified, appropriate mitigation measures have been developed for implementation during 


both the construction and operational phases.  


The key findings and conclusions of the ESIA are provided in the sections below: 


AIR QUALITY 


An assessment of the impact of the Project on local air quality during both construction and operation has been 


undertaken with regard to IFC Guidelines. Air dispersion modelling included two stacks cumulatively with 


existing Ras Tanura sources. Due to a lack of PM monitored data in the Ras Tanura area, background 


concentrations could not be considered. 


The Project is not predicted to give rise to any exceedances of the relevant KSA air quality standards around 


the Project site boundary.  


The proposed co-generation plant is in compliance with the PME ambient air quality standards for NO2 and CO 


including the impacts from existing Saudi Aramco refinery background sources and monitoring background 


concentrations. For PM10, the peak predicted impacts from the plant and the existing Saudi Aramco refinery 


sources are a small fraction of the standards (less than 3%) and for PM2.5, the predicted impacts are less than 


one-third of the standards. As Exponent
1
 states the ‘conclusion of the analysis is that the introduction of the 


new IPP facility as planned will be in compliance with the ambient air quality standards’. 


                                                      


1
 Exponent Atmospheric Sciences (June 2013): Air Dispersion Modelling for an Independent Power Project at the Hawiyah Gas Plant, 


Saudi Arabia (p.2) 
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NOISE & VIBRATION 


An assessment of the potential noise and vibration effects of the Project during both construction and operation 


has been undertaken on the basis of noise levels measured at the Project site and a noise modelling exercise.  


During both construction and operation, noise levels generated will comply with legal standards and will not 


result in any significant impacts given the nature of the locality of sensitive receptors within the local area.  


Therefore specific noise mitigation measures will not be required. Nevertheless, as part of best practise a 


series of measures have been developed for implementation during the construction phase to control noise. 


During the operational phase it is important that pre-commissioning testing is undertaken in accordance with 


Saudi Aramco requirements together with noise monitoring to ensure that operational worker noise exposure is 


not harmful to health. 


WASTE MANAGEMENT 


An assessment of waste management impacts has been undertaken which considers the waste management 


regime within Saudi Arabia and required by Saudi Aramco. 


Appropriate control measures for waste storage, handling and transport during the construction and operational 


phases have been provided following a consideration of waste management requirements and facilities in 


Saudi Arabia. 


Overall, it is considered that the Project would be able to limit pressures on the existing waste management 


infrastructure in the surrounding region and reduce the potential for contamination occurring by following good 


practices, which should be implemented through a site specific Construction and Operational Environmental 


Management Plan. 


SOILS, GROUNDWATER, GEOLOGY & CONTAMINATION 


An assessment has been undertaken which has utilised geotechnical information supplied by Saudi Aramco 


combined with a site walkover. 


The site walkover undertaken on June 11
th
 2013 has confirmed that there are no signs of soil contamination 


within the Project site. However, recommendations are set out detailing that Saudi Aramco will undertake geo-


environmental investigations at the Project site, with further investigations to be undertaken by the EPC 


Contractor if required. If any contamination is found to be present a remediation would need to be developed 


and implemented to ensure that the Project site is cleared of any contamination prior to commencement of 


construction. 


During the construction and operational phases of the Project there is a potential for workers to come into 


contact with contaminated land and hazardous or semi-hazardous wastes, as well as the potential for leaks 


and spills to impact the wider environment. Control measures have been developed to minimise the potential 


for these negative environmental impacts.  
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WATER RESOURCES & WASTEWATER 


An assessment of water resources has been undertaken on the basis of information supplied by Marubeni, 


which has been placed within the context of the existing management regime.   


During construction and operation, the potential exists for impacts to occur to the soils and groundwater and 


site workers as a result of the generation of different streams of waste water from the Project. However, the 


construction and operational impacts that have been identified are those that, with good onsite and offsite 


environmental management practices, can be relatively easily avoided or mitigated.  


The majority of effluents would be discharged to Saudi Aramco for treatment within their existing facilities 


during both construction and operation. Some waste streams would however need to be removed by 


appropriately licensed contractors for disposal and treatment and licensed facilities. 


A storm water management system will need to be developed for both the construction and operational phases 


to ensure that storm water is appropriately managed and would not result in the mobilisation of contaminants to 


the wider environment.  


TERRESTRIAL ECOLOGY 


The existing terrestrial ecology of the Project site has been assessed in addition to the potential impacts which 


may arise as a result of the Project.  


The Project site was found to be heavily disturbed with no natural habitat of ecological value remaining. As the 


Project site supports very low ecological value, comprising entirely of modified habitats the ecological impacts 


are predicted to be insignificant. Therefore, during construction and operation, no ecological mitigation 


measures will be required. 


SOCIO-ECONOMIC 


An assessment of the potential social effects of the Project has been undertaken. The assessment has 


highlighted that there will be no affected communities given the remoteness of the Ras Tanura facility. 


Therefore, it has not been necessary to undertake a programme of consultation with local communities. 


The key aspects highlighted relate to the health and safety and welfare of construction workers and the health 


and safety of operational staff. With the adoption of suitable control measures, including health and safety 


plans and in the case of construction workers measures to ensure their social wellbeing, it is predicted that the 


potential impacts will be reduced to acceptable levels. 


No significant impacts relating to air quality in relation to human health were identified by the assessment. 


It is generally thought that the development of the RTR will have a positive impact on the local economy, 


particularly in terms of local job creation. In addition, it will be the responsibility of the EPC contractor and 


Operations and Maintenance Company to develop comprehensive Environmental Management Plans specific 


to the construction and operational phases of the RTR facility, respectively.    
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CULTURAL, HERITAGE & ARCHAEOLOGY 


The assessment has identified that there are no sites of cultural or heritage significance in the local area. It is 


also considered that there is a low risk of buried archaeological remains. However, an archaeological watching 


brief is recommended during excavations and other site preparation works. Should any potential artefacts 


and/or resources be discovered at any time, all responsible parties will to ensure that works are curtailed 


immediately within that area and experts consulted.  


LANDSCAPE & VISUAL 


The Project site is located within an area of heavy industrial facilities, which in itself represents little or no visual 


amenity.  


As the site is within an Aramco-owned enclosed plants facility, no visual receptors have been identified and 


impacts during either construction or operational phases will present no impact. 


TRAFFIC & TRANSPORT  


A review of potential traffic impacts has been made and best practice mitigation measures presented. With a 


relatively low increase in traffic due to the construction and operation of the Project, combined with the existing 


capacity of Highways 613 and 614, the impacts of traffic and transportation are considered to be low. 


FRAMEWORK CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN 


A framework has been provided detailing the requirements for environmental management measures which 


will be implemented by the EPC Contractor prior to commencement of construction. The framework identifies 


pollution control and best practice measures that should be adopted during the construction phase of the 


Project in order to avoid, minimise, or offset likely impacts in the areas on and surrounding the Site that are 


attributable to the Project. 


FRAMEWORK OPERATION ENVIRONMENTAL MANAGEMENT PLAN 


A framework has been provided detailing the requirements for an OEMP which will be developed by the 


Operating Company prior to operation. The OEMP is a management tool used to ensure that undue or 


reasonably avoidable adverse risks of the operation of a project are prevented and that any positive effects are 


enhanced. The primary aim of the OEMP is to provide clear direction on the requirements of the operational 


management team in the conduct of the activities, where every requirement is measurable and enforceable, 


whilst any deviation can be identified and addressed swiftly. 


OVERALL CONCLUSIONS 


The potential for impacts resulting from both construction and operation have been assessed within this ESIA.  


A range of comprehensive mitigation and control measures in addition to recommendations are provided to 


facilitate the minimisation of social and environmental impacts through plant design.  
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All issues identified during the development of the ESIA are considered to be secondary and can readily be 


controlled by the implementation of appropriate mitigation measures during both the construction and 


operational phases. 
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1 Introduction 


1.1 Background 


WSP Middle East (WSP) have been commissioned by Marubeni Corporation, on behalf of a Consortium 


comprising Marubeni Corporation, JGC Corporation and Aljomaih Holding Company to complete an 


Environment and Social Impact Assessment (ESIA) for the proposed Ras Tanura co-generation plant (RTR) 


within the Kingdom of Saudi Arabia (KSA). The development of this Project is in response to the objective of 


Saudi Aramco to double its current total power generation capacity within Saudi Arabia from 2 gigawatts to 4 


gigawatts by 2015. 


RTR will be a co-generation plant with a steam and power capacity of 145 – 168 kg/s and 320 – 395 MW 


respectively. Enough space will be provided in the plant for the installation of two units including gas turbine 


(GT) and two heat recovery steam generator (HRSGs) along with necessary auxiliary equipment and services. 


This ESIA has been prepared for the RTR facility in order to determine the environmental and social impacts of 


the Project and the need for the implementation of mitigation measures during the construction and operational 


phases of the Project. The ESIA has been developed to ensure compliance with the following: 


■ The ‘General Environmental Regulations’ (GER 2001/2006), the principal environmental legislation in 


Saudi Arabia, including any pertinent revised standards released by the PME in 2012; 


■ Relevant standards and guidelines adopted  by the Export Import Bank of the United States (Ex-Im) 


including:  


 The Equator Principles;  


 The International Finance Corporation (IFC) Performance Standards (2012), General EHS Guidelines 


and Sector Specific EHS Guidelines; and  


 The requirements of relevant Export Credit Agencies, as set out within OECD Common Approaches 


(2012).  


1.2 Overview of the Project 


1.2.1 Project Description 


The Project is located next to Rahima Town in the Eastern Province of KSA, approximately 405km east of the 


city of Riyadh and 36km north of the city of Dammam as shown on Figure 1-1 below. The co-generation plant 


will comprise two General Electric (GE) 7FA.04 gas turbine units, two Heat Recovery Steam Generators 


(HRSGs), two Totally Enclosed Water Air Cooled (TEWAC) generators of 210MW each, a Closed Circuit 


Cooling Water System (CCCW) and a compressed air system. The RTR area is adjacent to a Saudi Aramco 
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refinery facility and therefore a variety of Project facilities and elements will be shared including the gas and the 


steam supply provided by pipelines. 


 


Figure 1-1 Project Site location in Kingdom of Saudi Arabia 


1.2.2 Project Justification 


RTR will represent one of three proposed co-generation systems to be installed by Saudi Aramco, within the 


site boundary of an existing Saudi Aramco refinery facility. The other two sites, located at Saudi Aramco’s 


Abqaiq and Hawiyah sites are the subject of separate ESIAs prepared by WSP. 


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity 


to supply Saudi Aramco for onsite oil and gas treatment facilities. The design of the plants would ensure 


efficient production of these commodities at the lowest price possible. The plants would all be powered by feed 


water and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence 


the co-generation aspect will give an overall better use of the fuel. In the event of excess electricity being 


generated, this would be fed into the Saudi Electricity Company (SEC) grid system. 


1.3 Requirement for an Environmental and Social Impact Assessment 


The Project is considered to be a major project with the potential for significant environmental impacts to occur 


as a result of both construction and operation.  
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It is understood that the Project is likely to receive financing support from Ex-Im. Therefore, in addition to 


compliance with KSA regulations and standards, the Project will also need to demonstrate compliance with 


additional International standards and guidelines, principally the International Finance Corporation (IFC) 


Performance Standards and Environmental Health and Safety Guidelines.  


The Project could potentially be considered as a ‘Category A’ project under the provisions of the Equator 


Principles, OECD Common Approaches and guidance issued by Ex-Im, which would therefore require the 


preparation of an ESIA for review and approval. Whilst at this stage this has not been confirmed, Marubeni 


have instructed WSP to prepare this ESIA in order to ensure that if an ESIA is required, that this would not 


compromise the Project programme with respect to achieving Financial Close.    


1.4 The Environmental and Social Impact Assessment 


1.4.1 Overview 


Although this ESIA is referred to as such throughout, the contents, structure and level of assessment are also 


consistent with the PME requirements for an EIA and is therefore be considered to be compliant with both 


national and international requirements. 


The ESIA is has been comprehensively developed to ensure compliance with the following: 


■ Basis Law of 1992, commonly referred to as the ‘Constitution’ of Saudi Arabia; 


■ The General Environmental Regulations, 2001; 


■ The KSA Environmental Protection Standards, 2012; 


■ The requirements of parties providing financing support including: 


 Ex-Im Guidelines; 


 Organisation for Economic Cooperation and Development (OECD) Common Approaches; 


 International Finance Corporation Performance Standards, General Environmental Health and Safety 


Guidelines and Sector Specific Guidelines (Thermal Power, 2008); and  


 The Equator Principles. 


1.4.2 Purpose of the Environmental and Social Impact Assessment 


The overarching purpose of the ESIA is to provide sufficient information to assist Saudi Aramco, in it’s role as 


the environmental regulator for this Project,, and Ex-Im in the decision making process and to ensure 


compliance with all relevant regulations, standards, policies and guidance through a comprehensive 


description of the following: 


■ The existing environmental baseline; 
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■ The likely environmental impacts and significance of such impacts; 


■ Assessment of compliance with national and international standards and guidelines; 


■ The requirement for mitigation and compensation measures; and 


■ The requirements for subsequent environmental management and monitoring to be implemented.  


1.4.3 Report Structure 


This section provides a summary of the contents of this ESIA document, on the basis of both national and 


international requirements. In this way the ESIA contents, structure and level of assessment are consistent with 


the PME requirements for an EIA and the requirements of Ex-Im Guidance, the OECD Common Approaches, 


IFC Guidance and the Equator Principles. 


Full details of the scope of works undertaken for each technical assessment are provided within the relevant 


technical chapters later in this document.  


The ESIA Report is structured as follows: 


■ Chapter 1 – Introduction  


■ Chapter 2 –   Project Locality 


■ Chapter 3 –  Environmental Legislation and Standards 


■ Chapter 4  –  Project Description 


■ Chapter 5  –  Impact Assessment Methodology 


■ Chapter 6  –  Air Quality 


■ Chapter 7  –  Noise & Vibration 


■ Chapter 8  –  Waste Management 


■ Chapter 9 –  Soils, Groundwater, Geology & Contamination 


■ Chapter 10 –  Water Resources & Wastewater 


■ Chapter 11 –  Terrestrial Ecology 


■ Chapter 12 –  Socio-Economic 


■ Chapter 13 – Cultural, Heritage & Archaeology 


■ Chapter 14  –  Landscape & Visual 


■ Chapter 15 – Traffic & Transport 


■ Chapter 16 –  Impact Assessment & Analysis Summary 


■ Chapter 17  –  Framework Construction Environmental Management Plan 


■ Chapter 18 – Framework Operational Environmental Management Plan 
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■ Chapter 19 – Conclusions & Recommendations 


 


Annex 1 – List of EA Preparers 


Annex 2 – References 


Annex 3 – Exponent Report ‘Air Dispersion Modeling for an independent Power Project at the Ras Tanura 


Refinery, Saudi Arabia’ 


 


Chapter 2 - 4 provide a description of Project site, details of the legislative and policy framework and provide a 


detailed description of the Project, which has formed the basis for the assessment of environmental impacts.   


Chapter 5 provides the methodology for the assessment of impacts which has been undertaken in the following 


technical chapters.  


Chapter 6 - 15 then present the results of the impact assessment for each of the technical areas considered. 


Following the assessment of impacts, Chapter 15 provides a summary of all impacts identified as part of the 


assessment process, a summary of mitigation measures and the residual impacts which will result following the 


implementation of mitigation measures. 


All mitigation measures which have been identified as part of the technical assessments (Chapter 6 - 15) as 


being required in order to offset any potentially significant environmental effects are then set out in full in 


Chapter 17 and 18. Chapter 17 provides a framework for the development of a Construction Environmental 


Management Plan (CEMP) through the provision of appropriate environmental controls to be implemented 


during the construction phase of the Project. Chapter 18  provides a framework for the development of an 


Environmental Management System (EMS) once the Project becomes operational. 


Chapter 19 provides the conclusions and recommendations of the study. 


 


1.5 Project Team 


The Project team comprised the following key managers, environmental and social science experts from WSP 


together with specialist sub-consultants. The key Project team members are shown in Table 1-1 below. 
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Table 1-1 Project Team 


Name Responsibility Company Area of Expertise 


Simon Pickup Project Director WSP Middle East EIA/ ESIA/CEMP/Terrestrial Ecology 


Martin McLaughlin Project Manager WSP Middle East EIA/Contaminated Land 


Matthew Steadman Jones KSA Country Manager WSP Middle East EIA, Technical Support 


Anna Blackwell Specialist WSP Middle East EIA/Social 


Apolline Boudier Specialist WSP Middle East EIA 


Mark Scaife Specialist WSP Middle East Acoustics, Vibration & Noise 


Hassan Ktaech Specialist WSP Middle East Waste Management 


Exponent Air Modelling Exponent Air Quality 
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2 Project Locality 


2.1 Project Site Location 


2.1.1 Kingdom of Saudi Arabia 


With a total land area of 2,149,690 km
2
, the Kingdom of Saudi Arabia (KSA) occupies about three-quarters of 


the Arabian Peninsula. Seven countries border KSA as shown on Figure 2-1: Jordan and Iraq to the north, 


Kuwait to the northeast, Qatar, Bahrain and United Arab Emirates to the east, Oman to the southeast and 


Yemen to the south. The KSA coastlines (Red Sea to the west and Arabian Gulf to the east) extend over 2,640 


km. 


The Peninsula is a tilted plateau that slopes from the south-west towards the Arabian Gulf
2
. However, the 


country has a varied geography ranging from the south-western Asir region, which includes mountains as high 


as 3,000 metres and is known for having the most moderate climate in the country, to the harsh environment of 


the 647,500 km
2
 Rub Al-Khali or “Empty Quarter”; the world’s largest contiguous sand desert. Much of the 


country’s land mass consists of deserts and semi-deserts which are largely uninhabited. With the exception of 


the capital city Riyadh, population centres are predominantly on the eastern (e.g. Dammam) and western 


coasts (e.g. Jeddah) and at densely populated interior oases. The country supported a population of just under 


27 million in 2012 and the majority of the people live in the capital city Riyadh, which has an estimated 


population of 4.7 million
3
. 


KSA is an extremely hot and arid country with summer temperatures frequently exceeding 50°C. The average 


winter temperatures range from 8°C to 20°C but can drop to as low as 2°C on the high interior plateau. The 


climate of the region is dry with large seasonal and daily variations in temperature; rainfall is irregular with large 


variations between years. The country has limited freshwater resources and frequent sand and dust storms 


occur throughout the year.  


Administratively Saudi Arabia is divided into 13 provinces, which are further divided into 118 governorates. 


                                                      


2
 Vincent, P., 2008. Saudi Arabia: An Environmental Overview. Taylor & Francis ed. London: s.n. 


3
 CIA, 2013. The World Factbook - Middle East : Saudi Arabia. [Online] Available at: www.cia.gov/library/publications/the-world-


factbook/geos/sa.html#top [Accessed 28 04 2013]. 
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Figure 2-1 Kingdom of Saudi Arabia 


 


2.1.2 The Project Site Context and Features 


The Ras Tanura site is situated within an existing Saudi Aramco refinery facility adjacent with the town of 


Rahima and is located in the Eastern Province of KSA, approximately 405km east of the city of Riyadh and 


36km north of the city of Dammam. 


The Project site context and location are shown in Figure 2-2 and Figure 2-3 below. The Project site area is 


approximately 34,000 m
2
 and consists largely of disturbed graded earth with areas of hard standing and one 


building. To the north west and north east of the site is a road beyond which are Saudi Aramco buildings and 


facilities. An additional building is to the south east of the site. To the south west of the site are areas of 


disturbed graded desert beyond which are additional Saudi Aramco buildings.  
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Figure 2-2 Project Site Context 


 


Figure 2-3 Project Site Location 
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2.2 Surrounding Areas 


The Project site is located within an existing Saudi Aramco refinery facility, the most complex Saudi Aramco 


refinery on the Arabian Gulf. As specified within the Saudi Aramco website
4
, this refinery has a crude distillation 


capacity of 550,000 barrels per day. Saudi Aramco refinery also has a 305,000 barrels per day Natural Gas 


Liquids (NGL) processing facility, a 960,000 bpd crude oil stabilization facility, and 75 crude oil and products 


storage tanks with a combined capacity of 5.8 million barrels. Most of Ras Tanura’s production is for domestic 


use and transferred to the Dhahran bulk plant, while some products are exported. 


Approximately 2.5km and 3km to the north-west from the site are located two Saudi Aramco Residential 


Compounds for Saudi Aramco workers and their families, with a population of around 3,200 people
5
. These 


compounds called ‘Najmah’ and ‘Ras Tanura’ includes extensive facilities, such as an airport, a hospital, a 


school, sporting facilities such as a golf course, a grocery store, banks, a gas station, mosques etc. The town of 


Rahima and the Saudi Aramco facilities are surrounded on the west, south and east by the Arabian Gulf and 


the Tarout Bay. 


2.3 Key Sensitive Receptors 


On the basis of a review of existing information and studies at the Ras Tanura site, together with the results of 


the site visit undertaken by WSP on June 11
th
 2013, a number of potential sensitive receptors have been 


identified, which could be affected as a result of the Project. 


These are considered to be the most sensitive receptors within the potential zone of influence of the Project 


and are therefore the core focus of the assessments undertaken within the ESIA technical chapters.  


These sensitive receptors which could be affected as a result of the proposed RTR (both during the 


construction and operational phases) are described in Table 2-1 and their locations shown on Figure 2-4 


overleaf. The great majority are human receptors, which are sensitive given that the Project will result in 


impacts upon air quality and noise, in particular. 


  


                                                      


4
 Saudi Aramco, 2013. Ras Tanura. [Online] Available at: www.saudiaramco.com [Accessed 30 04 2013].  


5
 Wikimedia, 2013.Ras Tanura. [Online] Available at: en.wikipedia.org/wiki/Ras_Tanura [Accessed 12 05 2013]. 
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Table 2-1 Description of Key Sensitive Receptors 


No. Name Description 


1 Local Airshed 
The local airshed particularly with respect to NOx, although SO2, and PM10 
would also be a consideration 


2 RTR Project site 
Saudi Aramco staff and other workers present within the Project site in relation 
to health and safety, noise and air quality 


3 


Saudi Aramco Res-
idential Com-
pounds:‘Najmah’ 
and ‘Ras Tanura’, 
and Rahima Town 


Residential areas of around 3,200 people located approximately 2.5km and 
3km away which would be sensitive to a range of impacts, although a deteriora-
tion in local air quality is likely to be the main consideration 


 


 


Figure 2-4 Location of Key Sensitive Receptors 
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2.4 Other Sensitive Receptors 


In addition to the key sensitive receptors identified in Figure 2-4, other specific and more general sensitive 


receptors are also considered within the technical chapters including the following: 


■ Socio-economics at the local, regional and national scales; 


■ Contamination of ground and groundwater; 


■ Use of water resources and disposal of waste waters; 


■ Road systems and traffic in the wider area; 


■ Waste collection and disposal systems; 


■ Terrestrial ecology within the Project site; and 


■ Landscape and cultural heritage values. 
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3 Environmental Legislation and Standards 


3.1 Regulatory Environmental Framework in KSA 


3.1.1 Basis Law of 1992 


The Kingdom of Saudi Arabia (KSA) has a suite of laws that aim to protect the environment, fauna and flora 


from wilful damage or destruction. Several of these laws are embodied in the Basis Law of 1992, commonly 


referred to as the ‘Constitution’ of Saudi Arabia.  


Article 1 of the Basis Law defines “environment” as man’s surroundings including air, water, land and outer 


space together with all matter, fauna and flora, different forms of energy, physical systems and operations and 


human activities. ‘Environmental Protection’ is taken to mean the preservation of the environment and the 


prevention and curbing of environmental pollution and degradation. 


Article 2 defines the Law’s objectives as: 


■ Preserve, protect and ameliorate the environment and prevent pollution; 


■ Protect public hygiene against the dangers of activities deleterious to environment; 


■ Conserve, develop and rationalize the use of natural resources; 


■ Make environmental planning an integral part of comprehensive development planning in all industrial, 


agricultural and urban fields, etc.; and 


■ Enhance environmental awareness, instil a sense of individual and collective responsibility for 


environmental protection and improve and encourage national voluntary efforts in this respect. 


Article 2 also requires the Concerned Authority (PME) to undertake such tasks as may protect and prevent 


degradation of the environment, and in particular to: 


■ Review and assess the state of the environment, upgrade monitoring techniques and tools, collect 


information and conduct environmental studies; 


■ Document and publish environmental information; 


■ Prepare, issue, review, develop and interpret environmental protection standards, draft environmental laws 


relevant to its responsibilities; 


■ Ensure compliance by Public Authorities and individuals with environmental laws, standards and criteria, 


and take necessary measures to this end, in co-operation and co-ordination with the Competent and 


Licensing Authorities;  
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■ Monitor new developments in the domain of environment and environmental management on regional and 


international levels; and 


■ Promote environmental awareness on all levels. 


3.1.2 The General Environmental Regulations, 2001 


Regulation and protection of the environment in Saudi Arabia is controlled and operated under the jurisdiction 


of the PME. The regulatory requirements and enforcement regime for pollution control in the KSA is enacted 


through the General Environmental Regulations (GER, 2001). These regulations have placed specific 


requirements and duties on PME to apply environmental law across the whole Kingdom and develop a system 


of regulation and enforcement. The GER is subdivided into the following three sections:  


■ General Environmental Law; 


■ Rules for Implementation; and 


■ Environmental Protection Standards. 


Table 3-1 below provides a list of relevant environmental legislation in KSA. Further detail is provided in the 


following sections where required. 


Table 3-1 Relevant Content of the General Environmental Regulations 


Regulation Title Sub Title (if applicable) Regulator 


General Environmental Regulation 2001 The ‘Act’ in 24 Articles PME 


Rules for Implementation (General Envi-


ronmental Regulation) 2001 


The regulations in 22 Articles PME 


Environmental Protection Standards (Rules 


for Implementation) 2001 


Environmental standards for issue areas PME 


GER Art 3, 4 & 10, 11,  Duties and obliga-


tions  


Regarding the implementation of these 


regulations 


PME 


GER Art 5 Requirement for EIA - PME 


GER Art 6 Requirement for BAT - PME 


GER Art 7 Education and communication  - PME 


GER Art 8 Conservation of Natural Re-


sources 


- PME 


GER Art 9 Environmental Disaster Planning  - PME 


GER Art 12 Waste management and dis-


posal 


- PME/Municipalities 


GER Art 13 Prevention of pollution - PME 


GER Art 14 Hazardous waste management  - PME/Municipalities 
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Regulation Title Sub Title (if applicable) Regulator 


GER Art 15 Implementation and timescales - PME 


GER Art 16 Project financing and 


development  


- PME 


GER Art 17, 18, 19, 20 Violations and 


penalties 


Includes grievances and appeals.  PME 


Doc 1409-01 GER Air quality 1982 Ambient air and source standards  PME 


Doc 1409-01 GER Water quality 1982 Ambient and discharge standards to 


environment and wastewater treatment 


works. 


PME 


Doc 1409-01 GER Appendix 2 1982 EIA regulations  PME 


Doc 1423-01 GER Appendix 4 1992 Waste management regulations PME 


3.1.3 Revised Environmental Protection Standards (2012) 


In 2012, PME issued a revised set of Environmental Protection Standards to replace those previously referred 


to within the GER (2001). These new standards are listed below and became effective as of 24
th
 March 2012. 


The results of this assessment have therefore been compared against the provisions set out within these 


updated set of legislative requirements, as follows: 


■ National Material Recovery and Recycling of Waste Guidance Document for KSA; 


■ Standard for Control of Emissions from Mobile Sources; 


■ General Environmental Standard for Noise; 


■ Standards for the Control of Emissions to Air from Stationary Sources;  


■ Protection of Major Accidents; 


■ National Storage and Material Reclamation Facilities – Design and Operation Standard for KSA; 


■ National Thermal Treatment and Incineration Design and Operation Standard for KSA; 


■ Waste Acceptance Criteria Standard for KSA; 


■ Waste Classification Standard for KSA; 


■ Drinking Water Quality; 


■ National Biological Treatment Design and Operations Standards for KSA; 


■ Waste RCC Standard for KSA; 
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■ National Waste Storage Standard for KSA; 


■ National Waste Training and Assessment of Technical Competence of Operators Standard for KSA; 


■ National Waste Transport Standard for KSA; 


■ National Landfill Design and Operations Standards for KSA; 


■ Wastewater Discharge Standards for KSA; 


■ National Best Practicable Environmental Option for Waste Disposal Guidance Note for KSA; 


■ Ambient Air Quality Standard; and 


■ National Ambient Water Quality Standard for KSA. 


These standards are detailed in full, where relevant, within the technical chapters of this ESIA. 


3.2 Environmental Impact Assessment 


3.2.1 KSA Requirements 


An EIA is required in KSA on the basis of the GER 2001 for specific projects. 


In accordance with the industrial and development project classification guide, Appendix No. 2.1 of the GER 


2001: “Guidelines for Classification of Industrial and Development Projects”, issued by PME, projects are 


classified into three categories taking into consideration their environmental impacts. For projects within the first 


and second categories, an initial environmental assessment report, in addition to the forms included within the 


regulations themselves, is usually sufficient although an EIA may potentially be required by the PME.   


Larger power plants, with capacities in excess of 30 MW, are classified as Category III projects. Projects falling 


within this category, in the absence of full mitigation, could be expected to have negative effects on human 


health and the environment and thus require a comprehensive EIA. 


Guidelines for compiling the EIA are stated in Appendix 2.4 of the GER 2001.  The regulations specify that the 


EIA should include, but not be limited, to: 


■ Justification and presentation of the Project; 


■ Description of the Project and its objectives; 


■ Baseline status of the surrounding environment including the following: 


 Air quality; 


 Soil and topography; 


 Oceanography; 
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 Surface and ground water; 


 Land environment (fauna/flora); 


 Marine environment (fauna/flora); 


 Land use of selected site and its surroundings; and 


 Land ownership (original owner). 


■ The GER 2001 further states that an EIA should include the following: 


 Identification of the general potential impacts of the Project and suggested alternatives; and 


 Identification and analysis of key effects of the Project on air quality, the marine and coastal 


environment, surface-and-groundwater, flora and fauna, land use and urban development, residential 


clusters and general scenic view. 


■ Assessment of significant impacts, which should: 


 Quantify and rate the significant impacts on natural resources; 


 Estimate the relative damage to the area and the extent of potential damage; 


 Estimate the lifespan of the facilities; 


 Study the possible mitigation of anticipated impacts; and 


 Provide a summary of the significant (residual) impacts after mitigation. 


3.2.2 Saudi Aramco Standards 


Saudi Aramco has developed Saudi Aramco Engineering Standards (SAESs). Requirements and procedures 


are detailed within the ‘Saudi Aramco Engineering Procedure (SAEP)’.  


In accordance with SAEP-13 – Project Environmental Impact Assessments (29
th
 July 2012)


6
, specific 


procedures are necessary for the development of an EIA according to the type of Project. The RTR Project is 


defined within this document as a ‘Capital Project’ as the estimated total project exceeds $2,000,000.  


 


Appendix C3 within SAEP-13 defines the minimum content required for a Category III project EIA. The 


regulations specify that the EIA should include, but not be limited, to: 


■ Executive Summary; 


■ Policy, Legal, and Administrative Framework; 


                                                      


6
 Saudi Aramco, Engineering Procedure – Project Environmental Impact Assessments – SAEP-13, 29


th
 July 2012.  
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■ Project Description; 


■ Baseline Data; 


■ Environmental and Social Impacts; 


■ Analysis of Alternatives; 


■ Waste Minimization Assessment; 


■ Assessment of Potential to Earn Certified Emission Reduction (CER) Credits; 


■ Mitigation Plan; 


■ Environmental Management and Training; 


■ Environmental Monitoring Plan; and 


■ Appendices: 


 List of EA Preparers – individuals and organizations; 


 References – written materials used in study preparation; and 


 Records of Meetings with Government Agencies.  


3.2.3 International Finance Corporation Performance Standards  


Given that the Project is likely to attract private sector finance, it is assumed that an EIA would need to assess 


the environmental impacts in accordance with the International Finance Corporation (IFC) Performance 


Standards. For projects located in non-OECD countries (as is the case for KSA), the EIA should refer to The 


IFC Performance Standards and IFC Environmental Health and Safety Guidelines, which provide general and 


sector specific guidance. 


All IFC projects or projects where IFC Performance Standards (updated 2012) are adhered to must meet with 


the following Performance Standards on Environmental and Social Sustainability: 


 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 Peoples; and 
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 Performance Standard 8: Cultural Heritage. 


In addition to meeting the requirements under the Performance Standards, projects must also comply with 


applicable national laws, including those laws implementing host country obligations under international law. 


The IFC has prepared a series of Environmental Health and Safety Guidelines, which provide general and 


sector specific guidance. These documents provide details of the required levels and considerations when 


undertaking an EIA for a project. The following has specifically been referred to as part of the preparation of this 


ESIA for the Project: 


 IFC General EHS Guidelines (2007); 


 IFC EHS Guidelines for Water and Sanitation (2007); and  


 IFC EHS Guidelines for Thermal Power Plants (2008). 


3.2.4 Equator Principles 


In October 2002, the IFC convened a meeting of banks in London to discuss environmental and social issues in 


project finance.  It was decided to try to develop a banking industry framework for addressing environmental 


and social risks in project financing.  This led to the drafting of the Equator Principles. On June 4
th
, 2003, 10 


banks from seven countries signed up to the Equator Principles, a voluntary set of guidelines for assessing and 


managing environmental and social risks in project financing. To date, in excess of 60 financial institutions 


operating in more than 100 countries worldwide have adopted the Equator Principles. As a result, the Equator 


Principles have become the industry standard for addressing environmental and social issues. During March to 


May 2006, the Equator Principles Financial Institutions (EPFIs) engaged in a substantive review of the Equator 


Principles. The revised principles became effective from July 6th, 2006. 


The key points to note are as follows: 


■ The Equator Principles apply to all new project financing that has a total capital cost of $10 million or more 


across all industry sectors (the previous threshold was $50 million); 


■ For projects with potentially significant social and environmental impacts (Category A and B), the borrower 


must complete and disclose a Social and Environmental Assessment (EIA) (previously called an 


Environmental and Social Impact Assessment). The EIA must now comprise a detailed assessment of 


social and environmental impacts including labour, health and safety; and 


■ In the context of the Project, the EIA report must address the relevant potential impacts and risks. 
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3.3 Export-Import Bank of the United States 


3.3.1 Overview 


It is likely that funding for the Project will be required from Ex-Im. In making its funding decisions, Ex-Im 


conducts screenings and reviews of environmental considerations to confirm that the requirements are duly 


satisfied. Ex-Im makes the utmost efforts to ensure that appropriate environmental and social considerations 


are undertaken, in accordance with the nature of the Project for which Ex-Im provides funding, as stated in the 


Guidelines, through such means as loan agreements.  


Ex-Im undertakes the following process to ensure that projects are environmentally and socially acceptable: 


a) classifies the Project into one of four categories, based upon environmental and social sensitivity, 


referred to as “screening”; 


b) conducts a review of environmental and social considerations when making a decision on funding, to 


confirm that the requirements are duly satisfied (referred to as “environmental review”); and 


c) conducts monitoring and follow-up after the decision has been made on funding (referred to as 


“monitoring”). 


Ex-Im ascertains whether a project complies with environmental laws and standards of the host national and 


local governments concerned, as well as whether it conforms to their environmental policies and plans. Ex-Im 


also ascertains whether a project meets the relevant aspects of World Bank Safeguard Policy regarding 


environmental and social considerations supplemented by the IFC Environmental Health and Safety (EHS) 


Guidelines. On the other hand, for private sector limited Ex-Im ascertains whether the Project meets the 


relevant aspects of IFC Performance Standards supplemented by the IFC EHS. Finally, for projects co-financed 


with Multilateral Development Banks in which the European Bank for Reconstruction and Development 


(EBRD), the African Development Bank, the Asian Development Bank or the Inter-American Development 


Bank are involved, Ex-Im Bank may apply the guidelines, in whole or in part, of the respective Multilateral 


Development Bank (MDB) to the Project in order to facilitate U.S. exporter participation in these projects.  In the 


case of conflict between the MDB guidelines and the applicable World Bank Group Guidelines, the more 


stringent guidelines will apply as determined by the E&E Division
7
. 


3.3.2 Ex-Im Project Categorisation 


A proposed project is classified as Category A if it is likely to have significant adverse impacts on the 


environment. The impact of Category A projects may affect an area broader than the sites or facilities subject to 


                                                      


7
 EX-Im, n.d. General Bank Policies. International Environmental Guidelines. [Online]  Available at: 


www.exim.gov/generalbankpolicies/environment/ [Accessed 21 04 2013]. 







 


 


 


   


 39 | 293  


   


physical construction. Category A, in principle, includes projects in sensitive sectors (i.e., sectors that are liable 


to cause adverse environmental impact) or with sensitive characteristics (i.e., characteristics that are liable to 


cause adverse environmental impact) and projects located in or near sensitive areas. An illustrative list of 


sensitive sectors, characteristics and areas is provided within the Guidelines. Within this list ‘thermal power 


station and other combustion installations with a heat output of 300 megawatts’ is included as Point 2. RTR will 


have a power capacity of 320 – 395 MW. Therefore, the Project is therefore likely to be categorised as 


‘Category A’. 


Consistent with the OECD Common Approaches, Category A projects that are structured as project finance 


transactions will be evaluated using the Performance Standards on Social and Environmental Sustainability 


(Performance Standards) of the International Finance Corporation (IFC), and the IFC Environmental Health and 


Safety Guideline (EHS Guidelines) applicable to the underlying sector of the Project. 


3.3.3 Ex-Im EIA Requirements 


Borrowers and related parties must submit an EIA report (for Category A projects) and related documentation 


describing the environmental effects of the projects as well as the environmental effects of any associated 


operations that Ex-Im Bank may identify as being within the scope of its environmental review.  This information 


will enable Ex-Im Bank to evaluate the project's level of compliance with host country environmental guidelines 


as well as the applicable IFC Performance Standards and EHS Guidelines 


3.3.4 Disclosure 


In the case of Category A or B projects, Ex-Im Bank publishes on its website the Project name and location, the 


key environmental factors, the amount financed, the period of EIA availability and the decision of the board.  


3.4 Request for Proposal Requirements 


The Request for Proposal (RfP) issued by Saudi Aramco in relation to the Project sets out a number of 


minimum requirements in relation to the control of environmental impacts. These are set out below. 


3.4.1 Air Pollution Control Requirements 


It is identified within the Preliminary Technical Assessment
8
 that the RTR will be required to operate within 


specific limits for emissions produced as set out within the RfP. However, since it is expected that the Project 


will receive financing by the Ex-Im Bank, the plant will also be required to comply with IFC General EHS 


                                                      


8
 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 
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Guidelines and Performance Standards. Table 3-2 below identifies these two sets of limits; where these 


standards differ, whichever is more stringent will be applicable.  


The RfP Technical Specifications Part II
9
 identifies that stack heights of each HSRG will be approximately 30 


metres, although this height may be adjusted depending upon the levels of impacts identified by on-going air 


modelling studies which have been commissioned by Saudi Aramco. 


Table 3-2 Maximum Permissible Emissions to Air 


Air pollutants Unit RfP Requirement 
World Bank Guide-


lines/IFC 


NOx (as NO2) ppm 50 25 


CO ppm 50 N/A 


SOx ppm N/A N/A 


Smoke No. (visible opacity) % 20 N/A 


Particulates Mg/Nm
3
 N/A N/A 


Reference O2 Vol.% 15 15 


 


Whilst there are clear variations in stringency between Saudi Aramco and IFC/World Bank requirements for 


some parameters, it is identified within the Preliminary Technical Assessment
10


 that due to the fact that only 


natural gas will be utilised, that it “will be achievable to meet the most stringent standards during normal 


operation of the gas turbines proposed and therefore that no specific pollution abatement technology will be 


required”.   


However, despite this, the RfP contains requirements for the inclusion of the following abatement technology: 


■ Dry low NOx burners for each GT; and 


■ Fitting of a Continuous Emissions Monitoring System (CEMS) to allow continuous monitoring of NOx and 


CO emissions and O2 content. 


                                                      


9
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 


10
 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 
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3.4.2 Water Pollution Control Requirements  


It is understood from the Preliminary Technical Assessment
11


 that no direct discharges to the environment will 


be made in terms of wastewater streams. It is understood that all effluent streams generated by the RTR will be 


piped directly to the adjacent Saudi Aramco facility for collection and treatment. Saudi Aramco will be 


responsible for any required treatment prior to discharge. However, the treatment system of RTR will need to 


comply with Saudi Aramco limits for temperature, pH, suspended solids and chemical oxygen demand of the 


Heat Recovery Steam Generators (HRSGs) blow down, oily waste water and process waste water.  


3.4.3 Soil Contamination Control 


The RfP Technical Specifications Part II
12


 identifies that the RTR must be designed, operated and maintained 


in such a way that soil contamination is prevented. 


3.4.4 Permissible Noise Levels 


The RfP Technical Specifications Part II
13


 indicates the maximum noise pressure levels, which are illustrated in 


Table 3-3 below which are broadly comparable to the IFC standards for industrial areas.  


Table 3-3 Maximum Permissible Noise Emissions 


Location Value (1 hour average) 


At the plant fence (all equipment running) Max 60 dB (A) 


At 1 m away from open air installations at 1.5m height Max 85 dB (A) 


Within the Central Control Room Max 50 dB (A) 


Within other machine rooms and workshops Max 85 dB (A) 


 


The RfP Technical Specifications Part II
14


 also identifies that noise attenuation will be necessary; specifically, 


any plant items which exceed the limit levels presented within above will be fitted with noise abatement 


measures such as lagging, acoustic enclosures or silencers.  


                                                      


11
 Sinclair Knight Merz, 26 October 2012. Saudi Aramco Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura - Preliminary 


Technical Assessment report VP01163-E-MM-RP-0002, Salford, U.K: Sinclair Knight Merz. 


12
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 


13
  Ibid. 


14
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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4 Project Description 


4.1 Introduction 


RTR facility will be designed as a power and steam co-generation plant which will comprise two Combustion 


Gas Turbine Generators (CGTG) and two Heat Recovery Steam Generators (HRSGs). The plant will have a 


generating capacity of 320-395 MW and a steam capacity of 1,150 - 1,330 lbs/hr (145 – 168 kg/s) as detailed in 


Table 4-1 below for the RTR.  


Table 4-1 Ras Tanura Co-generation Plant Basic Design Criteria 


Parameter Ras Tanura Co-generation Plant Specifications 


Range of net dependable power capacity 320-395 MW 


Range of net dependable steam capacity 1,150 - 1,330 lbs/hr (x1000) [145 – 168 kg/s] 


Steam supply pressure design value 750 psi.g [51.7 bar.g] 


Steam supply temperature design value 800 °F [426.7°C] 


Feed water supply pressure design value 1100 psi.g [75.8 bar.g] 


Feed water supply temperature design value 370 °F [187.8°C] 


 


4.2 Project Justification 


The RTR will represent one of three proposed co-generation systems to be installed by Saudi Aramco, within 


the site boundary of existing Saudi Aramco refinery facilities. 


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity 


to supply Saudi Aramco for the onsite oil and gas treatment facilities. The design of the plants would ensure 


efficient production of these commodities at the lowest price possible. The plants would all be powered by feed 


water and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence 


the co-generation aspect will give an overall better use of the fuel. In the event of excess electricity being 


generated, this would be fed into the Saudi Electricity Company (SEC) grid system. 


The RTR will need to be designed, constructed and operated in accordance with the environmental and social 


requirements of the PME. It is expected that private finance will be sought from Ex-Im. Therefore, the Project 


will also be required to meet the stringent requirements of the Equator Principle Financial Institutions (EPFIs) 


and the International Finance Corporation (IFC).  
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4.3 Site Reference Conditions 


4.3.1 Overview 


As identified in the RfP Technical Specifications Part II
15


, the following reference conditions must be factored 


into the design: 


■ Elevation A.S.L.        2 m 


■ Annual average temperature     26 °C 


■ Maximum average daily temperature of hottest month  35 °C 


■ Minimum temperature      0 °C 


■ Maximum ambient temperature for outdoor installations   48 °C 


■ Maximum ambient temperature in the shade    48 °C 


4.3.2 Climate Conditions  


Some severe climatic conditions have been recorded and must be considered with particular attention to high 


ambient humidity, sudden heavy downpours, strong winds, sand and dust-storms. 


4.3.3 Seismological Data 


The Plant Sites are exposed to a seismic hazard induced by the seismically active Iranian coast. The site is 


located on the Arabian Peninsula, identified as the rigid Arabian plate, which is a quiet zone without local 


significance seismically. 


4.3.4 Access and Security 


Perimeter fences surround the entire site and the computer security gate is manned and coordinated by the 


Saudi Aramco Security Department. Separate access will be created during construction with temporary 


fencing. During operations, access will be through the main security gate for the entire processing and co-


generation plant site. 


                                                      


15
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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4.4 Project Technical Specifications 


4.4.1 Project Specification Summary 


The power and steam capacity of the RTR will be obtained using power generation and steam co-generation 


configuration based on gas turbine technology.  


The RTR will be configured as follows: 


■ 2 General Electric gas turbines 7FA.04 type, equipped with a mechanical chiller package and natural gas 


fuel capacity;  


■ 2 Heat Recovery Steam Generator (HRSGs) with natural gas supplementary firing; 


■ Plant interfaces with existing Saudi Aramco refinery facilities including:  


 Fuel supply pipelines of natural gas with no back up fuel; 


 Steam supply pipelines; 


 Feed water, potable water, fire and utility water supply pipelines; 


 Waste water discharges to Saudi Aramco; 


 Electrical export interfaces to Saudi Electricity Company (SEC) and Saudi Aramco; 


■ Chilled water coils within the air intake hood of each gas turbine compressor; 


■ 2 Totally Enclosed Water Air Cooled generators (TEWAC) of 210MW each; 


■ Chemical dosing of the main feed water; 


■ Electrical system; 


■ Control system, including: 


 Gas turbine control, monitoring and protection system; 


 HRSGs control, monitoring and protection system; 


 Package unit controllers; 


 Distributed Control System (DCS);  


 External Interfaces; and 


 Communication and plant security systems. 


■ General Plant Systems, including: 


 Fuel systems of natural gas only; 
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 A Closed Circuit Cooling Water system (CCCW) to allow cooling of plant equipment; 


 Compressed air system; 


 Fire fighting system; and 


 Waste water system. 


■ Emergency Diesel Generator; and 


■ Workshop and stores. 


4.4.2 Site Layout 


Figure 4-1 and Figure 4-2 below illustrates the Project site within the context of the Saudi Aramco facility and 


the proposed general site layout. 
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Figure 4-1 Project Site within Saudi Aramco Facility  
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Figure 4-2 General Layout Drawing 
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Figure 4-3 Site Layout Drawing
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4.4.3 Operation and Maintenance Modes 


Normal Plant operation modes will be based on continuous full load (base load) operation of the plant units. 


However, to cover any possible emergency cases or operational requirements of the processing facilities, 


Saudi Aramco can request for the following operation modes: 


■ Part load operation of individual co-generation units within the technical limits of the units; and 


■ Shut-down of an individual unit or of all units. 


As specified within the RfP Part II Technical Specification
16


, several operational requirements have been 


defined for the RTR, as follows: 


■ RTR will be designed and operated so that the maximum acceptable flue gas emission values as specified 


in Section 3.4.1 – Air Pollution Control Requirements hereof are met, without the need to shut down 


Plant Units. Full compliance with the conditions of the admissible air pollution is required within 60 - 100% 


of each Plant’s power range. For part loads of less than 60%, higher emission levels for NOx and CO will 


be acceptable; 


■ RTR will be designed to avoid loss of Net Power Output and/or Net Steam Output during sudden load 


changes, or an outage of a combustion gas turbine generator and/or a HRSG; 


■ Black start capability of the Plants will not be provided; 


■  RTR will make the uninterrupted, reliable and secure transition to: 


 Island Mode Operation and operate in Island Mode for extended periods of time in case of separation 


from the SEC Grid; and 


 Houseload Mode Operation and operate in Houseload Mode for extended periods of time. 


■ Planned maintenance outage will be scheduled during wintertime and coordinated with the management of 


the corresponding Processing Facility. The technology shall be selected in order to increase the time 


between inspections; 


■ The auxiliary power will be derived from the power generation units of the Plants and not from Saudi 


Aramco’s substations; and 


■ Plant facilities and equipment will be arranged and spaced sufficiently to enable satisfactory operation and 


maintenance of the Plants. 


                                                      


16
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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4.4.4 Fuel Use 


The Plant is designed to fire fuel gas only and this will be supplied by Saudi Aramco to the RTR at the Interface 


by one supply pipeline from the sales gas grid.  


Fuel consumption will depend on dispatch and ambient conditions but it is estimated that RTR will consume 


27.1 million gigajoules (GJ) per year.  


4.5 Construction and Operation 


4.5.1 Site Preparation Works 


The preparatory works will include site surveys/investigations, preparation and development works.  


It is understood that firstly all the area will be cleared of all large size elements (rocks, cobbles, rubbish etc.) 


and vegetation (trees, shrubs etc.). All buried services such as cables and piping will be removed from site after 


approval from Saudi Aramco.  


According to the RfP Part II Technical Specification
17


, the following surveys and investigations will be carried 


out:  


■ Underground facilities survey, including removal and/or relocation; 


■ Site survey, including topography, geology, seismic conditions and meteorology; and 


■ Geotechnical and soil investigations, including a soil contamination assessment. 


The site will then be prepared for earthworks and foundations such as backfilling with compact/consolidation, 


soil exchange, grading and levelling. Some installations and temporary elements will be also installed including 


site drainage, temporary road system and temporary fencing system.    


4.5.2 General 


The Construction Contractors, and their subcontractors, will be responsible for all aspects of Project 


construction including the following: 


■ Site preparation;  


■ Civil works: 


 Piles for foundation purposes; 


                                                      


17
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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 Backfilling, levelling and grading; 


 Landscaping and internal fencing; and 


 Required infrastructure including all access roads to the plant site. 


■ Supply and installation of plant and equipment; and 


■ Mechanical, electrical and plumbing works. 


All temporary utilities and infrastructures will be provided during the construction phase, including as a 


minimum: 


■ On-site access roads; 


■ Temporary catering facilities; 


■ Housing camp and contractor’s offices; 


■ Control room; 


■ Prayer room; 


■ First aid room; 


■ Security room; 


■ Plumbing, drainage, and sanitary facilities; 


■ Laydown area; 


■ Warehouses and workshops for site construction purposes; 


■ Laboratory; 


■ Vehicles, mobile equipment, temporary power generators; 


■ Ventilation and air conditioning facilities for the Plant buildings; 


■ Fire fighting system, compressed air supply and distribution supply, potable water system, sanitary 


systems, underground cable ducts and trenches, yard lighting, construction fencing to enclose the Plant, 


parking and other support facilities; and 


■ Fuel, electricity (distribution system) and water (storage and distribution) required during construction. 
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4.5.3 Gas Turbine Generator 


It is proposed that two GE 7FA.04 gas turbine units will be installed for the RTR, which will include a starting 


motor system. As specified within the RfP Part II Technical Specification
18


, the gas turbine generator will 


include the followings: 


■ Enclosures; 


■ All skids;  


■ Off-base air cooling system; 


■ Self-cleaning air inlet filter system with ducts and silencer; 


■ Chiller coils in the air inlet; 


■ Compressor washing system; 


■ Exhaust gas system; 


■ Three phase AC generator, including excitation and voltage regulation; 


■ Lubrication system; 


■ Turning gear; 


■ Fuel compartments 


■ Dry low NOx burner, 


■ Fire fighting and alarm system; 


■ Instrumentation & Control (“I&C”) system; 


■ Turbine and generator protection system; 


■ Synchronizing facilities  


■ Local control compartment; 


■ Unit related electrical facilities; and 


■ Gas turbine start-up facilities. 


                                                      


18
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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4.5.4 Heat Recovery Steam Generator Island 


The RTR will feature two heat recovery steam generators (HRSGs) which will allow single pressure steam 


production which will enable the provision of superheated process steam to the affiliated and adjacent Saudi 


Aramco refinery. 


Feedwater supplied by the Saudi Aramco refinery will be at sufficient pressure to ensure that the proposed 


steam range is achieved. No deaerators are included within the RTR design, as this will also be provided by the 


adjacent facility. 


No bypass stacks will be installed as it will be necessary to operate the gas turbine units in conjunction with the 


HRSGs. It is understood that supplementary firing will be possible but only in the event of an outage of the 


other turbine/HRSGs unit. 


As specified within the RfP Part II Technical Specification
19


, the HRSGs will include the followings: 


■ Stack; 


■ Vent and drain systems; 


■ Relief and blow-down system according to sa-standards; 


■ Boiler related piping and valves;  


■ Start-up facilities; and 


■ Supplementary firing and burner management system. 


4.5.5 Fuel Gas System 


As specified within the RfP Part II Technical Specification
20


, the fuel gas system will include fuel gas pressure 


reducing stations, heating, knock-out drum and filter systems, separator, booster compressor (where required), 


fuel gas piping, pipelines, shut-off and safety valves, condensate tanks, and metering. 


A booster compressor shall be provided as required if the gas pressure at the interface is too low for the gas 


turbine. 


The booster compressor package must be complete package, including: 


■ Gas compressor; 


■ Inlet filter; 


                                                      


19
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 


20
 Ibid. 
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■ Cooler equipment (if applicable) 


■ Piping, valves safety devices; 


■ Related electrical facilities; and 


■ Instrumentation and control system. 


4.5.6 Accident Prevention and Containment Systems 


A fire protection system will be designed and installed in compliance with the requirements and codes of the 


National Fire Protection Association (NFPA). 


Fire water will be sourced from the interface with the adjacent Saudi Aramco plant. If necessary, following initial 


assessments within the detailed design phase, pumps may be required to ensure that water pressure is 


maintained. 


In addition, CO2 fire control systems will be installed within the GT enclosure. 


4.5.7 Chemical Storage  


A specific chemical and hazardous materials control procedure will be implemented by the Contractor to ensure 


appropriate management, both in terms of environmental protection and health and safety. The objectives of 


this procedure are to ensure the following: 


■ Minimise the generation of waste material through judicious use of raw materials and recuse or recycling of 


materials where possible; 


■ Treat and dispose of wastes in a way which minimises impacts upon the surrounding environment; and 


■ To promote awareness of and adherence to proper waste management by all employees. 


The procedure will detail appropriate handling, storage and disposal procedures for all chemical and hazardous 


materials. 


4.5.8 Access and Security 


Separate access will be created during construction with temporary fencing. During operations, access will be 


through the main security gate for the entire processing and co-generation plant site. 


4.5.9 Seismic Design 


The Project site is located in an area equivalent to Zone 1 seismicity of the US Uniform Building Code or class 


II seismicity of the French Paraseismic Code. Therefore all plant items will be adequately designed to resist 


seismic loads. The preliminary soil investigation report compiled by Rashid Geotechnical & Materials (RGME) 


specified that based on the subsurface strata information the site may be taken to be Class D under the Saudi 


Aramco SAES-A-112 classification system. 
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4.5.10 Operational Staff 


It is understood that there will not be any specific operational staff housing compounds or buildings within the 


Project site and that all operational staff will commute from existing residential areas/towns.  


4.6 Decommissioning  


No information regarding decommissioning has been provided at this stage. 


4.7 Analysis of Alternatives 


An analysis of alternatives is an important part of any environmental assessment to ensure that the Project 


option selected is environmentally preferable to other possible project alternatives. In the case of the Aramco 


Co-Generation Facilities however the analysis of options has already been undertaken by Saudi Aramco, who 


has provided the Project specification to bidders. This includes the following: 


■ Allocation of project site area; and 


■ Specification of technologies and capacities required. 


Although Saudi Aramco have not released details of their analysis of alternatives process as part of the RTR, 


the option selected is considered to be the best option for the following reasons: 


■ The RTR site is appropriate for the proposed use; and 


■ The technologies specified are considered to be ‘Best Available Technologies’ within the context of Saudi 


Arabia, minimising emissions through: 


 The use of natural gas as the only fuel source; 


 Low NOx burning technologies; and 


 Cogeneration ensuring efficiencies in production and lower CO2 equivalent emissions.  


It is therefore considered that there are no more suitable alternatives to the Project in terms of both the location 


of the Project site and the technologies employed. This conclusion is further supported by the fact that the Co-


Generation projects will replace in part gas fired steam boilers; therefore the co-generation aspect will give an 


overall better use of the fuel, resulting in lower emissions per unit of power overall. 


Another aspect of an alternatives analysis is a consideration of the no development option. In this instance this 


is not considered to be a viable option for Saudi Aramco as they have identified a need for co-generation 


facilities to ensure the efficient production of electricity and steam for their refinery operations at the lowest 


price possible.  
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5 Impact Assessment Methodology 


5.1 Methodology for the Assessment of Impacts 


The assessment of the potential impacts of both the construction and operational phases associated with the 


Project is based on a number of criteria, which are used to determine whether or not such effects are 


‘significant’. These significant criteria comprise: 


 Local, national and international legislation, regulations and standards; 


 Relationship with national planning policy; 


 The sensitivity of the local environment; 


 The reversibility/irreversibility and duration of effects; 


 The inter-relationship, if any, between the effects – i.e. an assessment of cumulative impacts; and 


 The results of consultations with the environmental regulator. 


The significance of effects reflects judgements as to the importance or sensitivity of the affected receptor(s) and 


the nature, magnitude and duration of the predicted changes. For example, a large adverse impact on a feature 


or site of low importance will be of less significance than the same impact on a feature or site of high 


importance. 


5.2 Sensitivity (Importance) of Receptors 


Receptors are defined as the physical resource or user group that would be affected by a proposed 


development. The baseline studies identify potential environmental receptors for each topic. Certain receptors 


may be more sensitive to environmental effects than others, whilst the importance of a receptor may depend, 


for example, on its frequency or extent of occurrence at a local, national, regional or international scale. 


5.3 Description of Effect 


Effects (otherwise referred to as ‘impacts’) are defined as the physical changes to the environment as attributed 


to a project. For each topic, the likely environmental effects are identified and taken into consideration, 


including their magnitude, comparing the effects with and without the Project in place.  
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Effects are defined as either ‘adverse’ or ‘beneficial’ and, depending on the discipline, either ‘direct’ (effects 


directly attributable to a project action/activity), or ‘indirect’ (effects that are not directly attributed to a project 


action/activity). 


Effects are also divided into those occurring during the construction phase of a project, and those that occur 


during the operational phase. Again, dependent on the discipline, this ESIA may refer to such effects as 


‘temporary’ (generally during the construction phase), and ‘permanent’ (generally during the operational phase). 


5.4 Significance of Effects 


Prediction of impacts is essentially an objective exercise to determine what could potentially happen to the 


environment as a consequence of the Project and its associated activities. Impacts have been categorised 


according to their various characteristics (e.g. are they detrimental or beneficial, direct or indirect, etc.). The 


various types of impacts that arise, and the terms used in this assessment are shown and discussed in the 


following tables and associated text.  


5.5 Evaluation of Impacts 


In evaluating the significance (i.e. importance) of impacts, the following factors were taken into consideration: 


■ Impact severity: The severity of an impact is a function of a range of  considerations including impact 


magnitude, impact duration, impact extent, and legal and guideline compliance; and 


■ Nature and sensitivity of the receiving environment: The characteristics of the receptor / resource will be 


taken into consideration with respect to its vulnerability / sensitivity to an impact / change.  


In evaluating the severity of the impacts, the following factors were taken into consideration: 


■ Impact Magnitude: The magnitude of the change that is induced (i.e. the percentage of a resource that is 


lost); 


■ Impact Duration: The time period over which the impact is intended to last; 


■ Impact Extent: The geographical extent of the induced change; and 


■ Regulations, Standards and Guidelines: The status of the impact in relation to regulations (e.g. discharge 


limits), standards (e.g. environmental quality criteria) and guidelines.   


The tables below outline the impact criteria used within the assessment. 
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Table 5-1 Definition of Impact type 


Impact Type Definition 


Direct Impact 
Impacts that result from a direct interaction between a planned project activity and 
the receiving environment (e.g. between occupation of a plot of land and the habitats 
which are lost). 


Secondary Impact 
Impacts that follow on from the primary interactions between the Project and its envi-
ronment as a result of subsequent interactions within the environment. (e.g. loss of 
part of a habitat affects the viability of a species population over a wider area). 


Indirect Impacts 
Impacts that result from other activities that are encouraged to happen as a conse-
quence of the Project (e.g. presence of project promotes service industries in the 
region). 


Cumulative impact 
Impacts that act together with other impacts to affect the same environmental re-
source or receptor. 


Residual Impact 
Impacts that remain after mitigation measures have been designed into the intended 
activity. 


 


Table 5-2 Impact Assessment Terminology 


Term Definition 


Impact magnitude 


Magnitude 
Estimate the size of the impact (e.g. the size of the area damaged or impacted, the 
% of a resource that is lost or affected etc.) 


Impact Nature 


Negative impact 
An impact that is considered to represent an adverse change from the baseline, or 
introduces a new undesirable factor. 


Positive impact 
An impact that is considered to represent an improvement on the baseline, or intro-
duces a new desirable factor. 


Neutral impact 
An impact that is considered to represent neither an improvement nor deterioration in 
baseline conditions. 


Impact Duration 


Temporary Impacts are predicted to be of a short duration and intermittent / occasional in nature. 


Short-term 
Impacts that are predicted to last only for a limited period but will cease on comple-
tion of the activity, or as a result of mitigation / reinstatement measures and natural 
recovery. 
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Term Definition 


Long-term 
Impacts that will continue over an extended period but cease when the Project stops 
operating. These will include impacts that may be intermittent or repeated rather than 
continuous of they occur over an extended period of time. 


Permanent 
Impacts that occur once on development of the Project and cause a permanent 
change in the affected receptor or resources that endures substantially beyond the 
Project lifetime. 


Impact Extent 


Local Impacts are on a local scale (e.g. restricted to the vicinity of the facility etc). 


Regional 
Impacts are on a national scale (effects well beyond the immediate vicinity of the 
Project and affect an entire region). 


Global Impacts are on a global scale (e.g. global warming, depletion of the ozone layer). 


 


Table 5-3 Impact Severity Criteria 


Impact Severity Definition 


Slight 
Effects are very small and difficult to distinguish from the baseline / within natural fluc-
tuations. 


Low 
Affects a specific group of localised individuals within a population over a short time 
period (one generation or less), but does not affect other trophic levels or the popula-
tion itself. 


Medium 
Affects a portion of a population and may bring about a change in abundance and/ or 
distribution over one or more generations, but does not threaten the integrity of that 
population or any population dependant on it. 


High 


Affects an entire population or species in sufficient magnitude to cause a decline in 
abundance and / or change in distribution beyond which natural recruitment (repro-
duction, immigration from unaffected areas) would not return that population or spe-
cies, or any population or species dependant upon it, to its former level within several 
generations. 


 


The likelihood (probability) of an event occurring has been ascribed using a qualitative scale of probability 


shown in Table 5-4 below. 
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Table 5-4 Likelihood Categories 


Likelihood Definition 


Extremely unlikely 
The event is very unlikely to occur under normal conditions but may occur in excep-
tional circumstances, e.g. emergency conditions. 


Unlikely The event is unlikely but may occur under normal conditions. 


Low likelihood The event is likely to occur during normal conditions. 


Medium likelihood The event is very likely to occur during normal conditions. 


High likelihood / 
inevitable  


The event will occur during normal conditions.  


 


The significance of each impact is determined by comparing the impact severity against the sensitivity of the 


receptor in the impact significance matrix provided in Table 5-5 below: 


Table 5-5 Determining the Significance of Impacts 


  


Sensitivity of Receptor 


Low (L) 
Low-medium 


(LM) 
Medium (M) 


Medium High 
(MH) 


High (H) 


Im
p


a
c
t 
S


e
v
e


ri
ty


 Slight (1) Negligible Negligible Negligible Minor Minor 


Low (2) Negligible Negligible Minor Minor Moderate 


Medium (3) Negligible Minor Minor Moderate Major 


High (4) Minor Moderate Moderate Major Major 


 


Lastly, impacts are defined according to the criteria set out in Table 5-6. 
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Table 5-6 Definition of Impacts 


Significance Definition 


Positive Impact 
An Impact that is considered to represent an improvement on the baseline or introduc-
es a new desirable factor. 


Negligible Impact Magnitude of change comparable to natural variation. 


Minor Impact Detectable but not significant. 


Moderate Impact Significant; amenable to mitigation; should be mitigated where practicable. 


Major Impact Significant; amenable to mitigation; must be mitigated. 


Critical Impact 
Intolerable; not amenable to mitigation; alternatives must be identified – Project Stop-
per. 


 


5.6 Cumulative Impacts 


Where possible the cumulative effects of the Project are considered within the ESIA. Two types of cumulative 


effects have been considered: 


 Type 1 Cumulative Impact: the combined effects of different environmental factors from a single 


development on a particular receptor, e.g. one residential property may experience a degradation in local air 


quality and an increase in noise levels as a result of construction activities; and 


 Type 2 Cumulative Impact: the combined effects of all developments within the area, e.g. impacts on air 


quality from one development may not be significant when considered alone, but may be significant in 


combination with other proposed developments. 


The ESIA has considered Type 1 cumulative effects largely in relation to construction; whereby there is the 


potential for noise impacts together with dust emissions upon sensitive residential receptors. 


A detailed assessment of Type 2 cumulative effects associated with the operational phase of the Project has 


also been undertaken in relation to those activities which are those most likely to give rise to significant 


environmental impacts as follows: 


■ Air quality assessment to determine the air quality impacts associated with air emissions from the Project 


together with existing emissions from the existing Saudi Aramco facilities; and 


■ Noise assessment to determine the noise impacts associated with the operation of the Project together with 


existing noise emissions from the Saudi Aramco facilities. 
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6 Air Quality 


6.1 Introduction 


This chapter of the EIA considers the issues of ambient air quality and stack emissions arising from existing 


sources within the Saudi Aramco refinery complex and in proximity to the proposed RTR facility, together with 


the planned facility. 


The chapter presents a summary of the specific findings of air dispersion modelling work undertaken by 


Exponent Atmospheric Services on behalf of Marubeni
21


. The full report of the work undertaken by Exponent, 


the methodologies employed, and the findings, together with all detailed emissions calculations, wind roses, 


and concentration contour plots may be found in Annex 3.  


6.2 Relevant Air Quality Emission Standards 


6.2.1 International Standards 


Guidelines for air emissions and ambient air quality are provided by the International Finance Corporation (IFC) 


of the World Bank Group (WB) for use in environmental assessments (IFC 2007).  However, it is stipulated in 


the IFC document that these guidelines are only for use in the absence of local (national) ambient air 


quality standards; therefore, they have been included and used only where national standards do not exist.   


The IFC EHS Guidelines for emission standards for combustion turbines for NOx is detailed below; there are no 


IFC EHS emission standards for particulate matter, as shown in Table 6-1, below: 


Table 6-1 IFC Air Quality and Emissions Standards for NOx, PM10 & PM2.5 


Pollutant IFC EHS Guidelines for Combustion Turbine 


NOx 51mg/Nm
3
 (25ppm) 


Particulate Matter 
(PM10) 


N/A 


Particulate Matter  
(PM 2.5) 


N/A 


 


                                                      


21
 Exponent Atmospheric Sciences (June 2013). Air Dispersion Modelling for a Cogeneration Project at the Ras Tanura Refinery, Saudi 


Arabia 
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6.2.2 National standards 


Presidency of Meteorology and the Environment 


The PME ambient air quality standards for NOx and particulate matter are as presented in Table 6-2, below. As 


the emissions of SO2 are virtually zero, these are not included for within this study.  


Table 6-2 PME Air Quality and Emissions Standards for NO2, PM10 & PM2.5 


Air Quality Standards (µg/m
3
) 


Pollutant Averaging period 
Max Concentrations 


KSA Standards 
µg/m


3 
(ppm)


(a)
 


Allowable Exceedances
(b)


 


Nitrogen Dioxide (NO2) 
1 Hour 
Annual 


660 (0.35) 
100 (0.05) 


2 per 30 days 
None 


Carbon Monoxide (CO) 
1 Hour 
8 Hours 


40.000 (32) 
10,000 (8.1) 


None 
None 


Inhalable Particulate Matter 
(PM10)  


24-hour 
Annual 


340 
80 


24 per year
(c) 


None 


Inhalable Particulate Matter 
(PM2.5) 


(d-e)
 


24-hour 
Annual 


35 
15 


24 per year
(e) 


None 


(a) Maximum ground-level concentrations (GLC) value corrected to STP (standard temperature and pressure conditions) of 25
0
C and 760 


mm Hg. 


(b) Indicates the number of times a GLC may be in excess of the GLC limit value without registering as a violation of the standard. 


Allowable exceedances are counted over a calendar month or year as appropriate using the Gregorian calendar. 


(c) Average 90
th
 percentile 24 hour concentration must not exceed 340µg/m


3
. 


(d) Exceedances of this pollutant as a result of natural causes such as sand storms are not considered violations of the standard. 


(e) Average 90
th
 percentile 24 hour concentration must not exceed 35µg/m


3
. 


6.2.3 Saudi Aramco Standards 


Given the involvement of Saudi Aramco in the Project, it is incumbent on the EIA to make due reference to any 


specific and pertinent engineering standards. The master reference in this instance is the Saudi Aramco’s 


‘Ambient Air Quality and Source Emissions Standards’
22


 the contents of which clearly dictate the need for a 


proponent/developer to ensure adherence to the appropriate PME (and Royal Commission, where warranted) 


standards.  


The relevant Saudi Aramco documents are the following: 


                                                      


22
 Saudi Aramco (31


st 
July 2012). Engineering Standard SAES-A-102 – Ambient Air Quality and Source Emissions Standards 


(Environmental Standards Committee).  
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■ SAES-A-102 Ambient Air Quality and Source Emissions Standards
23


, 31th July 2012 within SAES. 


Requirements specified in this standard are in addition to requirements under government environmental 


standards which are KSA GER (2001), PME and the Royal Commission Environmental Regulations. The 


Project will be required to comply with this standard. This provides for example the following requirements: 


 ‘Site emission sources at a prevailing downwind direction and at suitable distances from sensitive areas 


(population areas, roads, etc.). Evaluation of such facilities as to adequacy of location, emission 


controls, and/or operational procedures shall be reviewed and approved on an individual basis by the 


EPD’; 


 ‘All industrial facilities shall be designed to not discharge any toxic substances or hazardous matter in 


such quantities or duration as to be harmful to the health and welfare of humans, animals, or plants. 


Evaluation of such facilities as to adequacy of controls and/or procedures and emission potential shall 


be done on an individual basis by the EPD’; and 


 ‘Best Available Control Technology (BACT) shall be used for new facilities and Best Available Retrofit 


Technology (BART) shall be used for existing facilities undergoing modification to control air pollutant 


emissions’. 


■ SAEP-340 Air Dispersion Modelling and Emission Inventory
24


, 5
th
 June 2010 within SAEP. This document 


contains technical procedures for ambient air dispersion modelling and emission inventory. 


6.3 Methodology 


6.3.1 Overview 


The scope of this assessment has included the following: 


■ A qualitative assessment of potential air quality impacts during the construction phase of the Project; and 


■ Air dispersion modelling undertaken by Exponent Atmospheric Sciences (see Annex 3 for a 


comprehensive report on the work).  


6.3.2 Air Dispersion Modelling 


Air dispersion modelling has been undertaken by Exponent Atmospheric Sciences on behalf of Marubeni. The 


purpose of the air emissions modelling analysis was to assess the changes in air quality impacts due to the 


                                                      


23
 Saudi Aramco (31


st 
July 2012). Engineering Standard SAES-A-102 – Ambient Air Quality and Source Emissions Standards 


(Environmental Standards Committee) 


24
 Saudi Aramco (5


th 
June 2010). Engineering Procedure SAEP-340 – Air Dispersion Modelling and Emission Inventory. 
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emissions of nitrogen oxides (NOx), carbon monoxide (CO) and particulate matter (PM10, PM2.5) from the 


proposed facility, and to determine compliance, or otherwise, with the Saudi Arabian ambient air quality 


standards. As the emissions of sulphur dioxide (SO2) are negligible, SO2 was not modelled in the study.  


The RTR sources modelled include two stacks modelled as point sources. Source emissions were developed 


by Exponent Atmospheric Sciences in consultation with Marubeni Europower Ltd and represent the best 


current understanding of the emissions that will be achieved.  


In addition, a cumulative air quality assessment was conducted of the area which included the modelling of 


existing Saudi Aramco refinery sources, together with an assessment of ambient background concentrations for 


the assessment of compliance with the relevant air quality standards.  


Information pertaining to the exact methodologies employed may be found at Annex 3, including the use of the 


CALMET diagnostic meteorological model, and the CALPUFF dispersion model.  


Further, NO2, CO, PM10 and PM2.5 concentrations resulting from the cumulative impact modelling of the other 


sources within the Ras Tanura site were added to the concentrations resulting from the proposed co-generation 


facility. Background concentrations representing the impact from distant sources and additional sources not 


explicitly modelled were added to the modelled impacts to obtain estimates of the total ambient concentrations 


impacts with the ambient air quality standards as set by the PME (see Table 6-1). 


Independent Power Plant Emissions and Local Emissions Sources 


The proposed RTR will be fuelled by natural gas with emissions vented through two 30 metre stacks. Pollutants 


emitted include NOx, CO, and particulate matter (PM). For modelling purposes, the client-provided emissions 


for PM10 were all conservatively assumed to be in the form of PM2.5. As the emissions of SO2 are virtually zero, 


SO2 was not modelled in this study.  


Figure 6-1, below, shows the planned location of the two stacks together with the Ras Tanura background 


sources; whilst Table 6-3 summaries the key characteristics and emissions of the two new co-generation 


emissions sources. 
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Key: red crosses show existing background sources of air emissions, whilst the two stacks of the proposed new co-


generation facility are shown in blue.  


Figure 6-1 Ras Tanura Background Sources and the Two Stacks of the New Ras Tanura Co-generation 
Plant 


 


Table 6-3 Characteristics and Emissions of the Two New Point Emissions Sources 


 
UTME-


39 
WGS-84 


UTME-39 
WGS-84 


Base 
Elev. 


Stack 
Height 


Stack 
Diam. 


Exhaust 
Velocity 


Exhaust 
Temp. 


PM10 NOx CO 


 km km m m m m/s K g/sec g/sec g/sec 


Stack 1 410.617 2952.636 4 30.00 5.50 17.6 442.09 1.416 19.76 4.331 


Stack 2 410.651 2952.668 4 30.00 5.50 17.6 442.09 1.416 19.76 4.331 
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The air quality of the airshed within which the Project site is to be located will be strongly influenced by 


combustion emissions from the existing facilities within the wider Saudi Aramco refinery environs. Emissions 


from traffic associated with the industrial complex and the limited residential development around the plant are 


unlikely to contribute significantly to elevated pollutants levels beyond the areas immediately adjacent to the 


road network used by the traffic. 


Existing Saudi Aramco Oil Refinery Sources for Cumulative Assessment 


Existing Saudi Aramco Refinery sources were gathered from previous air quality modelling assessments 


undertaken by Exponent Atmospheric Sciences.  


Building Downwash Analysis 


Short stacks that are relatively close to buildings or other structures may be affected by building downwash 


effects. The buildings affect the air flow and increase atmospheric turbulence in the vicinity of the structures. 


This may affect dispersion and plume rise of emissions emitted near the buildings.  


The buildings downwash analysis undertaken by Exponent Atmospheric Sciences was produced using the U.S. 


Environmental Protection Agency’s (US EPA) ‘Building Profile Input Program’. This program incorporates 


guidance to produce the building heights and project building widths that affect the dispersion of pollutants from 


the source in question.  


A complete building downwash analysis was conducted to develop wind-direction specific effective building 


dimensions for use in the modelling analysis and may be found within the report at Annex 3.  


Background Concentrations from Monitoring 


Hourly ambient concentration measurements for NO2 and CO from the Rahimah AMMNET (Saudi Aramco Air 


Quality and Meteorological Monitoring Network) monitoring station for the year 2009 through to the year 2011 


were used to represent the impacts of distant background sources or other sources that were not explicitly 


modelled.  


Level 1 background as defined by the US EPA is the most conservative estimate of background concentrations. 


It is based on the highest measured concentrations each year averaged out over a three year period. EPA 


guidance indicates that the measured concentrations used in the determination of the background should 


exclude impacts from nearby sources that are explicitly modelled. This is done by excluding data measured 


when the monitor is downwind of the nearby facility. In this study, Level 1 background concentrations were 


determined for 1-Hour and annual NO2 and 1-Hour and 8-Hour CO.  


The monitoring background values are then compared to the ambient air quality standards. In theory, 


refinements may be made to the background concentrations (i.e. Level 2) to reduce the conservatism referred 


to earlier by evaluating the diurnal and seasonal variations in background concentrations. However, because 


compliance with the ambient air quality standards was demonstrated with the more conservative Level 


1 background, the use of Level 2 background was not necessary in this study. Unfortunately, ambient 
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monitoring data for PM10 and PM2.5 were not available for the Ras Tanura area so background concentrations 


for particulate matter could not be determined.  


Meteorological Modelling 


The approach as described in detail within the report to be found at Annex 3 was to use a numerical weather 


model combined with meteorological observation data from the AMMNET network, together with that from 


nearby aviation stations and Royal Commission stations, as inputs into the CALMET diagnostic meteorological 


model to provide meteorological input to the air dispersion modelling.  


A total of six AMMNET stations, two Royal Commission stations, and two aviation station datasets were used in 


the modelling. In addition, Dammam, Dharan, and KFIA meteorological datasets were obtained from the 


International World Organisation ISHWO datasets.  


A total of ten surface stations were used in the CALMET modelling, as shown in Table 6-4, below: 


Table 6-4 Meteorological Surface Station Observational Datasets 


 ID Period of Record 
UTM (E), Datum 


WGS-84km 


UTM (N), Da-
tum WGS-


84km 
UTM Zone 


AMMNET 


Berri Conv. 1401 2007-2011 365.197 2979.406 39 


Rahmiah Conv. 1403 2007-2011 407.714 2954.806 39 


Ras Tanura ORS 9901 2007-2011 413.898 2949.900 39 


Ju’aymah ORS 9902 2007-2011 401.128 2960.701 39 


Berri ORS 9903 2007-2011 360.594 2984.688 39 


Royal Commission 


Site 1 9991 2007-2011 354.594 2991.458 39 


Site 2 9992 2007-2011 361.271 2995.436 39 


ISHWO – Aviation Sites 


Dammam 404150 2007-2011 380.345 2924.195 39 


Dharan 404160 2007-2011 416.823 2905.521 39 


KFIA 404170 2007-2011 382.058 2926.062 39 


 


The air quality modelling incorporated the use of five years of meteorological data (2007 to 2011).  


6.3.3 Significance Criteria 


The significance of the predicted concentrations for the operation of the Project has been based on the magni-


tude of the maximum predicted off-site concentration relative to the ambient air quality standards for the pollu-


tant and averaging period.  The residual impact is based on the actual predicted concentration, with the signifi-


cance being based on the impact of the Project without any further mitigation measures beyond those already 
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incorporated in the design of the plant.  For the predicted pollutant concentrations, the assessment was based 


on the levels presented in Table 6-5 (assumed in the absence of any published guidance). 


Table 6-5 Criteria for Determination of Significance 


Process Contribution as Percentage of Relevant 
AQS 


Significance 


0 – 5% Negligible 


6 – 25% Minor 


26 – 70% Moderate 


70 – 100% Major 


>100% Critical 


 


Impacts on pollutant concentrations will be either positive (concentrations predicted to decrease) or negative 


(pollutant concentrations are predicted to increase). 


6.4 Existing Baseline Conditions 


6.4.1 Ambient Air Quality  


Hourly ambient concentration measurements for NO2 and CO from the Rahimah AMMNET (Saudi Aramco Air 


Quality and Meteorological Monitoring Network) monitoring station for the year 2009 through to the year 2011 


were used to represent the impacts of distant background sources or other sources that were not explicitly 


modelled.  


Unfortunately, ambient monitoring data for PM10 and PM2.5 were not available for the Ras Tanura area so 


background concentrations for particulate matter could not be determined. SO2 has not been included as 


emissions from the Saudi Aramco facility are negligible.  


The results of ambient monitoring are shown in Table 6-6 below, which highlights that levels of CO and NO2 at 


the Ras Tanura site are well within the ambient air quality standards. 
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Table 6-6 Level 1 Ambient Background Concentrations 


Level 1 Ambient 


2009-2011 
CO 1-HR


(2) 


(µg/m
3
) 


CO 8-HR
(3) 


(µg/m
3
) 


NO2 1-HR
(4) 


(µg/m
3
) 


NO2 Annual
(5) 


(µg/m
3
) 


Rahimah AMMNET
(1)


 3428.6 1757.3 145.9 27.0 


(1) Rahimah AMMNET: Excludes data when wind direction is between 90
0
 and 180


0
 or when wind direction is missing.  


(2) CO 1-HR: Rank 1 value from each year averaged across three years. Units Conversion Factor: ppb to µg/m
3
 = 1.1428. 


(3) CO 8-HR: Rank 1 value from each year for averaging periods with +/= 75% valid data averaged across three years. Units Conversion 


Factor: ppb to µg/m
3
 = 1.1428 


(4) NO2 1-HR: Rank 1 and Rank 2 values excluded from each month +/= 75% valid data. Maximum remaining value for each year averaged 


across three years. Units Conversion Factor: ppb to µg/m
3
 = 1.8868. 


(5) NO2 Annual: Averaged over total number of valid hours. Units Conversion Factor: ppb to µg/m
3
 = 1.8868. 


6.4.2 Definition of Airshed – Degraded or Non-Degraded 


The IFC General EHS Guidelines (IFC 2007)  state that an airshed should be considered as having poor air 


quality if nationally legislated air quality standards (in this case PME standards) or WHO Air Quality Guidelines 


are exceeded significantly; however, no criteria are included to determine a significant exceedance. 


On the basis of the results of air quality monitoring presented in the preceding section, it is concluded that the 


existing airshed is not degraded with respect to NO2 or CO.  


6.4.3 Wind Roses 


Annex 3 provides a number of wind roses utilised within the modelling campaign, including the annual 


meteorological observation station surface wind rose for 2011 at the Rahimah location (see Figure 6-2, below), 


the closest to the proposed new co-generation facility. There is very little annual variation for 2007-2011, with 


strong and consistent WNW and NNW winds throughout the year.  
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Figure 6-2 CALMET Annual Surface Wind Rose at the Rahimah Meteorological Station 


6.5 Sensitive Receptors 


The main sensitive receptors relating to emissions to air at the RTR site are as follows: 


■ Residential properties, located 1.5km to the north west of the Project site; 


■ Operational staff at the existing Saudi Aramco refinery; and 


■ Future operational staff at the RTR Facility. 
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6.6 Assessment of Construction and Operational Impacts 


6.6.1 Construction Phase Impacts 


During the construction phase, activities undertaken within the Project site may cause dust and particulate 


matter to be emitted to the atmosphere. 


Dust comprises particles typically in the size range 1-75 micrometres (µm) in aerodynamic diameter and is 


created through the action of crushing and abrasive forces on materials.  The larger dust particles fall out of the 


atmosphere quickly after initial release and therefore tend to be deposited in close proximity (10 to 20 metres) 


to the source of emission.  Dust therefore, is unlikely to cause long-term or widespread changes to local air 


quality; however, its deposition on property and cars can cause ‘soiling’ and discolouration. The Project site is 


in an area where there is a significant natural source of particulate material that will be readily entrained by the 


wind, therefore, the potential dust impacts during the construction period must be considered within this 


context. 


The smaller particles of dust (typically less than 10 µm in aerodynamic diameter) are known as PM10 and 


represent only a small proportion of total dust released.  As these particles are at the smaller end of the size 


range of dust particles, they remain suspended in the atmosphere for a longer period of time than the larger 


dust particles, and can therefore be transported by wind over a wider area (although the majority are generally 


deposited within 100m of the source). PM10 is small enough to be drawn into the lungs during breathing, which 


for sensitive members of the public could cause an adverse reaction.  As a result of this potential impact on 


health, standards and objectives for PM10 are defined in the KSA air quality standards. 


A qualitative assessment of the potential impacts due to the generation and dispersion of dust and PM10 during 


the construction phase has been undertaken.  As there are no formal assessment criteria for dust and PM10 


generation and dispersion during construction, the significance of impacts associated with this phase of the 


Project has been determined qualitatively by: 


■ Identifying the construction activities associated with the Project which could generate dust and PM10 and 


their likely duration; 


■ Identifying sensitive receptors within 200m of the construction site boundary; and 


■ The prevailing wind direction. 


Exhaust emissions from construction vehicles will have an impact on local air quality both on-site and adjacent 


to the routes used by these vehicles to access the Project site. Information on exact numbers of vehicles 


associated with the construction phase is not available; however, it is considered that vehicle movements 


associated with the construction phase are not likely to be significant. Therefore, a qualitative assessment of 


their impact on local air quality has also been undertaken. 
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There are no sensitive receptors (such as residential properties) within 200m of the Project site boundary. The 


nearest sensitive receptors are located over 1.5km to the north west of the Project site, as shown in Figure 6-3 


below.  


 


Figure 6-3 Location of Sensitive Receptors 


The predominant wind direction is from the northwest (refer to wind rose in Figure 6-2 above). Therefore the 


area which would predominantly be impacted is parts of the existing Saudi Aramco refinery to the south east of 


the RTR Project site. This area is largely undeveloped, although one operational building is present within this 


area. The sensitivity of the Project site with respect to dust emissions during the construction phase is therefore 


considered to be low.  


Specific details of the construction methodologies have not been supplied; however the main sources of dust 


and PM10 during construction activities will include: 


■ Haulage routes, vehicles and construction traffic; 


■ Materials handling, storage, stockpiling, spillage and disposal; 


■ Exhaust emissions from site plant, especially when used at the extremes of their capacity and during 


mechanical breakdown; 


■ Site preparation and restoration after completion; and 


■ Construction and fabrication processes. 
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During the construction phase, the majority of the releases are likely to occur during the ‘working week’.  


However, for some potential release sources, e.g. exposed soil produced from significant earthwork activities, 


in the absence of dust control mitigation measures, dust generation has the potential to occur 24 hours per day 


over the period during which such activities are to take place. 


Despite the low potential for giving rise to off-site dust nuisance, it will be important to ensure that any releases 


of dust and other emissions to the atmosphere are controlled during the construction period.  This would not be 


difficult to achieve with standard mitigation measures and good working practices.  Dust control measures are 


presented below and in Chapter 18 – Framework Operational Environmental Management Plan. 


By consideration of the factors described above, the overall impact of dust nuisance would therefore be 


temporary, short-term, local in effect and of negligible significance in the absence of any mitigation measures.  


During construction, concentrations of PM10 in the locality will be elevated.  As the magnitude of these releases 


is relatively small compared to total dust, any effects resulting from them are likely to be local, temporary, short-


term and of minor negative to negligible significance. 


Construction traffic associated with the construction of the Project will increase traffic levels on the surrounding 


local road network.  The greatest potential for impacts on air quality from traffic associated with the construction 


phase of the Project will be in the areas immediately adjacent to the principal means of site access for 


construction traffic.  However, the level of construction traffic is unlikely to be significant. Therefore, the impacts 


on local air quality of emissions associated with construction traffic would to be localised, temporary, and of 


negligible significance. 


6.6.2 Operational Phase Impacts 


The modelling analysis as described in full in Annex 3, evaluated air quality impacts due to emissions of 


nitrogen oxides (NOx), carbon monoxide (CO), and particulate matter (PM10 and PM2.5), with SO2 discounted 


due to emissions being virtually zero. 


As described earlier, the Ras Tanura sources modelled were two proposed stacks, which were modelled as 


point sources. A cumulative air quality assessment was also conducted of the area which included the 


modelling of Ras Tanura sources and an assessment of ambient background concentrations for the 


assessment of compliance with the PME’s ambient air quality standards.  


The air quality modelling analysis made use of five years of meteorological data, with the analysis conducted 


for NO2, CO, PM10, and PM2.5.The results may be found in Table 6-1 of the report at Annex 3.  


Ras Tanura Co-generation Facility 


First, the RTR facility was modelled in isolation to understand the effect on ambient air quality resulting from the 


operation of the RTR facility alone. As part of this assessment the predicted concentrations for each pollutant 


were compared with their respective air quality standards for each of the five years in the modelling period 


(2007 to 2011).  
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The values presented in Table 6-7 represent the modelled concentrations of NO2, CO, PM10, and PM2.5 for the 


new co-generation plant alone.  


Table 6-7 Concentration Results for the Ras Tanura Co-generation Sources Alone for 5 Modelled Years 
(2007 to 2011) 


Species 
Time Peri-


od 


Ambient 


Standard
1
 


Rank 
2007 


Conc. 


2008 


Conc. 


2009 


Conc. 


2010 


Conc. 


2011 


Conc. 


Maximum 


over 5 


years 


  (µg/m
3
) 


NO2 
1-hr 660 H3H 96.4 101.8 105.3 98.3 96.0 105.3 


Annual 100 N/A 1.76 1.96 1.72 1.61 1.96 1.96 


CO 
1-hr 40,000 H1H 59.4 70.5 86.8 219.4 47.8 219.4 


8-hr 10,000 H1H 12.4 11.9 15.4 27.7 8.4 27.7 


PM10 
24-hr 340 H1H 1.61 1.38 2.37 3.03 1.43 3.03 


Annual 80 N/A 0.16 0.18 0.16 0.15 0.17 0.18 


PM2.5 


24-hr 35 H1H 1.61 1.38 2.37 3.03 1.43 3.03 


Annual 15 N/A 0.16 0.18 0.16 0.15 0.17 0.18 


*HnH stands for the highest n
th
 highest concentration over the year. 


1 
The ambient sources are provided in the table for reference purposes, only. The predicted concentrations represent only the impacts from 


the proposed co-generation facility, not the cumulative impacts (see Table 6-9).  


 


This assessment shows that in isolation, the emissions from the RTR facility will not result in any exceedances 


of the KSA ambient air quality standards. Using the criteria set out in set out in Table 6-8 below. 


Table 6-8 Ras Tanura Co-generation Facility in Isolation Impact Significance 


Species Time Period Impact significance 


NO2 
1-hr Minor 


Annual Negligible 


CO 
1-hr Negligible 


8-hr Negligible 


PM10 
24-hr Negligible 


Annual Negligible 


PM2.5 


24-hr Minor 


Annual Negligible 
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Cumulative Assessment 


Table 6-9 summarises the results for the cumulative analysis of the two stacks of the proposed co-generation 


facility, the existing Saudi Aramco refinery sources, and the monitored background concentrations (where 


available). 


Table 6-9 Cumulative Results for the IPP Co-generation Sources, Existing Saudi Aramco Refinery 
Sources, Plus Ambient Bachground Concentrations for 5 Modelled Years (2007 to 2011) 


Spe-
cies 


Time 
Period 


Ambient 
Standard 


Rank 
2007 


Conc. 
2008 


Conc. 
2009 


Conc. 
2010 


Conc. 
2011 


Conc. 


Max. 
over 


5 
years 


Monitoring 
Background 


Maximum 
+ Back-
ground 


  (µg/m
3
) 


NO2 


 


1-hr 660
1
 HSH


1
 113.1 116.6 131.2 116.1 113.5 131.2 145.9 277.1 


Annual 100 NA 11.53 12.22 12.38 10.30 12.51 12.51 27.0 39.51 


CO 


1-hr 40,000 H1H 1004.8 814.9 1411.5 1063.9 714.2 1411.5 3428.6 4840.1 


8-hr 10,000 H1H 180.8 188.4 285.7 231.7 164.3 285.7 1757.3 2043.0 


PM10 


24-hr 340
2
 HIH


2
 5.28 4.91 9.98 6.17 4.37 9.98 N/A N/A 


Annual 80 N/A 0.89 0.90 1.08 0.82 0.95 1.08 N/A N/A 


PM2.5 


24-hr 35
2
 HIH


2
 5.28 4.91 9.98 6.17 4.37 9.98 N/A N/A 


Annual 15 N/A 0.89 0.90 1.08 0.82 0.95 1.08 N/A N/A 


1 
The PME 1-hour NO2 standard allows for two exceedances of the 660µg/m


3 
threshold per 30 day period. The third highest (H3H) 


predicted rank concentration over the entire year is presented above as a conservative estimate of compliance.  


2 
Although the PME 24-hour PM10 and PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the 


overall highest predicted values (H1H) are presented above for conservatism in the comparison. However, the predicted PM 


concentrations do not include a monitored background contribution due to a lack of suitable PM monitoring data. The PME standards 


exclude days when abnormal natural dust causes the 24-hour concentrations to exceed 340µg/m
3 


and 35µg/m
3
 for PM10 and PM2.5 


respectively in evaluating whether there is a violation of the PM standards.  


 


Table 6-9 shows that cumulative emissions including the Ras Tanura facilities together with existing emissions 


sources and background ambient air quality data will not result in any exceedances of the ambient air quality 


standards. Table 6-10 below presents a summary of the predicted cumulative impacts. Note that particulates 


have not been included within this table as background data are not available. 
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Table 6-10 Cumulative Emissions Impact Significance 


Species Time Period Impact significance 


NO2 
1-hr Moderate 


Annual Moderate 


CO 
1-hr Minor 


8-hr Minor 


  


No exceedances of the PME air quality standards for NO2 are predicted to occur as a result of the operation of 


the proposed facility. The concentration plots show the worst case year as being 2009 for the 1-hour average 


and 2008 or 2011 for the annual averages (see Annex 3 for full details). However, all the plots show that NO2 


concentrations are in compliance with the 1-hour average and annual average PME air quality standards. 


However, the cumulative assessment has shown that emissions of NO2 for all sources equates to 


approximately 40% of the annual air quality standard, therefore resulting in a moderate negative cumulative 


impact.  


Both the stand-alone and the cumulative predicted impacts of the CO as modelled are in compliance with the 


PME ambient air quality standards. The assessment of cumulative effects has determined that the impacts, 


together with all existing sources of emissions will be a minor negative impact.   


The annual and 24-hour averaged modelled concentrations of PM10 are well below their respective ambient 


standards, as are the modelled concentrations of PM2.5. For PM10, the predicted impacts from the proposed co-


generation facility and the existing Saudi Aramco refinery sources are a small fraction (less that 3%), and for 


PM2.5, the predicted impacts are less than one-third of the standards. However, because of the lack of PM10 


and PM2.5 monitoring data in the vicinity of Ras Tanura, the monitored backgrounds of PM10 and PM2.5 could 


not be quantified and we have therefore assigned perceived impacts as being of minor negative significance.  


Green House Gases (GHG) 


The US Export-Import Credit Agency (Ex-Im) dictates that private sector Category A projects are evaluated 


using the Performance Standards of the IFC, which are referenced elsewhere within this report. As the Ex-Im 


note, these Performance Standards are ‘intended to focus on outcomes rather than process, thereby stressing 


the implementation of sound environmental and social management systems that achieve desired outcomes, 


including the mitigation of adverse impacts’
25


. 


Further, Ex-Im notes that under Performance Standard #3 (Pollution Prevention and Abatement), a major 


requirement is to ‘promote the reduction of project-related greenhouse gas emissions in a manner appropriate 


                                                      


25
 EX-Im, n.d. General Bank Policies. Guidelines for Private Sector Category A Projects, Table 1 – Environmental Guidelines [Online]  


Available at: www. exim.gov/generalbankpolicies/environment/guidelines-for-private-sector-category-a-projects.cfm [Accessed 16 06 2013]. 
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to the nature and scale of the project operations and impact’, and to annually ‘quantify and monitor GHG 


emissions, and evaluate options to reduce or offset project related GHG emissions’.  


Ex-Im sets supplemental guidelines for ‘High Carbon Intensity Projects’ which are defined as ‘fossil fuel fossil 


fuel power generation projects that are expected to produce direct greenhouse gas (GHG) emissions 


equivalent to a level greater than 700 grams of CO2 per kilowatt–hour (kWh) of generated electricity.’.  


Based on initial calculations provided by the Client, RTR is not classified as a ‘High Carbon Intensity Project’ as 


the generation of CO2 is expected to be of 566 g/kWh. Table 6-11 illustrates the preliminary calculations.  


Table 6-11  CO2 Emission Data (GT Exhaust) 


GE Original Data (Performance Run) 


Fuel Type (Guarantee or Site) Guarantee 


Ambient Temperature [degC] 30 


Relative Humidity [%] 60 


GT gross output [KW] 170364 


Exhaust Gas Flow [1000 Kg/hr] 1521 


Exhaust Gas Flow [Kg/hr] 1521000 


Mol Wgt [Kg/Kmol] 28.25 


CO2 [vol%] 3.89 


Calculation Process 


CO2 mol ratio [mol/mol] 0.0389 


Exhaust Gas Flow [Kmol/hr] 53840.70796 


Exhaust Gas Flow [mol/hr] 53840707.96 


CO2 Flow [mol/hr] 2094403.54 


CO2 Molar Mass [g/mol] 46.01 


CO2 Flow [g/hr] 96363506.87 


CO2 Flow [kg/hr] 96363.50687 


CO2 [kg/KWh] 0.565633038 


 


Whilst this is towards the top of the range for gas-fired power plants this is due to the fact that such co-


generation plants use the waste heat from the gas turbines for steam generation. Combined cycle configuration 


would improve the electricity generation efficiency (and thus lower the plants CO2/kWh levels) but gas-fired 


steam boilers would be required to meet with Saudi Aramco’s process steam requirements.  


Each facility will incorporate leading combustion technology and will be operated to a high standard to ensure 


the efficiency of the combustion plant is maximised as far as practicable to minimise the amount of fuel 


consumed (and hence CO2 emissions) per MW of power produced. This will also minimise incomplete 


combustion so that methane emissions from this source will also be at a minimum. A service and maintenance 


programme for the gas turbines will ensure the on-going efficient operation of the plant. For current purposes, it 
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is thought that given the fuel type to be used for the proposed facility, together with the efficiencies of the 


project engineering design that the emissions of CO2 will be of minor negative significance. 


6.7 Mitigation Measures, Residual and Cumulative Effects 


6.7.1 Construction Phase Mitigation Measures 


Although the Project site benefits from being located in an area with little sensitive development surrounding it, 


activities associated with the construction of the Project have the potential to have a negligible to minor 


negative impact off-site if not controlled adequately at source. 


Mitigation measures representing best practice for construction sites should be employed during the 


construction of the Project to ensure dust emissions and construction traffic/plant exhaust emissions are 


minimised to an extent where adverse impacts beyond the boundary of the Project site would be minimal.  Dust 


mitigation measures and monitoring provisions are included in Chapter 18 – Framework Operational 


Environmental Management Plan. A full Construction Environmental Management Plan (CEMP) for the 


Project would be prepared by the EPC Contractor on the basis of this framework. The mitigation measures 


which will be implemented during construction include the following: 


■ Measures to reduce dust arising through appropriate stockpile management; 


■ Controlling dust arising through management of vehicle movements and speeds; 


■ Appropriate materials handling (e.g. minimising drop heights); 


■ Measures to reduce dust impacts when grading; 


■ Correct use of cement batching; 


■ Reducing exposed areas of open ground; 


■ Preventing certain types of work in windy conditions; 


■ Controls of excavation, piling and sandblasting works (where relevant); and 


■ Minimising emissions from construction vehicles and plant through regular servicing and maintenance. 


6.7.2 Construction Phase Residual Effects 


Residual impacts, should they occur, following the implementation of mitigation measures would be temporary, 


of limited duration and negligible in impact. 


6.7.3 Construction Phase Cumulative Effects 


The construction of the Project and associated infrastructure will be the only known construction works within 


the larger area, therefore there will be no cumulative impacts beyond those associated with the Project facility; 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 80 | 293  


   


therefore, potential impacts would remain the same as above: temporary, of limited duration and negligible 


effect. 


6.7.4 Operational Phase Mitigation Measures 


All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times.   


Emissions of CO, NOx and PM10 from the proposed facility will be continuously monitored with a Continuous 


Emissions Monitoring System (CEMS). This monitoring would provide data to confirm assumptions made for 


the dispersion modelling. This would accurately determine pollutant concentrations in the emissions and 


provide an indication of any temporal variation in emissions from the plant and further assist in verifying the 


modelling predictions and/or allow further, more accurate modelling to be undertaken in the future to determine 


potential air quality impacts. 


Ambient air monitoring of the pollutants considered in this assessment using the existing data of the nearby 


Saudi Aramco air monitoring station/s should be considered to verify the current baseline and impact of the 


existing facilities in the airshed.    


6.7.5 Operational Emissions 


Natural gas will be utilised as the primary fuel at the plant which will ensure emissions of SO2 are virtually non-


existent, as well as ensuring fine particle (e.g. PM10) emissions are also minimised.  Low NOx burners will be 


included in the design of the GTs, which will ensure NOx emissions from the plant are minimised.  


All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times. 


6.7.6 GHG Emissions 


The use of natural gas has significant advantages over other fossil fuels with each unit of energy provided by 


the combustion of natural gas resulting in less global warming emissions than other fossil fuels.  


The combination of low emissions per unit of released energy in combination with efficient technologies for the 


conversion into electricity and steam and the ready transportability of natural gas allows the production of 


electricity from natural gas with considerably less greenhouse gas emissions than other fossil fuels. 


The Project will incorporate leading combustion technology and will be operated to a high standard to ensure 


the efficiency of the combustion plant is maximised as far as practicable to prevent incomplete combustion and 


minimise methane emissions from this source. The design will be to a high specification and the facilities will be 


maintained to a standard which will control the unnecessary emission of natural gas (methane) from leaks. 


Minimising fugitive releases is a priority for the site to control associated risks to safety and the loss of product. 
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Leak detection and repair procedures will be implemented at the site as part of the larger service and 


maintenance programme for the plant, which will ensure that fugitive emissions of natural gas are prevented or 


minimised as far as practicable. 


6.7.7 Operational Phase Residual Effects 


Taking account of the mitigation measures employed in the design of the plant, the use of natural gas, and the 


conservative nature of the assumptions used in the modelling, the significance of the residual effects are 


considered to be: 


■ NO2 1 hour – Negligible;  


■ NO2 annual – Moderate; 


■ CO – Minor; 


■ Particulates – Negligible; and 


■ CO2 – Minor. 


6.8 Summary and Conclusions 


6.8.1 Conclusions 


The proposed co-generation plant is in compliance with the PME ambient air quality standards for NO2 and CO 


including the impacts from existing Saudi Aramco refinery background sources and monitoring background 


concentrations. For PM10, the peak predicted impacts from the RTR facility and the existing Saudi Aramco 


refinery sources are a small fraction of the standards (less than 3%) and for PM2.5, the predicted impacts are 


less than one-third of the standards. Due to a lack of PM monitored data in the Ras Tanura area, background 


concentrations could not be considered. As Exponent state
26


 the ‘conclusion of the analysis is that the 


introduction of the new IPP facility as planned will be in compliance with the ambient air quality standards’ 
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Project number: 37442180   


Dated: 18/07/2013 82 | 293  


   


■ International Finance Corporation. Guidelines: Environmental – Air Emissions and Ambient Air Quality; 


■ International Finance Corporation (April 2007). Environmental, Health and Safety Guidelines, General EHS; 


■ International Finance Corporation (December 2008). Environmental, Health and Safety Guidelines, 


Thermal Power Plants; 


■ IPCC (2006). Guidelines for National Greenhouse Gas Inventories, Volume 2: Energy, Chapter 2: 


Stationary Combustion; 


■ Saudi Aramco (31st July 2012). Engineering Standard SAES-A-102 – Ambient Air Quality and Source 


Emissions Standards (Environmental Standards Committee); and 


■ EX-Im, n.d. General Bank Policies. Guidelines for Private Sector Category A Projects, Table 1 – 


Environmental Guidelines [Online] Available at: www. 


exim.gov/generalbankpolicies/environment/guidelines-for-private-sector-category-a-projects.cfm [Accessed 


16 06 2013]. 


 


  







 


 


 


   


 83 | 293  


   


7 Noise & Vibration 


7.1 Introduction   


This chapter addresses the potential noise and vibration impacts associated with the RTR Project during the 


construction phase. In addition, guidance is provided on the operational phase impacts and, where significant 


impacts are identified, appropriate avoidance and mitigation measures are provided. 


7.2 Relevant Standards and Legislation 


7.2.1 Construction Phase Impacts 


The Kingdom of Saudi Arabia National Environmental Standard sets out General Construction maximum 


permissible façade noise limits depending on the designated area type in Article VI – Noise from construction 


activities. The permissible noise levels are presented in Table 7-1. 


Table 7-1 General Construction maximum permissible facade noise levels 


Area Classification Daytime LAeq, 12h dB 
(5min) 


Evening LAeq, 12h dB 
(5min) 


Night-time LAeq,12h dB 
(5min) 


A, B, C 75 65 45 


D 80 80 80 


 


The area classification is as follows: 


■ A: Quiet areas – These areas are designated quiet areas as they hold value in terms of being places of 


worship, important tourist attractions, recreational park land and those areas surrounding hospitals, schools 


and noise sensitive natural habitats. 


■ B: Sensitive – Areas designated in this category will typically be dominated by residential properties 


(including hostels and hotels) and may range from sparse population densities to suburban districts of 


cities. 


■ C: Mixed – This designation applies to mixed areas often within cities where there is a mix of residential 


and commercial activities. This designation will also apply to retail and financial districts. 


■ D: Non-Sensitive – The final classification of district is a predominantly industrial area where there are few 


residential properties and commercial premises. This classification also applies to industrial cities and land 


that is generally unpopulated.  
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It should be noted that the table is taken from the Kingdom of Saudi Arabia National Environmental Standard 


indicates LAeq, 12h indices for the evening as well as the night time periods. This is generally a day time index 


and the evening and night times are usually measured in terms LAeq, 4h and LAeq 8h respectively. The 24 hour day 


is split into three segments; 0700-1800 for the day time period, 1800-2200 for the evening period, and 2200-


0700 for the night time period. Our assessment is based on 12 hour days, 4 hour evenings and 8 hour nights. 


In the absence of any national environmental noise calculation methodology guidance with respect to Saudi 


Arabia and where detailed information is available, it is appropriate to estimate the levels of noise and vibration 


at local noise sensitive receptors in accordance with British Standard (BS) 5228:2009 Code of practice for 


noise and vibration control on construction and open sites – Part 1: Noise. 


This document details a methodology for estimating construction noise levels from a site based on the type of 


plant, usage, and distance to receiver, barriers and ground conditions. The assessment is carried out for 


multiple sources and multiple receivers. 


7.2.2 Operational Phase Impacts 


Criteria for permitted free field external noise limits are given within the Kingdom of Saudi Arabia National 


Environmental Standards in Article IV – Community noise and as presented in Table 7-2. 


Table 7-2 Permitted free-field external noise limits for community noise, measured at any noise 
sensitive property within the appropriate area designation  


Designation Daytime LAeq, T dB Evening LAeq, T dB Night-time LAeq, T dB 


A 50 45 40 


B 55 50 45 


C 60 55 50 


T- This is understood to be 12 hours for Day, 4 hours for Evening and 8 hours for Night time periods. 


The area designations are as follows: 


■ A: Sensitive – These areas are designated quiet areas as they hold value in terms of them being places of 


worship, important tourist attractions, recreational park land and those areas surrounding hospitals, schools 


and noise sensitive natural habitats.  


■ B: Mixed – Areas designated in this category will typically be dominated by residential properties (including 


hostels and hotels) and may range from sparse population densities to suburban districts of cities. 


■ C: Non-Sensitive – This designation applies to mixed areas often within cities where there is a mix of 


residential and commercial activities. This designation will also apply to retail and financial districts. 


In addition, criteria for noise from industrial units in areas set aside primarily for industrial activities are given in 


Article V – Noise from industrial units in areas set aside primarily for industrial facilities and presented in Table 


7-3. 
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Table 7-3 Maximum permissible free-field noise levels 


Site Daytime LAeq, T dB Evening LAeq, T dB Night-time LAeq, T dB 


A1 55 50` 45 


A2 55 50 45 


A3 55 50 45 


A4 65 60 50 


A5 75 65 55 


T- This is understood to be 12 hours for Day, 4 hours for Evening and 8 hours for Night time periods. 


The site classification is as follows: 


■ A1 – Retail refers to areas that are entirely dominated by retail, dining and recreational properties. 


■ A2 – Warehousing refers to areas where units predominantly store products or goods for distribution and 


there are no or very limited process activities. 


■ A3 – Light industrial refers to those areas which may be mixed with or adjacent to residential properties 


where minor manufacturing processes take place. 


■ A4 – Medium density industrial areas are those when a range of manufacturing processes including 


combustion take place on small to medium size sites and there is an absence of residential properties. 


■ A5 – High density industrial refers to designated industrial cities and complexes where large scale 


manufacturing, refining and petrochemical processes exist. Cement manufacture is specifically included. 


In addition to the national environmental standards, the IFC World Bank General EHS Guidelines are presented 


in Table 7-4 below. 


Table 7-4 Noise level guidelines 


Receptor Daytime 0700-2200 


LAeq, 1h dB 


Nigh-time 2200-0700 


LAeq, 1h dB 


Residential; institutional; educational 55 45 


Industrial; commercial 70 70 


 


In addition to the absolute standards provided in Table 7-4 above, it is also a requirement of the IFC that noise 


impacts should not result in a maximum increase in background levels of 3dB at the nearest receptor location 


off-site. 


Finally the Saudi Aramco Technical Specification sets out the noise level criteria presented in Table 7-5 during 


the operational phase of the Project. 
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Table 7-5 Saudi Aramco Noise Limits 


Location Noise Level dB(A) 


At the Plant fence, when all equipment is in operation 60 


At 1m (3.28ft) distance of CGTG enclosure 85 


Noise impact at the nearest receptor location off site 70 


Maximum increase in background levels at the nearest receptor 
location of site 


≤3 


Within control room 50 


Within machine rooms and workshops 85 


 


In addition to the above Environmental Noise Limits there are the Occupational Noise Limits in Table 7-6 that 


are used to protect employees from long term hearing damage. 


Table 7-6 Saudi Arabian Oil Company Permissible Occupational Noise Limits 


Duration of Exposure (Hours) Sound Pressure Level dB(A) 


16 85 


12 87 


10 88 


8 90 


6 92 


4 95 


3 97 


2 100 


1.5 102 


1 105 


0.5 110 


0.25 or less 115 


Impulsive Event 140 (Peak) 
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7.3 Methodology 


7.3.1 Construction Phase 


Construction noise has been assessed using the methodology set out in BS 5228 Part 1.  It is understood the 


main construction phases are as follows: 


■ Site preparation; 


■ Civil works; 


■ Supply and installation of plant and equipment; and 


■ MEP works. 


Noise predictions have been undertaken utilising the DataKustic CadnaA noise modelling software and based 


on the source noise levels presented in Table 7-7, which are in accordance with BS5228. 


 
Table 7-7 Construction Noise Emission Data 


Equipment 


Sound Pressure Level, LAeq dB (@10m) 


Site 
Preparation 


Civil  
Works 


Plant and 
Equipment 


MEP  
Works 


Dozer (41 t) 80 80   


Tracked Excavator (40t) 79 79   


Wheeled Loader  80 80   


Articulated dump truck (tipping fill) 81    


Lorry 80 80 80 80 


Vibratory Roller 74 74   


Large Rotary Bored piling rig 83    


Cement Mixer truck  75   


Tracked Mobile Crane  77 77  


Lifting Platform   67 67 


Tower Crane  77 77 77 


Power for site cabins 66 66 66 66 


Water pump (diesel) 68 68   


Angle Grinder  80 80  


 


The noise predictions are based on the following assumptions: 
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■ There is one of each item of equipment on the site, 


■ The ground is hard and reflective; and 


■ The works are spread evenly across the work site. 


7.3.2 Operational Noise 


Operational noise levels will be assessed using the methodology set out in ISO 9613:2. This methodology uses 


the following corrections to estimate environmental noise levels: 


■ Source sound power level; 


■ Geometric spreading; 


■ Screening; 


■ Air absorption; and 


■ Ground effects. 


The noise data used within the CadnaA model for the gas turbine generator, steam turbine package, HRSGs 


and close cooling water cooler were provided by Marubeni and can be seen in Table 7-8, Table 7-9 and  Table 


7-10. 


Table 7-8 Sound Power Levels of the Gas Turbine Generator 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Inlet with Silencer 103 110 104 97 91 94 100 91 77 


Accessory Module 103 107 101 98 97 97 99 93 87 


Inlet Plenum 85 86 81 81 78 76 82 69 56 


Turbine Compartment 110 113 107 106 103 101 106 102 97 


Exhaust Plenum 98 112 106 100 95 88 86 82 77 


Load Compartment 90 102 100 93 86 81 81 75 66 


Generator 92 99 96 91 91 87 83 75 64 


Exhaust Plenum 145 144 148 147 143 141 134 117 100 
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Table 7-9 Sound Power Levels for Cooling Tower 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Fan, Motor, and Gear Box  110 90 97 100 103 104 102 100 97 


 


 Table 7-10 Sound Power Levels for the Closed Cooling Water Cooler 


Section 


Sound Power Level 


Overall 


dB(A) 


Octave Band Centre Frequencies Hz, dB 


63 125 250 500 1000 2000 4000 8000 


Fan 98 102 100 96 95 94 89 85 75 


 


The sound pressure levels for the gas turbine step-up transformer, steam turbine step-up transformer as well 


as the auxiliary transformer were assumed to have a diffuse sound field pressure of 75dB(A). Furthermore 


85dB(A)  at 1m was utilized for the sound pressure levels of all pumps used at the plant.  


In addition it has been assumed that the building fabric of all buildings including Gas Turbine Generators 


(GTG), Heat Recovery Steam Generators (HRSGs), Steam Turbine Generator (STG) enclosures and pump 


enclosures will provide a minimum weighted sound reduction index (Rw) of 30dB. This is typically achieved 


using an aluminium cladding panel. 


The stated assumptions and noise data were used to create a noise model for the steady state base load as 


shown in Table 7-11. 


However this model did not include: 


■ Start-up/shut down of the power plant; 


■ Commissioning phase;  


■ Failure conditions; 


■ Emergency conditions; and   


■ Other abnormal operating conditions. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 90 | 293  


   


 


Table 7-11 Screenshot of the CadnaA Operational Model 


7.3.3 Vibration 


Operational vibration can be an issue with thermal power station developments within a 200 m radius of 


vibration-sensitive properties and extremely unlikely beyond a distance of 500 m. Site visits and a review of the 


topographical drawings have indicated that the nearest affected premises are beyond this zone of influence.  


As such, operational vibration impacts have not been assessed.  Any source of vibration significant enough to 


be perceived at or beyond the boundary would be potentially destructive close to the source and it is therefore 


not considered that this condition would occur. 


7.4 Existing Baseline Conditions 


In order to fully quantify the existing baseline, noise levels measurements were undertaken at four 


measurement locations around the RTR site. The measurement locations are presented in Figure 7-1 and 


described in Table 7-12.  
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Table 7-12 Description of noise measurement locations 


Location Description 


NML1 At the location where the proposed equipment will be installed. Noise levels were dominated 
by mechanical plant from the power station. 


NML2 Approximately 800m to the north east of the proposed equipment site. Noise levels were 
dominated by mechanical plant from the power station. Noise levels dominated by mechani-
cal plant from the power station. 


NML3 Representative of the Aramco accommodation approximately 2400m to the north east of the 
proposed equipment site. Noise levels were dominated by local road traffic. 


NML4 Representative of the nearest residential developments in Rahima town approximately 
2900m to the north east of the proposed equipment site. Noise levels were dominated by 
local road traffic. 


 


 


Figure 7-1 Noise Measurement Locations 


The results of the noise survey are presented in Table 7-13 below. 


Table 7-13 Measured baseline noise data 


Location Time Period LAeq Lmax L90 L10 


NML1 Day 64.1 70.7 63.1 65.1 


NML2 Day 67.6 69.8 66.7 68.3 


NML3 Day 55.6 67.5 50.9 58.5 


NML4 Day 53.0 66.0 46.6 56.2 
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It should be noted that during the noise measurements there were strong gusts of wind which is some cases 


controlled the LAmax values as well as affected the measured LAeq values;  however, due to site access 


restrictions, this was the only time and date at which the noise survey was possible. 


7.5 Sensitive Receptors 


The Saudi Aramco complex is situated close to the town of Rahima and is adjacent to the Saudi Aramco 


accommodation; however the proposed co-generation plants are located further away. The noise sensitive 


receptors in the vicinity of the proposed works site are shown in Figure 7-2 and described in Table 7-14. 


Table 7-14 Description of noise sensitive receptors 


Location Description 


470 Aramco residential development approximately 2400m from the site 


471 Nearest residential developments in Rahima  town approximately 2900m from the site 


 


 


Figure 7-2 Noise Sensitive Receptors 
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7.6 Assessment of Construction and Operational Impacts 


7.6.1 Construction Phase Impacts 


The construction phase assessment has been undertaken based on the principles described in Section 7.3.1 


and the results are presented in the form of noise maps in Figure 7-3 and Figure 7-4.   


>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 
                        


  


Figure 7-3 Construction Noise – Site Preparation and Civil Works Noise Map 


>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 


            
            


  


            Figure 7-4 Construction Noise – Plant and Equipment and MEP Works Noise Map 
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The construction phase noise impacts are rated as being of negligible significance, therefore special mitigation 


measures will not be required to protect off site receptors.  


7.6.2 Operational Phase Impacts 


The operational phase assessment has been undertaken based on the principles described in Section 7.3.2 


and the results are presented in the form of noise maps in Figure 7-5.  


>30dB >35 dB >40 dB >45 dB >50 dB >55 dB >60 dB >65 dB >70 dB >75 dB >80 dB >85 dB 
            
            


 


 


Figure 7-5 Operational Noise – Proposed Equipment Noise Map 


The results of the noise modeling predictions compared to the criteria are presented in Table 7-15 below.  
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Table 7-15 Operational Phase Predicted Noise Levels 


Location 


Predicted 


steady state 


dB LAeq, T 


Existing 


Noise Levels 


dB LAeq, 10min 


Noise Limit  


dB LAeq, T 
Acceptable 


North East Boundary ≤30 55.6 60 Yes 


East Boundary ≤30 53.0 60 Yes 


Aramco Residences ≤30 55.6 56 Yes 


Rahima Town ≤30 53.0 53 Yes 


 


The results indicate that the predicted sound pressure levels from the new equipment will meet the 60dB(A) 


criteria at the boundaries of the site. In addition the cumulative noise of the existing noise levels on site and the 


new equipment are still below the 60dB(A) criteria at the boundaries.  


Furthermore, it is predicted that there will be no increase in the noise levels incident at the nearest noise 


sensitive receptors therefore no operational impacts have been predicted  and the operational phase impacts 


are therefore determined as being of negligible significance. 


7.7 Mitigation Measures, Residual and Cumulative Effects 


7.7.1 Construction Phase Mitigation Measures 


The predicted construction noise levels during the construction phase are below the criteria therefore no 


additional mitigation measures are required. 


It is however recommended to follow ‘As Low as Reasonably Practicable’ methods of noise and vibration 


control such as: 


■ It is recommended that regular noise monitoring is undertaken within close proximity of noise sensitive 


locations, if future works include activities which are known to cause significant levels of noise; 


■ In order to control the duration of noise and vibration from the construction activities, no noise from the 


works will be audible at the boundary of any occupied residential property outside the hours of: 


 Saturday to Thursday 07:00 - 19:00; and  


 No working on Friday or Public Holidays. 


■ If noise exceeds the required standards the use of acoustic screens or noise attenuation measures will be 


implemented; 


■ Stationery machinery such as generators must be kept in enclosed structures for noise control during the 


night; 
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■ Items of plant on site operating intermittently will be shut down in the intervening periods between use; 


■ Electrically powered plant should be preferred, where practicable, to mechanically powered alternatives.   


■ All mechanically powered plant should be fitted with suitable silencers; 


■ Use of vibratory hammer for piling rather than impact hammer to reduce noise levels; 


■ High frequency vibrator hammer to be used rather than low frequency based on the type of piling; 


■ Moveable acoustic sound barriers for the hammer and piling equipment to be provided near to receptors 


such as the adjacent staff accommodation and other facilities; 


■ Delivery vehicles should be prohibited from waiting within or near the construction site with their engines 


running. The movement of heavy vehicles during the night will be avoided wherever practical; 


■ Noisy equipment and machinery will be replaced with less noisy alternatives or provide equipment that is 


specifically designed with noise inhibitors, such as generators and compressors with silencers and muffled 


jackhammers; and 


■ It is recommended that a grievance procedure be implemented by the EPC Contractor. This will provide a 


mechanism for adjacent staff or nearby residents to make representations if significant noise disturbance 


occurs. 


7.7.2 Construction Phase Residual Effects 


Given the nature of the locality and current monitoring of sensitive receptors, it is anticipated that the overall 


residual impact for construction works will be temporary and of negligible significance. 


7.7.3 Construction Phase Cumulative Effects 


Construction noise has been assessed within the construction noise section above. It is considered that the 


cumulative effects of these noise sources are negligible on account of the temporary nature of construction 


activities and the considerable distance of the nearest off-site noise sensitive location. 


7.7.4 Operational Phase Mitigation Measures 


The predicted environmental noise emissions from the RTR during the operational phase are below the noise 


criteria based on the supplied noise data, therefore from an environmental perspective, no additional mitigation 


measures are required. 


Saudi Aramco Engineering Standard SAES-A-105 – Noise Control (5 August 2012) sets out the requirements 


for the EPD/ECC in terms of providing noise level testing  as part of the commissioning process, prior to 


approval.  Any areas that exceed 85 dB(A) will need to be detailed on  a noise contour drawing. 
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However, it is important to note that there are also occupational noise standards that need to be maintained as 


part of the Health and Safety of the employees at the facility. It is therefore important that noise levels in 


working areas are limited to less than 85 dB(A) at 1m from any noise generating equipment. 


It is recommended that as part of the Operational Management Plan regular noise monitoring is undertaken at 


the site boundary to show compliance with KSA noise standards.  It is further recommended that a full 


occupational noise survey is undertaken in the interests of the health and safety of the site employees. 


7.7.5 Operational Phase Residual Effects 


Given the predicted increase in operational noise levels and the distance of noise sensitive to the proposed 


site, it is anticipated that the overall residual impact for the operational works will be of negligible significance. 


7.7.6 Operational Phase Cumulative Effects 


Operational noise has been assessed within the operational noise section above. It is considered that the 


cumulative effects of these noise sources are negligible due to the existing noise levels measured on site and 


distance of the nearest noise sensitive receptors. 


7.8 Summary and Conclusions 


An assessment of the potential noise and vibration effects of the RTR during both construction and operation 


has been undertaken. 


The construction phase noise impacts have been predicted based upon noise data contained in BS5228. The 


results of the assessment are within the recommended limits and recommendations for the on-going monitoring 


of the noise levels associated with construction activity have been made. 


The operational phase noise impacts have been predicted based upon noise data supplied for the intended 


equipment. The results of the assessment are within the recommended limits and recommendations for the on-


going monitoring of the noise levels associated with operational activity have been made. 
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8 Waste Management  


8.1 Introduction 


This chapter presents the results of a solid waste assessment for the proposed RTR facility. The potential 


impacts that may arise from waste generated during the construction and operational phases are identified, 


whilst the chapter also details opportunities for implementing mitigation measures together with good practice 


for the storage, transfer and disposal of waste in order to reduce the potential impacts arising during each 


phase of the development.  


8.2 Relevant Standards and Legislation 


8.2.1 National Legislation & Standards 


The GER 2001 makes specific reference to the control of solid waste materials and, in particular, waste 


materials which are classified as hazardous in terms of their impacts on the environment. The following are of 


particular note: 


■ Article 14 (Hazardous Waste Management) identifies the Presidency of Meteorology and the Environment 


(PME) as the responsible authority for the regulation of waste materials; and 


■ GER Appendix 4 “Hazardous Waste Control Rules and Procedures” provides details regarding the 


classifications of waste and the obligations placed on producers, transporters and waste disposal 


authorities to ensure environmental pollution is avoided. Prior to shipping any hazardous waste outside the 


facility, the generator of hazardous waste shall comply with the requirements for packaging, record keeping 


and duty of care obligations.   


8.2.2 PME 2012 Standards 


The revised PME environmental standards, issued in 2012, include the following, which are of relevance to this 


assessment: 


■ Environmental Standard 8 – Waste Acceptance Criteria; 


■ Environmental Standard 9 – Waste Classification; 


■ Environmental Standard 12 – Waste Control; 


■ Environmental Standard 13 – Waste Handling and Storage; 


■ Environmental Standard 14 – Waste Training and Operators; and 
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■ Environmental Standard 15 – Waste Transport. 


The requirements of these standards as they relate to the Project are detailed within the mitigation section 


below. 


8.2.3 Saudi Aramco Standards 


Saudi Aramco has defined specific instructions and procedures regarding waste management. The relevant 


instructions and procedures for the Project are the following: 


■ GI 0430.001 Implementing the Saudi Aramco Hazardous Waste Code (HWC), 1
st
 January 2010


27
 within 


Saudi Aramco’s General Instruction Manual. This instruction ‘defines responsibilities, principles and 


practices for the implementation of hazardous waste requirements that are designed to comply with 


government and local regulation, protect the environment, actively reduce or minimize waste generation, 


and reduce associated waste management costs’. The Project will be required to comply with this 


instruction. This provides for example the following principles and practices: 


 Periodical inspections conducted by the Environmental Protection Department (EPD) in order to detect 


and correct improper practices and conditions; 


 Vigorous promotion for waste minimisation and proper waste management in order to encourage and 


assist employees in protecting the environment; and 


 An annual Hazardous Waste Compliance report incorporating major programs covered by the Saudi 


Aramco HWC and forwarded to Corporate Management. 


■ GI 150.001 Asbestos Hazard Management, 29
th
 July 2007


28
 within Saudi Aramco’s General Instruction 


Manual. This instruction ‘assigns responsibilities and establishes measures for the identification, regulation, 


utilization and disposal of asbestos-containing materials (ACM). The Project will be required to comply with 


this instruction. This provides for example the following instructions for disposal within Section 6.0: 


 ‘The proponent shall ensure that all asbestos waste leaving the work site is properly contained, sealed 


and labelled and transported in a covered leak-proof vehicle to prevent the release of asbestos fibers 


during transport and that Hazardous Waste Manifest has been correctly filled and accompanies the 


load’; 


 ‘The landfill operator shall inspect received loads to verify that the waste has been properly contained to 


prevent the release of asbestos fibers during disposal prior to signing the Hazardous Waste Manifest’; 


and 


                                                      


27
 Saudi Aramco: General Instruction Manual – Implementing the Saudi Aramco Hazardous Waste Code (HWC) - GI 0430.001, 1st January 


2010. 


28
 Saudi Aramco: General Instruction Manual – Asbestos Hazard Management – GI 150.001, 29th July 2007. 
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 ‘The perimeter of the disposal site must be fenced to prevent access by the general public. Signs must 


be posted indicating that this is an asbestos disposal site’. 


■ CU 22.06 Disposal of Polychlorinated Biphenyl (PCB), 30
th
 March 2009


29
 within Saudi Aramco Supply 


Chain Management Manual. The Project will be required to comply with this. This document describes 


procedures for processing and disposing of PCB and it provides the following: 


 The definition of PCB; 


 The procedure for requesting disposal of PCB; 


 The procedure for handling PCB safely; 


 The procedure to apply in the event that the personnel are affected by PCB; and 


 The procedure for sending PCB for disposal. 


 


In addition, the Saudi Aramco Engineering Standards (SAESs) covers the subject Solid Waste Landfill 


Requirements within SAES-S-007, 5
th
 August 2012


30
. Within this standard, it is detailed in which class of landfill 


will be disposed the different type of Waste. The Project will be required to comply with this. The classification 


of the waste disposal is the following:   


■ Class I hazardous wastes will be disposed in a Class I Landfill; 


■ Class II solid wastes shall be disposed in either a Class II or a Class I landfill; and 


■ Class III solid wastes shall be disposed in either a Class III or a Class II landfill. 


8.2.4 IFC Standards 


The IFC Environmental, Health and Safety (EHS) Guidelines for Thermal Power Plants (December, 2008) 


requires: “Management of ash disposal and reclamation so as to minimize environmental impacts – especially 


the migration of toxic metals, if present, to nearby surface and groundwater bodies, in addition to the transport 


of suspended solids in surface runoff due to seasonal precipitation and flooding. In particular, construction, 


operation, and maintenance of surface impoundments should be conducted in accordance with internationally 


recognized standards.” 


Section 1.5 of the IFC General EHS Guidelines covers Hazardous Materials Management and Section 1.6 


deals with waste management and is applicable to all projects that generate, store or handle any quantity of 


                                                      


29
 Saudi Aramco: Supply Chain Management Manual – Disposal of Polychlorinated Biphenyl (PCB) – CU 22.06, 30th March 2009. 


30
 Saudi Aramco: Engineering Standards – Solid Waste Landfill Requirements – SAES-S-007, 5th August 2012. 
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waste. The waste management guidelines state that facilities that generate and store wastes should practice 


the following: 


■ Establish waste management priorities at the outset of activities based on an understanding of potential 


Environmental, Health, and Safety risks and impacts; 


■ Establish a waste management hierarchy that considers prevention, reduction, reuse, recovery, recycling, 


removal and finally disposal of wastes; 


■ Avoid or minimize the generation waste materials, as far as practicable; 


■ Where waste generation cannot be avoided but has been minimized then options for recovering and 


reusing waste should be developed; and 


■ Where waste cannot be recovered or reused, identify means of treating, destroying, and disposing of it in 


an environmentally sound manner. 


This assessment also considers the likely impacts upon soils and geology as a result of Project activities in 


relation to the updated IFC Performance Standards; namely: 


■ Performance Standard 3: Resource Efficiency and Pollution Prevention. 


It is a requirement of this performance standard to implement measures to ensure the following: 


■ ‘avoid the generation of hazardous and non-hazardous waste materials. Where waste generation cannot be 


avoided, the client will reduce the generation of waste and recover and reuse waste in a manner that is 


safe for human health and the environment.  Where waste cannot be recovered or reused, the client will 


treat, destroy or dispose of it in an environmental sound manner that includes the appropriate control of 


emissions and residues resulting from the handling and processing of the waste material’;    


■ ‘when hazardous waste disposal is conducted by third parties, the client will use contractors that are 


reputable and legitimate enterprises licensed by the relevant government regulatory agencies and obtain 


chain of custody documentation to the final destination’; 


■ ‘The client will avoid or, when avoidance is not possible, minimise and control the release of hazardous 


materials….The client will avoid the manufacture, trade and use of chemicals and hazardous materials 


subject to international bans or phase-outs due to their high toxicity to living organisms, environmental 


persistence, potential for bio accumulation or potential for depletion of the ozone layer’; and 


■ ‘This section also provides guidelines for the segregation of waste into hazardous and non-hazardous 


streams and how to manage these waste streams. The Project should seek to demonstrate compliance 


with the principles and guidelines set out within this document’. 
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8.3 Methodology 


The principal aim of this assessment is to consider the key waste management issues associated with the 


construction and operational phases of the proposed RTR facility, with particular reference to identifying 


opportunities for the reduction of the severity or likelihood of significant environmental impacts. 


■ A site visit undertaken by WSP on June 11
th
 2013;  


■ A desk top review to collate existing information relevant to waste generation and disposal in the Kingdom; 


■ A review of the Project in relation to waste storage and transfer requirements; 


■ A review of available and accessible waste guidance and policy information. 


8.4 Existing Baseline Conditions 


8.4.1 Existing Baseline Conditions 


Responsible management of solid waste materials, both hazardous and inert, has become a pressing need for 


all developing and modern economies, including the Kingdom of Saudi Arabia.  There are strong economic and 


environmental reasons for tackling the growing quantity of solid waste. 


Waste management sites and facilities in the Kingdom are typically operated and managed by private 


companies or the local municipalities, with the PME as the competent environmental regulator. When new sites 


are proposed and constructed, the PME plays an important role in advising the operators on the environmental 


protection requirements for the facility. 


The design of any new facility should take into account the types of waste being produced within a given area 


or region and the environmental setting in which it will be placed. The needs and concerns of the local 


population should be considered within the decision process. 


During the site visit, no inert and/or hazardous wastes were observed within the site footprint or in its close 


proximity.  


8.5 Sensitive Receptors 


The main sensitive receptor relating to hazardous and non-hazardous (inert) wastes generated by the Project 


will be the waste infrastructure utilised for the treatment and storage of wastes produced from the facility, both 


during the construction and operational phases. These receptors have been assessed as low to medium in 


terms of sensitivity.  
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Potentially sensitive receptors also include construction and operational workers who could be exposed to 


hazardous materials if adequate procedures have not been implemented to ensure the abatement, correct 


storage and transport of such waste materials, together with contamination of the environment resulting from 


releases of hazardous substances. There is also the potential for increased traffic generated by the 


requirement for waste removal throughout the construction and operational phases of the Project. Traffic 


Impacts are discussed elsewhere in this report. 


8.6 Assessment of Construction and Operational Impacts 


8.6.1 Construction Phase Impacts 


A summary of the potentially significant effects associated with the generation of both hazardous and non-


hazardous waste streams as a result of the construction phase of the RTR facility is presented below.  


The construction of the facility is likely to generate significant quantities of waste; Table 8-1, below, outlines the 


waste types and sources expected during the construction phase. At this stage however it is not possible to 


quantify the amounts of wastes produced.  


Table 8-1 Typical Construction Phase Waste Origins 


Excavation and Demolition Waste 


 Spoil 


 Demolition waste 


Other Solid Wastes 


Residual general waste 


 


Construction Wastes 


 Concrete and cement  


 Brick / Block/ Ceramics 


 Metals including steels from fabrication, iron al-


uminium etc.  


 Glass and Cladding 


 Timber and plaster board 


 Insulation materials including fibreglass 


 Plastics from packaging and construction mate-


rials 


Hazardous Wastes 


 Oil both liquid and sludge 


 Paint, thinners contaminated painting equipment 


 Chemicals 


  


Excavation and Demolition Waste 


The small access road and parking within the Project site as shown in Figure 8-1 will be considered in the 


provisions for demolition and likely to be removed during construction works. 


 In addition it is likely that significant quantities of excavation waste will be generated through the construction 


of such elements as the foundation and the construction of service trenches. It is expected that the majority of 


excavated material will comprise of natural ground material, which is likely to be classified as non-hazardous. 
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Whilst a qualitative impact assessment cannot be undertaken to ascertain the levels of excavation and 


demolition waste generation, it is thought that this may result in a minor negative impact.  


 


Figure 8-1 Looking East onto the Project Site 


Construction Waste 


Waste material from the construction of buildings and plant infrastructure will require off-site disposal. 


Additionally, the high number of construction workers expected to be required at the site during the construction 


phase is likely to result in an increase in waste generation. 


Licensed waste management facilities must be used for disposal and therefore the waste generation is likely to 


result in a minor negative impact. 


Uncontrolled or unlicensed dumping of waste is common in the region and steps should be taken to ensure this 


does not happen in order to prevent significant environmental damage in the local area. 


Storage of Construction Waste 


The impacts associated with the poor storage of construction materials on-site may result in the potential 


wastage of large volumes of raw materials. It is anticipated that prior to the implementation of appropriate 


mitigation measures that this will result in a minor negative impact.  


Movement of Construction Waste 


The potential impact from the off-site movement and disposal of waste, either to an appropriate landfill site or to 


a recycling centre, may result in increased traffic movements from the site which will result in noise and dust 


generation. Such perceived traffic impacts are dealt with elsewhere in the report but for the purpose of this 


report are thought to be of minor negative impact.  


Access and 


parking zone 
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Generation of Hazardous Wastes 


Hazardous wastes likely to be produced will include oil (both liquid and sludge), paint, thinners, contaminated 


painting equipment and chemicals associated with construction activities. 


It is anticipated that potential impacts of hazardous waste streams generated from construction activities of the 


RTR facility are likely to be of moderate negative significance due to the potential to cause contamination if 


not managed or disposed of properly. It is also noted that not all landfills in the Kingdom are lined which 


suggests that the leaching of hazardous materials to the surrounding soil strata and groundwater may occur. 


The contamination impacts associated with hazardous wastes are described in full in the chapter on soils, 


geology, and contamination.  


8.6.2 Operational Phase Impacts 


The type of solid waste materials generated during the operational phase may be expected to include:  


■ Waste associated with operation and maintenance works of the plant equipment; and,  


■ General waste streams generated from the administration buildings, site canteen and worker 


accommodation. 


Generation of Hazardous Wastes 


The principal solid waste impact associated with the operation of the Project will be the production of chemical 


packaging, and the subsequent containment and transportation associated with their disposal. Other types of 


solid waste materials generated during the operational phase include:  


■ Process residuals; 


■ Spent media; 


■ Waste associated with operation and maintenance works of the plant equipment; and  


■ General waste streams generated from the administration buildings. 


Further, hazardous wastes likely to be produced will include hydrocarbons and oils, solvents, contaminated 


rags, steel and plastic drums, filters, paints and greases, together with chemical dosing remnants from the 


chemical injection of the main feedwater dosing system. Periodically, it may also include pipe work, metals and 


plastics associated with plant maintenance or filter media and sludge arising from treatment works.  


It is anticipated that potential impacts of hazardous waste streams generated from the operational and 


maintenance works and plant processes of the RTR facility are likely to be of moderate negative significance 


due to their potential to cause contamination if not managed or disposed of properly. Uncontrolled or 


unlicensed dumping of waste is also common in the region and steps should be taken to ensure this does not 


happen in order to prevent significant environmental damage.   


General Solid Wastes 
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The waste from the operational administration area and any worker’s accommodation included within the site 


boundary of the plant will be general waste streams of a predominately non-hazardous nature and may include: 


■ Paper – waste paper may be generated during the general administration process and on site record 


keeping; 


■ Organic food waste – leftover food and preparation waste from canteen areas; 


■ Cardboard – waste cardboard may be generated from deliveries of material to the site; 


■ Green waste – from on-site landscaping; and 


■ Plastic packaging – waste plastic packaging in the form of shrink and bubble wrap. 


The Project is unlikely to result in a significant generation of general solid waste during operation and the 


impact is therefore predicted to be minor negative effect, due in the main to the impact on depleting landfill 


space in the region. 


8.7 Mitigation Measures, Residual and Cumulative Effects 


The mitigation measures applicable to waste management are set out within this section. 


8.7.1 Construction Phase Mitigation Measures 


In accordance with Environmental Standard 8 – Waste Acceptance Criteria, a waste generator must undertake 


a detailed audit of their waste to establish whether the waste: 


i. is prohibited from disposal to landfill; 


ii. is hazardous and suitable for landfill in its current condition; 


iii. is hazardous and would meet the Waste Acceptance Criteria (WAC) for dedicated hazardous landfill; 


iv. is hazardous and regarded as stable and non-reactive; 


v. will be classified as inert, appears on the WAC lists and does not require testing; 


vi. requires testing prior to being certain as to which class of landfill it can go to; or 


vii. has, or may be subject to treatment of some sort. 


Details of the waste classification process are set out in Environmental Standard 9 – Waste Classification. 


Once the waste is characterised, the Generator must then consider the ways in which the waste might be 


managed and disposed, in accordance with the waste hierarchy of minimisation, reuse, recovery or ultimate 


disposal. 


This is illustrated in Figure 8-2 below.  
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Figure 8-2 Waste Hierarchy 


If disposal is the only option, the Generator must select the disposal option that avoids or reduces any impact 


on the environment. Where landfill is the only disposal option identified for all or part of the waste, the 


Generator must consider the appropriate treatment options as follows: 


i) identify the landfill that may be able to accept the treated waste; and 


ii) establish whether the waste will meet the relevant WAC. 


During the construction phase, the EPC contractor and their sub-contractors will be required to minimise the 


impacts on the environment that may arise as a result of construction works.  This is normally implemented via 


the development of a construction environmental management plan (CEMP), and adherence to such a plan. 


The CEMP will need to comply with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply 


Chain Management and General Instruction Manual. The construction contractor will also promote the 


commitment to continual improvement and the identification of appropriate opportunities to reduce waste and 


where practicable, promote recycling and the potential reuse of materials. This will be implemented by ensuring 


increased awareness among construction workers of more sustainable working practices, for example through 


‘Tool Box Talks’ to ensure that all workforce and sub-contractors are adequately informed. 


The EPC contractor and their sub-contractors will be required to identify the types and quantities of waste that 


can be minimised or effectively segregated for recycling/re-use and the materials that require disposal to 


landfill. As part of this process, clearly labelled waste skips should be provided for the separation of specific 


waste materials such as metal, wood, cardboard and polythene for recycling. Separate skips or containers will 


also be provided for residual waste streams generated during the construction phase which cannot be reused 


or recycled.  


Any waste fuels, oils and chemicals will be stored separately in a bunded compound situated on an 


impermeable surface in order to prevent any potential spillage and contamination issues prior to collection for 


appropriate disposal. 
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In addition, and in accordance with the IFC EHS Guidelines (Waste Management), waste minimisation should 


be encouraged among suppliers. This is likely to involve suppliers committing to reducing surplus packaging 


associated with any construction materials; particularly common packaging materials such as plastics (shrink 


wrap and bubble wrap), cardboard and wooden pallets. This may also involve improved procurement and 


consultation with selected suppliers regarding commitments to waste minimisation, recycling and the emphasis 


on continual improvements in environmental performance. Table 8-2, below, summarises the most important 


mitigation measures that will be implemented to minimise the potential waste of on-site materials during 


construction. 


Table 8-2 Measures to Reduce the Waste of on-site Materials 


Ordering Delivery 


Avoid: 


 Over ordering (order ‘just in time’); 


 Ordering standard lengths rather than lengths re-


quired; 


 Ordering for delivery at the wrong time (update 


programme regularly). 


Avoid: 


 Damage during unloading; 


 Delivery to inappropriate areas of the site; 


 Accepting incorrect deliveries, specifications, or 


quantities. 


 


Storage Handling 


Avoid: 


 Damage to materials from incorrect storage; 


 Loss, theft, or vandalism through secure storage 


and on-site security. 


Avoid: 


 Damage or spillage through incorrect or repeti-


tive handling. 


 


Additionally, in order to ensure that such a system of reuse and recycling is effective a set of measures should 


be set out which encourages a programme of auditing at each stage of the construction process. This will assist 


in achieving appropriate on-site waste targets and focus upon: 


■ Quantifying raw material wastage; 


■ Quantifying the generation of each waste stream; 


■ Methods by which the waste streams are being handled and stored;  


■ Quantifying the material disposed of off-site to landfill facilities; and, 


■ Identifying responsibilities. 


 
Setting waste targets and undertaking future measurement and monitoring will assist in determining the 


success of waste management initiatives employed at the RTR site during construction. This will ultimately lead 


to continual improvement as the construction process progresses. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 110 | 293  


   


Environmental Standard 12 – Waste Control sets out a Duty of Care on waste generators, transporters and 


disposers to ensure that: 


a) Waste is not illegally disposed of or dealt with without a licence or in breach of a licence or in a way that 


causes pollution or harm; 


b) Waste does not escape from a Waste Handler’s control; 


c) Waste is transferred only to an ‘authorised person’, such as the relevant Competent Agency, registered 


transporter or licensed disposer; 


d) When the waste is transferred, it is accompanied by a full written description so that each person who has it 


knows enough to deal with it properly and thus avoids committing an offence under GER 2001. 


 


Waste Generators shall be responsible for identification of the types of waste and hazardous waste they 


generate, as well as for ensuring that such wastes are stored, treated and disposed of in an environmentally 


sound manner that does not cause its dispersal and also does not cause any detrimental effect on human 


health, safety and welfare or the environment and the natural resources. 


To this end, The Generator shall be required to: 


i. classify and identify their waste; 


ii. refrain from delivering or transferring wastes to a waste transporter or to a Treatment, Storage or 


Disposal (TSD) facility which are either not registered, not licensed or who do not have a site ID 


number from the Competent Agency; 


iii. refrain from delivering consignments of waste for transportation outside the TSD Facility without being 


accompanied by a Waste Tracking Form, obtained from the Competent Agency, where relevant; 


iv. comply with segregation and storage requirements as specified in the Waste Segregation and Storage 


Standard; and 


v. prepare the waste for transportation. 


It is also a responsibility of Waste Generators to prepare a Waste Tracking Form. The Generator must give the 


prescribed information to the Transporter and, within fourteen days of the transfer, give the information to the 


Competent Agency on the completed form. The following information must be provided on the form: 


i. the Generator’s name, address, municipality and contact details; 


ii. the name, address, and contact details of the person to whom the waste is to be transported; 


iii. the day and time the Generator gives the waste to the transporter for transporting; 


iv. the type and number of containers if the waste is hazardous; and 


v. the following waste details: 
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 The type of waste; 


 The amount in kilograms, tonnes, cubic metres or litres; 


 Its physical nature (liquid or solid); 


 Its hazardous waste code, if relevant (see Waste Classification Standard); 


 The waste origin code for the activity that produced the waste (see Appendix A, Table 1). 


The Generator is required to record and keep for a minimum period of five years the following information: 


i. the information detailed in the waste tracking form; and 


ii. the Transporter’s name, address and contact details. 


 


Environmental Standard 14 – Waste Handling and Storage sets out that all stored wastes must be segregated 


as follows: 


a) Segregation reduces the risk of waste being incorrectly classified and ensures that the correct procedures 


are followed from the point of generation through to final disposal. 


b) Liquids must be kept separate from solid wastes, and non-hazardous and inert waste must be segregated 


from hazardous wastes, so as to create effective segregation systems to: 


i. prevent unwanted or potentially dangerous reactions; 


ii. reduce the rate of accidental exposure to potentially hazardous substances; 


iii. ease handling and disposing of wastes; 


iv. increase the diversion of waste for the purposes of recycling.; and 


v. keep the cost of waste disposal to a minimum. 


Environmental Standard 14 – Waste Handling and Storage requires that waste storage areas are managed as 


follows: 


a) Storage areas must be located to eliminate or minimise the double handling of waste. 


b) Storage areas must be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the wastes stored therein. 


c) The waste Generator using satellite storage areas and the designated waste manager of the main waste 


storage are responsible for the proper accumulation, maintenance and housekeeping of their storage 


areas. They must ensure that: 


i. Waste streams do not get mixed and that no waste other than the normal waste stream, approved for 


the container, is placed in the collection container. 


ii. The waste components are correct and complete for each waste container. 
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iii. Accurate records are maintained to ensure compliance with onward transportation of the waste and to 


minimize analytical costs associated with disposal. 


iv. All leaks, spills, and releases are recorded. 


v. Major leaks, releases or spills sufficient to pose a threat to human health or the environment are 


brought to the attention of the Competent Agency. 


vi. All major hazardous spills (>25 litres) are reported immediately to the Competent Agency and the 


appropriate evacuation action taken. 


d) Storage areas must be constructed such that any spillage or loss of containment of a particular waste type 


can not spread to other waste types. This is particularly important where flammable materials are involved. 


e) The total maximum storage capacity of the storage areas must be clearly and unambiguously stated in 


writing, accompanied with details of the method used to calculate the volumes held against this maximum. 


The stated maximum capacity of storage areas must not be exceeded. 


f) The storage arrangements must be marked on a site plan which clearly shows: 


i. waste types to be stored in particular areas; 


ii. separation arrangements; 


iii. any fire breaks proposed; and 


iv. the maximum storage capacity of each storage area. 


g) Storage area drainage infrastructure must ensure all contaminated runoff is contained and that drainage 


from incompatible wastes cannot come into contact with each other. 


h) There must be vehicular, for example, forklift, and pedestrian access at all times to the whole of the storage 


area such that the transfer of containers is not reliant on the removal of impediments which may be 


blocking access, other than drums in the same row. 


Containers must be stored in such a manner that leaks and spillages cannot escape over bunds or the edge of 


the sealed drainage areas. 


8.7.2 Construction Phase Residual Effects 


Management of Construction Waste 


Waste management must be included within the EPC contractor’s EHS plan and CEMP. These should provide 


the necessary framework for the management of waste on-site during the construction process. This should 


include encouraging waste minimisation practices during the construction process, setting waste diversion 


targets and segregating waste streams for reuse/recycling. It will also help to ensure that waste is disposed of 


at suitable licensed facilities and reduce the amount of waste disposed of thereby reducing the associated 


traffic impact. It is anticipated that the implementation of best practice measures highlighted above and in 
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accordance with the aforementioned IFC guidelines, will reduce the possibility of contamination occurring. Such 


an approach will result the impact of construction waste reducing from being of minor negative significance to 


a negligible impact. 


Following the implementation of appropriate controls such as testing for contaminants, and subsequent 


remediation if required, it is considered that the residual impacts associated with excavation and demolition 


waste will be negligible. 


Assuming that hazardous waste streams are handled by a locally registered waste contractor and transferred to 


an appropriately licensed hazardous waste facility, and control measures are implemented to prevent 


accidental spillages and ensure appropriate storage, the residual impact of the generation of hazardous waste 


is considered to be of negligible significance. 


Storage of Construction Waste  


It is anticipated that implementation of the best practice measures highlighted above and in accordance with 


the aforementioned IFC guidelines, will reduce the possibility of contamination occurring. The potential for 


contamination to occur associated with the storage of construction waste is assessed in the chapter on soils, 


geology, and contamination. It is anticipated that such an approach will result in a reduced effect although 


construction waste remains of minor negative concern. 


Movement of Construction Waste 


Implementation of a programme targeting waste streams for re-use/recycling throughout the various stages of 


the construction process will divert waste from landfill and assist in reducing the number of vehicles using the 


local highway infrastructure in the region. It is anticipated that such an approach will result in a reduced effect 


although construction waste remains a minor negative effect. 


8.7.3 Construction Phase Cumulative Effects 


The cumulative waste impacts associated with the Project are not at this stage known. Clearly, the operational 


Saudi Aramco refinery facilities will generate both hazardous and non-hazardous wastes, which combined with 


waste generated as a result of the construction of the RTR facility would be considered to result in cumulative 


effects. The cumulative effects are however likely to be broader in scope – in this case the cumulative impacts 


upon existing waste management facilities is also dependant upon other waste producers operating in the 


region and therefore cannot be quantified.  The implementation of best practice measures, as set out above, by 


the EPC Contractor will however reduce such cumulative impacts as far as practicable. 


8.7.4 Operational Phase Mitigation Measures 


The operational phase of the Project will result in the generation of waste streams associated with the plant 


operation, maintenance works and administration functions. Once the plant is in operation it is important that a 
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comprehensive operational environmental management plan (OEMP) is developed and that waste manage-


ment is considered a priority.  


A formal and structured way of monitoring and recording waste and associated impacts must be developed. A 


schedule of monitoring and periodic audits to inform the OEMP process must also be established. Procedures 


for waste management will be clearly defined. Plans will be drawn up for waste generated due to emergencies 


and accidents. Responsibilities of individuals relating to waste management shall be clearly assigned. The fi-


nancial resources necessary to implement and operate a suitable waste management system shall be speci-


fied, as well as those people responsible for making those resources available. Capacity building and training 


needs shall be identified to ensure that waste can be properly managed and controlled. Staffing requirements 


and other supporting arrangements shall be identified to demonstrate capacity to manage waste generated at 


the site. 


Waste Strategy 


Current international best practice, including the IFC guidelines, advocates the need to operate sustainable 


waste management practices for major industrial developments. Such guidance sets out scenarios for dealing 


with waste in a preferential order from waste prevention and reduction through to reuse, recovery (energy and 


materials) and disposal via landfill. The waste hierarchy is shown in Figure 8-2, in Section 8.7.1 – 


Construction Phase Mitigation Measures, above.  


Therefore, waste management practices at the Project site should involve consideration of the following: 


■ Ensuring compliance with national and international best practice guidance; 


■ Ensuring compliance with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply 


Chain Management and General Instruction Manual; 


■ Encouraging opportunities to minimise waste; 


■ Ensuring good on-site storage practices; 


■ Providing suitable waste receptacles for the segregation of waste streams for recycling and general waste 


for disposal to landfill;  


■ Providing fully covered waste storage areas. and, 


■ Appointing dedicated personnel responsible for waste management issues.  


Management of General Waste – Industrial Facilities  


Industrial wastes that do not leach toxic substances or other contaminants of concern to the environment may 


be disposed by suitably licensed contractors in landfills or at other disposal sites provided they do not impact 


nearby water bodies.  
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Management and Storage of Waste 


The administration buildings and offices on-site are likely to generate quantities of non-hazardous waste 


streams including waste paper, cardboard, plastic packaging that have the potential to be segregated for 


recycling. Therefore suitable waste receptacles will need to be provided at central locations on-site for the 


segregation of waste streams for recycling and residual general waste. 


The hazardous waste generated from maintenance works and plant operations are likely to include waste oils, 


fuels, chemicals, empty containers and filters and replaced parts which may have associated hazardous 


properties.  


The Duty of Care requirements, requirements for categorisation of waste, procedures for transporting wastes 


and requirements for the storage of wastes as described in Section 8.7.1 in relation to construction waste 


management will also apply to the management of operational wastes. These requirements will need to be 


integrated into the OEMP developed by the operator. 


At this stage it is not understood what synergies with the existing waste management procedures at the 


operational Saudi Aramco refinery are available to the operator. Nevertheless, it is likely that this provides an 


opportunity to streamline the waste management process and to adopt best practice procedures in place by 


Saudi Aramco. 


8.7.5 Operational Phase Residual Effects 


The negative effects associated with waste generation during the operational phase will be reduced through the 


application of best practice waste management measures.  


Implementation of the above good practice waste management measures will not however eliminate the waste 


and it is anticipated that there will be a negligible residual effect associated with the management of wastes on 


the site. 


8.7.6 Operational Phase Cumulative Effects 


The cumulative waste impacts associated with the Project are not at this stage known. However the 


implementation of best practice measures, as set out above will reduce cumulative impacts as far as 


practicable. 


8.8 Summary and Conclusions 


Overall, with the implementation of good environmental practices through the contractor EHS policies and 


guidance, together with the development of a CEMP and an OEMP, the Project should be able to limit 


pressures on the existing waste management facilities in the surrounding region and reduce the potential for 


any localised contamination to occur.   
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However, it is anticipated that the quantities of hazardous and non-hazardous waste streams generated by the 


RTR facility may be substantial and therefore it is essential that the approach to waste management at the site 


as highlighted above is rigidly adopted. 
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9 Soils, Groundwater, Geology & Contamination 


9.1 Introduction 


This chapter considers the soil and geological conditions within the site environs. The aim is to identify any 


potential ground and groundwater impacts associated with the development of the RTR facility.  


The assessment considers potential contamination issues associated with both the construction and 


operational phases of the development and provides appropriate pollution control best practice measures which 


should be fully developed within a comprehensive Construction Environmental Management Plan and an 


Operational Environmental Management Plan. 


For reference, the International Finance Corporation defines land as being contaminated when ‘it contains 


hazardous materials or oil concentrations above background or naturally occurring levels’. Further, 


‘contaminated lands may involve surficial soils or subsurface soils that, through leaching and transport, may 


affect groundwater, surface water, and adjacent sites’. 


9.2 Relevant Standards and Legislation 


9.2.1 National Legislation & Standards 


The General Environmental Regulations 2001 specifies the following requirements in regards to protecting soil 


and groundwater from environmental harm:  


■ Article 13.2:  


‘To preserve the soil and land and limit is deterioration or contamination’. 


■ Article 13.2.1:  


‘To take all precautions required to prevent and control contamination and degradation of soil and land, 


remediate degraded and contaminated soil and use best available means and technologies for this purpose in 


accordance with the standards and criteria’. 
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9.2.2 Saudi Aramco Standards 


Saudi Aramco has made available their Supply Chain Management Manuel – Customer edition for Dangerous 


Goods – CU 22.03
31


. The Project will be required to comply with this. This document provides the following: 


■ The definition of a hazardous material; 


■ The procedure for requesting a hazardous material; 


■ The procedure for requesting the cataloguing of a hazardous material;  


■ The procedure for receiving hazardous materials; 


■ The procedure for disposal of Hazardous materials; and 


■ Actions to take place in the event of an emergency. 


9.2.3 IFC Standards and International Best Practice 


Sector-specific guidance documents on pollution prevention good practices produced by the IFC are relevant, 


which includes: 


■ IFC ‘EHS Guidelines for Thermal Power Plants’ (2008); and, 


■ IFC ‘Environmental Health and Safety (EHS) Guidelines: Contaminated Land’ (2007). 


This assessment also considers the likely impacts upon soils and geology as a result of Project activities in rela-


tion to the updated IFC Performance Standards; namely: 


■ Performance Standard 3: Resource Efficiency and Pollution Prevention. 


Additional sector-specific guidance documents on pollution prevention best practice guidance developed by the 


UK Government and others have been used to inform the assessment, where relevant. These include: 


■ Integrated Pollution Prevention and Control (IPPC) Technical Guidance Note S3 1.01 ‘Combustion 


Processes Supplementary Guidance Note’; 


■ The Environment Agency (UK) Pollution Prevention Guideline 6 (PPG6) Working at Construction and 


Demolition Sites (2003); 


■ The Environment Agency (UK) Pollution Prevention Guideline 11 (PPG11) Preventing Pollution on 


Industrial Sites (2003); 


■ The Environment Agency (UK) Pollution Prevention Guideline 21 (PPG21) Pollution Incident Response 


Planning (2003); and 


                                                      


31
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■ Environmental Protection Agency (US) Office of Compliance (1997) ‘Sector Notebook project - Profile of 


Fossil Fuel Electric Power Generation Industry’. 


9.3 Methodology 


The methodology used to conduct this assessment comprised a desktop review of existing information, a 


review of accessible information, and a walkover survey of the site and surrounding areas undertaken in June 


2013, in order to provide a background to the geological and hydrogeological (groundwater) conditions within 


the region and the study area.  


Current best practice guidance in Western Europe and the USA advocates the use of a conceptual risk 


assessment model to establish the potential links between a hazardous source and a sensitive receptor via an 


exposure pathway, as illustrated by Figure 9-1, below.  


The concept behind this approach is that, without each of the three fundamental elements (source, pathway, 


and receptor) there can be no potential contamination risk. Thus, the presence of a contamination hazard at a 


particular site does not necessarily imply the existence of associated risks.  


 


Figure 9-1 Contamination Risk Assessment 


The IFC is also instructive in providing a useful definition of ‘exposure pathway(s)’; as ‘A combination of the 


route of migration of the contaminant from its point of release (e.g. leaching into potable groundwater) and 


exposure routes (e.g. ingestion, transdermal absorption), which would allow receptor(s) to come into actual 


contact with contaminants.’  


9.4 Existing Baseline Conditions 


9.4.1 The Project Site 


The area of Ras Tanura (located approximately 35km north of city of  Damman) houses very significant 


industrial enterprises (mainly petro-chemical works with the Saudi Aramco oil refinery soon to be the largest of 


its kind in the world) with the proposed third party RTR facility to be situated within this already heavily 


developed area. The nearest town is that of Rahima (which is somewhat confusingly also referred to as Ras 
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Tanura). Rahima is understood to have been purposely built in response to the development of the Ras Tanura 


refinery and is largely a dormitory town servicing the area.  


A site walkover survey was undertaken on June 11
th
 2013. As illustrated in Figure 9-2 below, the site soil 


consistency alternates between asphalt (access and parking zone) and gravel/sand and sits at an altitude of 


approximately 2 metres above sea level. It is clear that the site has been used for a number of purposes in the 


past such as laydown, storage etc. 


No traces of contamination were observed during the site visit. No permanent surface water sources were 


identified in the vicinity of the site and, due to the relatively flat topography of the subject site, no obvious 


drainage channels were identified during the site walkover survey. 


 


Figure 9-2 Project Site Constituted of Asphalt and Sand/Gravel Zones 


 


During a subsequent visit to the site on 10
th
 July 2013 with Ex-Im and the Lenders Technical Advisor it was 


however noted that a number of barrels were being stored within the project site, on an area of unsealed 


ground. Although these barrels appeared to be in good condition, and appeared to be in the process of being 


removed from the project site, this nevertheless represents a potential source of contamination. 


9.4.2 Seismicity 


Historically, most epicentres of significant earthquakes on the Arabian micro-plate have been concentrated in 


the Gulf of Aqaba region and along the central axis of the red sea. The plant site is exposed to a seismic 
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hazard induced by the seismically active Iranian plate. The site, located on the Arabian Peninsula, is identified 


as the ‘rigid Arabian plate’ which is however a quiet zone, typically without locally significant seismicity. 


9.4.3 Topography 


The south coastal lowlands of KSA are more or less similar to the central coastal lowlands; most of which are 


covered by fairly deep sand. This sub region is bounded on the west by some of the world's largest oil fields 


and on the southwest by the escarpment of Summan while on the south it borders with Rub Al-Khali. The 


Northern Summan is bounded on the north and east by the Northern Plains and the central coastal lowlands 


and on the west by the Northern Dahna. The Rub-al-Khali, the largest of all sub regions is about 500,000 sq. 


km. Among this, 80% of the land area falls within Eastern Saudi Arabia. The region has the largest continuous 


sand sheet in the world and some of the sand dunes in this part of the desert are as high as 250 m.  


The RGME preliminary soil investigation of the site found that the topography was generally flat and roughly 


graded with the elevation varying between 1.57 m and 1.71 m
32


.  


9.4.4 Geology  


Geologically, Eastern Saudi Arabia is characterized by Tertiary sediments with significant areas covered by 


aeolian sands and late Tertiary to Quaternary gravel sheets.  


The RGME preliminary soil investigation reported that their geotechnical investigation was consistent with the 


following description of the local geology: 


“Periodic submergence of the Gulf Coast, in the Tertiary period, resulted in deposition of over consolidated 


clays, closely interbedded sandstone and limestone. Uncemented Quarternary and recent sediments, 


commonly consisting of Sabkha and Dune sands overlie the Tertiary deposits.” 


The RGME report further described the results of their soil investigation where the site ground conditions were 


reported to consist of predominantly sand deposits up to 15m bgl, the maximum extent of the investigation. 


These deposits consisted of poorly graded sand, sand with silt and a silty sand layer with varying amount of 


gravel.  


Chemical testing on the soils showed that the water soluble sulphate and chloride content in samples tested 


were 0.04% to 0.36% and 0.03% to 0.10% respectively. The carbonate content ranged from 171% to 79% with 


a pH value of 7.02 to 7.76. RGME concluded that these results suggested that site soils had been 


contaminated with chemically aggressive salts
33


.  
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 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals, Annex 10C 


Preliminary Soil Investigation Reports Ras Tanura Plant, RGME, 24
th
 June 2012. 


33
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals, Annex 10C 


Preliminary Soil Investigation Reports Ras Tanura Plant, RGME, 24
th
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9.4.5 Ground Water 


The Eastern Province has a very low annual precipitation (about 63 mm) and groundwater resources from local 


aquifers are the main water supply source for about 90% of the total water demand in the province.  There are 


three major aquifers in the Eastern Province – The Neogene aquifer, Dammam aquifer & Umm er Radhuma 


(UER) aquifer; as per the conceptual model below:  


 


Figure 9-3 Conceptual Model of the Groundwater System in Eastern Province, Saudi Arabia
34


  


 
The following figures illustrate the general trend for ground water abstraction rates to increase in the Eastern 


Province of KSA.  Figure 9-4 below illustrates historic water abstraction rates from the Dammam Aquifer: 


                                                      


34
 Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special Presentation at Water Conservation 


Workshop, Khobar, Saudi Arabia December 2006. 
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Figure 9-4 Water Abstraction from Dammam Aquifer
35


 


Figure 9-5 below shows the history of water abstraction in the Eastern Province. 


 


Figure 9-5 History of Water Abstraction in the Eastern Province
36
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 Abderrahman, W. A. (2006). Groundwater Resources management in Saudi Arabia – Special Presentation at Water Conservation 
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Figure 9-5 below illustrates the water abstractions from (Umm er Radhuma) UER Aquifer in the greater 


Dammam Area. Figure 9-6 illustrates the impact of the increase in groundwater pumping from the Dammam 


aquifer on groundwater levels. 


 


Figure 9-6 Water Abstractions from UER Aquifer in the Greater Dammam Area
37


 


 


Figure 9-7 Impact of Increase in Groundwater Pumping from Dammam Aquifer on Groundwater Levels
38
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In the preliminary soil investigation conducted by RGME groundwater was encountered in all six boreholes 


between 1.2m and 1.5m. It was noted that dewatering will be required in order to lower the water table below 


the excavation level. It was recommended that dewatering be carried out using well point and / or open 


pumping techniques.  


9.5 Sensitive Receptors 


The soil strata within and adjoining the site and groundwater is are considered as sensitive receptors for the 


purposes of this assessment, which may be subject to impacts, including the mobilisation of existing 


contamination during construction and spillages of hazardous materials during construction and operation.   


The most critical sensitive receptors however would be construction staff that may be exposed to any existing 


contamination at the site, particularly associated with ground preparation works and excavations. 


Aside from those associated with the existing Saudi Aramco refinery facility, the nearest sensitive receptor 


would be considered as the inhabitants of Rahima town but given the existing wealth of industrial development 


and enterprise in the area, it is thought unlikely the addition of the RTR facility will cause any significant 


environmental effect.   


9.6 Assessment of Construction and Operational Impacts 


9.6.1 Construction Phase Impacts 


There is the potential for controlled and uncontrolled emissions associated with the construction of the RTR 


facility. Although the potential for any contamination is not likely to be permanent, there is a measurable risk, 


particularly as the depth of any aquifer and the extent of any aquifer recharge area is not known at this time and 


the results of the proposed geotechnical and hydrological studies will need to take this into account. The 


primary source for potential contamination is considered to be existing soil contamination, which if present 


could be mobilised through site construction activities and surface water runoff during the infrequent periods of 


rainfall.  


This may result in a moderate negative impact prior to the implementation of appropriate mitigation measures; 


however the actual risk of contamination, whilst appearing to be relatively low, cannot be fully determined until 


site investigations have been undertaken at the Project site. It is understood that these will be undertaken by 


the EPC Contractor prior to the commencement of construction activities at the site. If any existing 
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contamination issues are identified then a programme of remediation will need to be developed before the 


commencement of construction works at the site.  


Whilst it is understood that there will be no direct discharges to the environment in terms of wastewater 


streams, some aqueous effluents from temporary construction facilities, including washing down, dust damping 


activities and concrete work, may lead to the contamination of soil. This impact is likely to be temporary in 


nature and will only be applicable during the construction phase. Prior to mitigation, it is considered that the 


impact will be of minor negative significance. 


The remainder of the potential impacts are associated with the management of waste and hazardous materials. 


These impacts will generally be associated with poor storage or handling arrangements of these materials 


resulting in chronic or acute spillages of contaminants to land. Prior to mitigation, it is considered that the 


impact will be of minor negative significance.   


During construction, there is a potential for construction workers to come into contact with contaminated soils 


and hazardous materials. It is therefore important that appropriate measures are taken to protect construction 


contractors during site clearance, excavation and general construction activities. It is considered that this may 


result in a moderate negative impact prior to mitigation, with the potential for major negative impacts in the 


case of asbestos, if found to be present, although this is considered to be unlikely. The actual risk of 


contamination, whilst appearing to be relatively low, cannot be fully determined until site investigations have 


been undertaken at the Project site. It is understood that these will be undertaken by the EPC Contractor prior 


to the commencement of construction activities at the site. 


The improper storage and use of other hazardous materials during the construction phase such, chemical 


solvents, cleaning fluids, fuels and oils etc., may lead to spillages and leaks that may result in soil and/or 


surface water contamination. The above issues may result in a moderate negative impact prior to the 


implementation of appropriate mitigation measures. 


If applicable, cement batching plants require large amounts of “wash-out” water which has a high pH and high 


concentration of suspended solids. In addition, plant and equipment wash water may contain some 


contaminants such as hydrocarbons although traces of other contaminants may be present. These two waste 


water processes can affect the quality of groundwater if discharged to land. The generation of wastewater 


during the construction phase is a direct, temporary minor negative impact prior to the implementation of 


mitigation measures. 


9.6.2 Operational Phase Impacts 


In terms of the regulatory requirements, PME’s General Environmental Regulations (GER 2001/2006) state the 


following:  


■ Article 13.2: Preserve the soil and land and limit is deterioration or contamination; and,  
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■ Article 13.2.1: To take all precautions required to prevent and control contamination and degradation of soil 


and land, remediate degraded and contaminated soil and use best available means and technologies for 


this purpose in accordance with the standards and criteria. 


During the operation of the plant, the key contamination issues are likely to be associated with potential leaks 


and spills associated with the plant operations and storage of hazardous materials on-site. The materials with 


potential to cause contamination include: fuels (such as associated with diesel generator operation); oils (such 


as associated with the maintenance and repair of equipment); lubricants (such as those associated with plant 


equipment maintenance and repair): and chemicals (such as those associated with the chemical injection of the 


main feedwater dosing system). 


Prior to mitigation measures being implemented, the use and storage of materials on site with hazardous 


properties and the potential to cause contamination is likely to result in a moderate negative impact. However, 


adequate handling and storage arrangements complemented by appropriate procedural control measures 


would diminish such an impact substantially.   


There is the potential for contaminants to be mobilised during periods of rainfall, which may then be discharged 


into the wider environment, such as the recharge area of an underlying aquifer. This is considered to be an 


impact of moderate negative significance. 


9.7 Mitigation Measures, Residual and Cumulative Effects 


9.7.1 Construction Phase Mitigation Measures 


The RfP Technical Specification Part II identifies that the RTR must be designed, operated and maintained in 


such a way that soil contamination is prevented. This is also a clear requirement as part of the GER 2001 and 


IFC General EHS Guidelines. 


The key requirement will be a detailed site investigation which will be undertaken prior to the commencement of 


construction works at the Project site. This will be undertaken by Saudi Aramco and supplied to the Project 


team. Where information is insufficient, it is also a requirement that the EPC Contractor undertakes additional 


investigations.  


As a minimum, the testing of soils and groundwater should be undertaken for a range of contaminants including 


petroleum hydrocarbons and heavy metals. It is noted that KSA does not have soil or groundwater screening 


requirements. Therefore the levels of contaminants should be benchmarked against accepted International 


criteria such as US EPA’s Risk Based Concentrations (RBC) or the UK’s Soil Guideline Values (SGV). 


Soil and groundwater sampling should target areas of the project site where previous activities have taken 


place including: 


■ Areas where tarmac and foundations of previous buildings are present; and 
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■ Unsealed ground within the central and northern parts of the project site, found to be used for storing 


barrels during a site visit. 


If existing contamination is found to be present, a programme of appropriate remediation would need to be 


designed and implemented prior to the commencement of construction works to ensure the removal of 


contamination risks to either the environment or construction workers. 


There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce. 


Hazardous materials such as fuel oils and chemicals used during the construction phase that have the potential 


to cause contamination will be managed through a CEMP to be developed by the EPC Contractor. This CEMP 


would provide detailed Environmental Control Plans for construction workers and personnel and sub-


contractors including personnel safety, site conduct, security, storage of hazardous material and emergency 


preparedness. The CEMP will need to comply with the Saudi Aramco Supply Chain Management Manual – 


Customer Edition, Dangerous Goods – CU 22.03. 


The key control measures incorporated into the CEMP to promote on-site environmental good practice during 


the construction process in relation to the storage of fuels, chemicals and oils on-site must include: 


■ Substitution of any hazardous substances with safer alternatives; 


■ Changing work methods in order to prevent the production or release of potentially contaminative materials; 


■ Enclosing the process or handling systems as far as reasonably practicable; 


■ Using a potentially hazardous material away from high risk areas; 


■ Limiting the quantities of hazardous substances during the construction process to reduce the risk of 


spillages; 


■ Ensuring that all substances are stored in suitable, undamaged, containers that are clearly marked with the 


type, nature and content of the material. This will ensure that all staff are aware of the material and its 


properties; 


■ Appropriate storm water management procedures to ensure that contaminants are not mobilised into the 


wider environment; 


■ Where practicable, retaining substances during the construction process in a centrally controlled storage 


compound  in accordance with World Bank Group guidance, and appropriate risk assessment based on the 


material safety data sheet provided by manufacturer (the Control of Substances Hazardous to Health 


[COSHH Regulations 2002] which provides a similar framework in the UK); 


■ The storage area should: prevent damage to containers by any means; prevent the unauthorized use of 


material (e.g. responsible person to sign materials in and out of the compound); can contain any spillage 


from materials / substances (by the use of an impermeable surface and walls); and, separate any materials 


that may become a hazard if combined; 
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■ Returning any unused materials, spent containers, contaminated clothing, rags and tools to the central 


compound for appropriate disposal; 


■ As part of the CEMP, emergency clean-up procedures will need to be in place in the event of any potential 


spillages; and 


■ Staff and personnel will need to be briefed through toolbox talks and training on the control of substances 


and informing them of all control measures and location of spill response equipment on-site. 


In addition the CEMP will also contain control measures to be adopted during the construction stage to 


minimise potential impacts associated with leaks and spills from on-site activities. Such measures will include 


the following: 


■ All plant should be regularly maintained and appropriate drip-trays should be located below mobile plant 


such as generators; 


■ Washout from concrete mixing plant or from cleaning ready-mix concrete lorries is contaminated with 


cement and therefore is highly alkaline. This should not be allowed to enter any watercourse/drainage 


channel and should be re-used on site where possible; and, 


■ All vehicle/plant re-fuelling should be closely supervised and appropriate spill trays utilised where 


appropriate. 


The on-going evolution of the site CEMP will need to be agreed with the EPC contractor and Saudi Aramco in 


order to ensure that any potential environmental and health and safety issues are adequately managed. This 


will ensure good working procedures are followed and will decrease the potential risk of pollution incidents 


occurring. In addition, appropriate precautions will be implemented to prevent construction workers from having 


contact with potentially contaminated soils. Construction workers will be required to wear appropriate personal 


protective clothing and be subject to adequate training / awareness. 


9.7.2 Construction Phase Residual Effects 


The implementation of a programme of soil and groundwater testing, combined with the removal of any 


identifies contamination prior to the commencement of construction works is the key component of the overall 


strategy to prevent impacts upon the environment and to protect the construction workforce. 


The implementation of a detailed CEMP for the construction phase of the development is imperative in order to 


ensure that appropriate measures are implemented to minimise any potential risks from contamination to the 


workforce and the environment during the construction phase. Once these measures are followed, the overall 


assessment is of a minor negative residual effect. 


9.7.3 Construction Phase Cumulative Effects 


The potential for cumulative effects to occur, as a result of the construction phase, is negligible. Type I 


cumulative effects – i.e. impacts associated with other construction related impacts - are not expected. 
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Furthermore, Type II cumulative effects are not considered to be an issue in relation to soil and groundwater 


contamination as it is assumed that the existing refinery facilities are operated in a manner which does not 


result in for example groundwater contamination. Site investigation work, which will be undertaken at the 


Project site in advance of the commencement of the construction phase, will however determine if there are 


any existing issues at the Project site associated with past or current uses.   


9.7.4 Operational Phase Mitigation Measures 


The key measures for preventing contamination during the operational phase will be designed into the Project. 


This includes appropriate designs in relation to the following: 


■ Appropriate containment systems around storage tanks (e.g. fuels, oils etc); 


■ Leak detection facilities; 


■ Fire prevention measures; and 


■ Appropriate storm water management systems.  


An Operational Environmental Management Plan (OEMP) will also be developed which will contain the key 


operating procedures that are to be implemented for the Project to prevent contamination of the ground and 


surface water. The OEMP will need to comply with the Saudi Aramco Supply Chain Management Manual – 


Customer Edition, Dangerous Goods – CU 22.03. The OEMP will include measures such as: 


■ Hazardous chemicals and materials to be appropriately stored on-site in secure, bunded, compounds and 


located on an impervious surface. The storage areas will need to be clearly labelled with material safety 


data sheets (MSDS) maintained as part of the on-site record keeping. 


■ Details and properties for each material should be clearly detailed which include its nature (poisonous, 


corrosive, flammable), prohibitions on its disposal (dumpster, drain, sewer) and the recommended disposal 


method (recycle, sewer, burn, storage, landfill). A signed checklist should be developed for users of 


hazardous materials detailing amount taken, amount used, amount returned and disposal of spent material. 


Other measures in relation to personnel safety, housekeeping and security, on-site awareness training and 


emergency preparedness policies are also essential. Such measures will form part of the OEMP with the 


overall aim of avoiding incidences which may lead to potential contamination issues. Such measures will 


include, inter alia: 


■ To protect and promote health and safety issues to all staff and personnel on-site; 


■ To minimise exposure to potential hazards and safety issues and reduction in risk from injury and health 


risk; 


■ To minimise impacts on the environment from the plant activities taking into account the necessary balance 


between economic efficiency, energy requirements and environmental protection; 
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■ Promote good practice measures in terms of health and safety to comply, as a minimum, with KSA law and 


policy requirements; 


■ Provide appropriate security measures to ensure that any potential issues that may result in contamination 


are avoided; 


■ Promote appropriate safety zoning to the hazards that may be present and to ensure that any spillages or 


incidents are avoided; 


■ Provide emergency response procedures in accordance with Saudi Aramco procedures to any potential 


incidents to ensure that contamination incidents are controlled if they occur; 


■ Provision of written standard operating procedures for all processes and appropriate document control; 


■ Provision of awareness training for all employees including management, office staff and technical staff on 


pollution prevention and control techniques and best practices; 


■ The establishment of daily checklists for plant and office areas to confirm cleanliness and adherence to 


proper storage and security. Specific employees should be assigned specific inspection responsibilities and 


given the authority to remedy any problems found; 


■ Continuous monitoring and reporting of the plants’ performance should be undertaken in order to establish 


baseline conditions and whether conditions are improving or deteriorating; and, 


■ Regular reviews of emergency response procedures should be undertaken, including a contingency plan 


for spills, leaks, weather extremes etc. 


9.7.5 Operational Phase Residual Effects 


It is anticipated that the detailed OEMP for the site will dictate good on-site working practices and therefore the 


risk of pollution incidents will be minimised resulting in an overall minor negative residual effect. 


9.7.6 Operational Phase Cumulative Effects 


It is anticipated that the risk of cumulative impacts during the operational phase is low. Best practice measures 


implemented as part of the OEMP will reduce the risk of contamination events occurring at the RTR facility. It is 


also anticipated that similar best practice control measures are already in place at the Saudi Aramco refinery 


facilities. 


9.8 Summary and Conclusions 


The site survey undertaken in June 2013 did not identify any localised contamination. Therefore the potential 


risk of contamination at the site is considered to be low. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 132 | 293  


   


The most important factor to ensure that contamination at the Project site is appropriately dealt with is the 


requirement for Saudi Aramco to provide site investigation data to determine the presence of soil and/or 


groundwater contamination at the site. This would be supplemented by additional investigations by the EPC 


Contractor prior to the commencement of construction works at the site. This will identify any existing 


contamination of soils and/or groundwater. If contamination is identified an appropriate strategy of remediation 


will be designed and implemented prior to the commencement of construction. 


In addition to the above, the risk of contamination events occurring during the construction phase can be 


reduced to acceptable levels through the introduction of appropriate control measures through a CEMP. The 


risks of contamination during the operational phase can be controlled through appropriate design of, for 


example, storage tanks and storm water systems, and the implementation of an OEMP. 
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10 Water Resources & Wastewater 


10.1 Introduction 


This chapter discusses the baseline information relating to water resources and waste water at the Project site 


and in the surrounding area. In particular, it considers the sources of water and the effective management of 


waste water streams during the construction and operational phases of the Project. 


Where significant impacts are identified, appropriate avoidance and mitigation measures are provided, which 


are summarised within this chapter.  


10.2 Relevant Standards and Legislation 


10.2.1 Wastewater Standards 


The IFC Guidelines for Thermal Power Plants (2008) provide environmental guidance for effluents from power 


plants, including thermal discharges, wastewater effluents and sanitary wastewater. Furthermore, relevant 


standards exist within KSA for discharges (e.g. PME 2012 standards, which include discharge standards to 


marine waters and to municipal collection systems. Standards for the re-use of waste waters have also been 


developed by the Ministry of Agriculture and Water (1989).  


These standards are not however applicable as Saudi Aramco will be responsible for the collection and 


treatment of all waste water streams from the RTR facility for treatment within the existing Aramco facilities and 


subsequent reuse and/or disposal. The only liquid waste which will be disposed of by the EPC Contractor for 


the RTR facility will be oily wastes collected by an oil skimmer. Further details are provided in the following 


section. 


10.2.2 Saudi Aramco Standards 


Saudi Aramco has defined specific standards and procedures regarding wastewater management. The relevant 


documents are the following: 


■ SAES-A-104 Wastewater Treatment, Reuse and Disposal, 28
th
 December 2011


39
 within SAES. This 


standard ‘applies to industrial and sanitary wastewater treatment and disposal as well as the sludge 


produced from the treatment of these wastewaters. It provides engineering requirements necessary to 


                                                      


39
 Saudi Aramco: Engineering Standard – Wastewater Treatment, Reuse and Disposal – SAES-A-104, 28th December 2011.  
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allow Saudi Aramco facilities to meet Saudi Aramco commitments to the Environmental Policy Statement, 


Saudi Government regulations and international commitments’. The Project will be required to comply with 


this document. This provides for example standards for the following subjects: 


 Small flow Wastewater Disposal Systems; 


 Wastewater reuse Design Requirements; 


 Wastewater Disposal; and 


 Testing and Inspection. 


■ SAEP-327 Disposal of Wastewater from Cleaning, Flushing and Dewatering Pipelines and Vessels, 31
st 


July 2012
40


 within SAEP. This procedure ‘establishes the Saudi Aramco environmental instructions and 


responsibilities for the disposal of wastewater from hydrotesting, cleaning, flushing and dewatering 


pipelines, tanks, and vessels’. The Project will be required to comply with this document. This provides for 


example the following procedures: 


 ‘Pipeline activities, including the use of liquid hydrocarbon products during service or during use require 


the construction and use of oil/water separation systems prior to disposal. New pipelines, and pipelines 


in gas and water service do not require oil/water separation systems prior to disposal’;  


 ‘Do not discharge wastewater to local wadi environments’; and 


‘Do not dispose wastewater in marine areas to wetland or sensitive terrestrial environments, including specified 


conservation areas’. 


10.2.3 Minimum Functional Specifications 


Construction 


The RfP Technical Specifications Part II
41


 identifies that Saudi Aramco will supply water required for 


construction at one supply point. The EPC Contractor will however be required to implement the following:  


■ Construction of a water storage and distribution system, as required for the construction and installation of 


the Plant; and 


■ Construction of firefighting systems; and 


■ Provision of potable water and sanitary systems. 


                                                      


40
 Saudi Aramco: Engineering Procedure – Disposal of Wastewater from Cleaning, Flushing and Dewatering Pipelines and Vessels – 


SAEP-327, 31
st 


July 2012. 


41
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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At this stage it is assumed that Saudi Aramco will also provide treatment of sanitary waste waters; however the 


mechanism for the disposal of dewatering effluents is not at this stage known.  


Operation 


It is understood that there will be no direct discharges to the environment in terms of wastewater streams. All 


effluent streams generated by the RTR facility will be piped directly to the adjacent Saudi Aramco facility for 


collection and treatment. Saudi Aramco is to be responsible for any required treatment prior to discharge. 


However, the treatment system of the RTR facility will need to comply with Saudi Aramco specified limits for 


temperature, pH, suspended solids, and chemical oxygen demand of the HRSG blow down, together with oily 


waste water and process waste water. Pertinent associated infrastructure requirements and required technical 


specification/s are outlined below. In summary, there will be minimal waste water treatment systems installed 


as the disposal of storm water and oil free waste water, process waste water, and sanitary waste water from 


each plant will be provided by Saudi Aramco. Other liquid wastes will be stored on-site for collection by road 


tanker and subsequent specialist off-site disposal.  


Waste Water and Drainage Systems 


The wastewater drainage systems for each plant will include: 


■ A collection system for sanitary wastewater including all necessary sewers, pumping and pipes. As noted 


above, Saudi Aramco is responsible for sanitary waste water disposal downstream. 


■ Collection systems for storm water and process waste water and transfer facilities, with Saudi Aramco 


responsible for disposal.  


■ A collection system for oily waste water with an oil skimmer. It is understood that the EPC contractor will be 


responsible for the safe disposal of any oily wastes.  


Metering Equipment 


Metering equipment is required for: boiler feedwater, potable water, and utility water. It is understood that such 


equipment is to be supplied and installed by Saudi Aramco. 


Feedwater Supply System 


The boiler feedwater for the facility is to be supplied by the Saudi Aramco. The boiler feedwater is to be taken 


from the discharge of the boiler feedwater pumps of the corresponding processing facility and therefore will 


already be pressurised, deaerated, and chemically treated for use in the RTR facility.  


Closed Circuit Cooling Water System 


Cooling water (such as for the HRSG blow-down system, gas turbine generator/s, and feedwater pumps) is to 


be provided by a closed circuit cooling water system with air coolers. Boiler feedwater or demineralised water 
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will be used as make-up water for filling the closed circuit cooling water system and for covering any losses 


from the system.  


General 


Potable water, utility water (to be extracted from a raw well), and fire-fighting water will be supplied by Saudi 


Aramco with separate connections provided for each of the three water services. The plant’s steam condensate 


or boiler feedwater will be used for the washing of the gas turbines and other plant equipment with the 


necessary treatment facilities provided by the EPC. The removal and disposal of storm water and oil free waste 


water, process waste water, and sanitary waste water from the facility will be provided by Saudi Aramco.  


The expected water supply conditions for each of the three streams of water are as summarised in Table 10-1, 


below: 


Table 10-1 Expected Water Supply Conditions for Ras Tanura Co-generation Plant 


 


Utility Water Potable Water Fire Fighting Water 


Operation Conditions [psig/
0
F] 


50/60 


[psig/
0
F] 


15/60 


[psig/
0
F] 


75/60 


Design Value of Processing Plant 


System 


[psig/
0
F] 


120/150 


[psig/
0
F] 


85/160 


[psig/
0
F] 


120/150 


 


Storm Water, Oily Waste Water, Process Waste Water 


Storm water and process waste water of the facility will be collected and pumped/discharged to a common 


discharge header. The discharged water from the facility will be delivered to Saudi Aramco for treatment, with 


the necessary pipelines, connections, and interfaces provided by Saudi Aramco.  


The process waste water, such as water collected from the blow-down facility of the HRSGs, must be cooled 


down by the cooling water of the closed circuit cooling water system before discharge to the common discharge 


pipeline. Water drains from the facilities/systems of the plant must also be led to the atmospheric flash tank and 


water collection tank.  


For oily waste water, an oil skimmer shall be used. The oil free portion of the oily waste water will be 


discharged together with the process waste water to Saudi Aramco; whilst the oily phase will be disposed of as 


oily waste by the EPC Contractor. 


Sanitary Waste Water 


All sanitary waste water will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco.  
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Waste Water Quality 


Emission limits for the aqueous discharges are as shown in Table 10-2, below. The contractor will not be 


allowed to discharge waste water to Saudi Aramco if/when such emission limits are exceeded. It is important to 


note that whilst some of the standards exceed those dictated by the PME, such as in relation to pH levels, 


Saudi Aramco is responsible for any required further treatment prior to discharge and, therefore, such higher 


standards are not a concern for this assessment.  


Table 10-2 Facility Waste Water Quality Emission Limits
42


 


Source Concentration 


 pH COD 


mg/l 


SS 


mg/l 


Oil 


mg/l 


Temp 


0
C 


Process Waste Water     


HRSGs Blow Down:      


Normal Operation 10-11 80 20 - 40 


Start up/Shut Down 7-10 1,000 500 - 80 


Oily Waste Water:      


Cleaning Water 6-8 50 100 - 15 


HRSGs/Turbine Area 6-8 50 50 <1,000 30 


 


Estimated Waste Water Quantities 


The estimated waste water quantities as provided by Marubeni for the RTR facility is 28.86 m
3
/h. In terms of 


water consumption, the main use of utility water will be the evaporation from the gas turbine inlet chiller. 


However, this will only operate during high ambient temperature periods and actual usage is estimated at 25% 


of the maximum utility water design volume. Thus for RTR, the maximum utility water design volume is 63t/h 


which gives a utility water consumption volume of approximately 15.75t/h. 


Potable water usage is thought to be low given that permanent staff members will be less than 25 per site, 


albeit the design allows for the provision of 12t/h for each facility. 


Two 1,500 gallon-per-minute connections are to be made available for fire-fighting water albeit actual 


consumption will be minimal and based on periodic testing, only. 


                                                      


42
 FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for proposals Part II Technical 


Specification, Stuttgart - Germany: s.n. 
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10.3 Methodology 


An overview of the existing conditions is presented below, based on information provided by the Client and with 


information gathered from other key sources of information.  


An assessment of potential impacts has been made for the construction and operational phases of the Project 


upon water resources and the management of waste water using the Project planning and project design 


information available. 


10.4 Existing Baseline Conditions 


10.4.1 Existing Site Conditions 


Given Saudi Arabia’s desert climate, rapidly growing population, large agricultural requirements, and recent 


substantial infrastructure and industrial development, the supply of water is a significant challenge.  


Saudi Arabia is fourth in the world in average water use per citizen. It is estimated that 70% of the Kingdom’s 


water requirements are provided for by desalination. Indeed, at present, Saudi Arabia is the largest producer of 


desalinated water in the world accounting for 30% of total world capacity. A 2,300-mile pipe distribution network 


supplies potable water to major urban and industrial centres, with approximately 70% of the desalinated water 


subsequently used for agricultural purposes, 25% for drinking water, and 5% for industrial use.   


The remaining 30% of current water needs are supplied by groundwater abstraction. Given the low 


precipitation, the groundwater in many of the country’s aquifers has taken centuries to accumulate and cannot 


recharge at the same rate as current rates of abstraction. In parts of the country reliant on groundwater it has 


been estimated that there may be less than twenty years remaining reserves of non-renewable resources at 


current rates of usage.  


Less than one half (47%) of the current population of the Kingdom has a connection to a piped water supply. 


The shortfall is made up of supplies delivered in trucks and containers, which may be considerably more 


expensive than an equivalent amount delivered by pipe, or from private wells. There is a national tariff for water 


supply to the public, which has been in force since 1994. Before that all water was provided free of charge. The 


tariff applies everywhere in the Kingdom, regardless of the cost of production and delivery. 


No surface freshwater features were identified within the vicinity of the Project site during the site visit 


undertaken by WSP on
 
June 11


th
 2013. It is understood that wastewater infrastructure exists within the adjacent 


and existing Saudi Aramco facility as all wastewater effluents will be piped from the facility to the existing plant 


for treatment, with the exception of certain liquid oily waste which will be stored on site prior to collection by a 


licensed tanker operator and subsequent specialist off-site disposal.  
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10.5 Sensitive Receptors 


It is understood that utility water, potable water and fire water will be supplied by Saudi Aramco. Utility water 


and fire fighting water is extracted from a raw well by Saudi Aramco although further details are not available at 


this stage. The existing groundwater aquifer utilised by Saudi Aramco for the supply of utility water – both for 


existing operations and the RTR facility – is therefore the key sensitive receptor with respect to potential over-


abstraction.  


There is also the potential for releases of wastewater or other pollution event to result in the contamination of 


groundwater. All wastewater effluents are to be treated and disposed of in a proper manner by Saudi Aramco 


and, therefore, this item is considered to be less of a concern.     


10.6 Assessment of Construction and Operational Impacts 


10.6.1 Construction Phase Impacts 


Provision of Potable and Other Water 


It is understood that potable water and utility water, for other construction uses, will be supplied by Saudi 


Aramco. The source of potable water is not at this stage known, although it is possible that this will comprise 


well water treated by Saudi Aramco. 


It is not possible at this stage to fully determine the significance of the impact upon the source aquifer as a 


result of the construction of the RTR facility. It is however considered that during the construction any water 


supplied by Saudi Aramco would be minor compared to the amounts of water abstracted for use in existing 


processing facilities. It is therefore considered that the impact during construction would be negligible.  


Discharge of Wastewater Streams 


Whilst it is understood that there will be no direct discharges to the environment in terms of wastewater 


streams, some aqueous effluents from temporary construction facilities, including washing down, dust damping 


activities and concrete work, may lead to the contamination of soil. This impact is likely to be temporary in 


nature and will only be applicable during the construction phase. Prior to mitigation, it is considered that the 


impact will be of minor negative significance. 


During the construction phase, a large number of staff, including labourers and sub-contractors, will be working 


on the site, generating a large volume of sanitary waste. However, as all sanitary waste water will be collected 


in a discharge line and pumped to the adjacent processing facility where it will be treated and disposed of by 


Saudi Aramco, this is thought to be a negligible impact.    


Storm Water Run-Off and Erosion from the Construction Site  
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There is the potential for controlled and uncontrolled emissions associated with the construction of the RTR 


facility which could result in contamination of groundwater. The primary source for potential contamination is 


considered to be existing soil contamination, which if present could be mobilised through site construction 


activities and surface water runoff during the infrequent periods of rainfall.  


This may result in a moderate negative impact prior to the implementation of appropriate mitigation measures; 


however the actual risk of contamination, whilst appearing to be relatively low, cannot be fully determined until 


site investigations have been undertaken at the Project site. It is understood that these will be undertaken by 


the EPC Contractor prior to the commencement of construction activities at the site. If any existing 


contamination issues are identified then a programme of remediation will need to be developed before the 


commencement of construction works at the site. 


Construction activities such as any ground excavation and piling for building foundations will result in ground 


compaction and, ultimately, reduce the permeability of the underlying soils and reduce the amount of water 


infiltrating the ground.  Therefore, in the event of a storm, the volume and the rate of surface water run-off could 


be increased, which may pose a localised flood risk. The Kingdom receives very little annual rainfall; however, 


when rainfall occurs this can be very heavy and can result in rapid flushing of surfaces and high levels of 


surface runoff in a short time period. 


Increasing the volume and rate of surface water run-off at certain times of the year, as a result of an increase in 


the impermeable areas across the Project site and altering ground levels will affect local drainage patterns and 


may result in temporary ‘ponding’ of water in certain parts during the construction phase during times of rainfall.  


The groundwork and excavation of the site should be carefully phased to ensure that surface (or flood) water 


conveyance is maintained.    


Therefore, temporary changes to the drainage regime as a result of construction, including the increase in the 


volume and rate of surface water run-off, are likely to result in a direct, temporary, minor negative impact on 


the drainage regime, prior to the implementation of mitigation measures. However, it must also be noted that 


periods of heavy rainfall are rare and the Project site is not thought to be located within a known flood risk area 


and therefore the overall risk of significant changes to the drainage regime is not significant. 


10.6.2 Operational Phase Impacts 


Provision of Utility, Potable and Fire Fighting Water 


Potable water, utility water and fire-fighting water will be supplied by Saudi Aramco with separate connections 


provided for each of the three water services. Both utility and fire fighting water will be raw well water. The 


source of potable water is not at this stage known, although it is possible that this will comprise well water 


treated by Saudi Aramco. 


Large amounts of potable, utility water and fire fighting water will be required by the Project. At this stage it is 


anticipated that the consumption of water at the RTR will be of 15.75t/h for utility water and 12t/h for potable 







 


 


 


   


 141 | 293  


   


water. Two 1,500 gallon-per-minute connections are to be made available for fire-fighting water albeit actual 


consumption will be minimal and based on periodic testing, only. 


It is not possible at this stage to fully determine the significance of the impact upon the source aquifer as a 


result of the RTR facility. The RTR Project will receive all water directly from Saudi Aramco and it is therefore 


considered that Saudi Aramco have undertaken detailed studies on the source aquifer to ensure the 


maintenance of abstraction rates to ensure the continuity of operations at the RTR site in the long term. This is 


however an issue which has the potential to be significant given the extreme aridity of the region, which 


significantly limits the recharge capacity of such aquifers. 


Wastewater Streams 


It is understood that there will be no direct discharges to the environment in terms of wastewater streams. It is 


further understood that all effluent streams generated by the RTR facility will be piped directly to the adjacent 


Saudi Aramco facility for collection and treatment. Saudi Aramco is to be responsible for any required treatment 


prior to disposal and/or reuse.  


Treatment systems will be installed at the RTR facility to ensure that the temperature, pH, suspended solids 


(SS) and chemical oxygen demand (COD) of the HRSGs blowdown, oily waste water and process waste water 


is within the limits specified by Saudi Aramco. 


Other liquid wastes, including oily water and chemical detergents from the gas turbine wash system, will 


however be stored on-site for collection by a specialist contractor for off-site disposal by road tanker. Without 


mitigation measures, this is thought to be of minor concern which is attributed to any leakages in the system 


or spillages from the tankers provided for the off-site disposal.  


Storm Water Generation and Management 


The alteration of ground levels and the introduction of additional areas of impermeable hard standing will have 


a permanent effect on local drainage patterns. In addition; the storm water may contain small quantities of 


contaminants, such as hydrocarbons and suspended solids which may be discharged into the terrestrial 


environment in the absence of an adequate storm water drainage system.  


As the terrestrial environment surrounding the site is not considered to be highly sensitive and there are no 


flood sensitive receptors in the immediate vicinity, the potential impact associated with storm water on the 


terrestrial environment is considered to be of minor negative significance.  
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10.7 Mitigation Measures, Residual, and Cumulative Effects 


10.7.1 Construction Phase Mitigation Measures 


An over-arching recommendation is that a facility-specific construction environmental management plan 


(CEMP) is developed by the EPC Contractor prior to any construction works. This CEMP will need to comply 


with Saudi Aramco Engineering Standards (SAES), Procedures (SAEP), Supply Chain Management and 


General Instruction Manual. 


Provision of Potable and Other Water 


Potable water, utility water (to be extracted from a raw well), and fire-fighting water will be supplied by Saudi 


Aramco with separate connections provided for each of the three water services. It is important that appropriate 


sources of water are used and that water minimisation measures are implemented and fully conveyed to all 


construction staff.  


Potable water should not be used for any other purpose than drinking water and, if required, for washing 


facilities. Signs should be clearly placed next to sinks and in bathrooms encouraging staff to minimise the 


amount of water used. If possible, push taps which automatically cut-off water should be used in preference to 


turning taps.   


Generation of Waste Water Streams  


All waste water streams will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco.  


Adequate infrastructure should be installed on the construction site for the collection and storage of all 


contaminated wastewaters generated during the construction phase. For example, concrete washout and plant 


wash-down water and potentially contaminated wastewater from pre-commissioning works must be collected in 


a properly sealed drain pit.   


Where wastewaters do not meet the requirements of Saudi Aramco for discharge to their treatment systems, 


wastewater must then be collected by a suitably qualified and EPA approved contractor unless alternative 


procedures and agreements are put in place for disposal by Saudi Aramco. Duty of care records should be 


maintained for all potentially wastewater streams disposed off-site throughout the construction phase.. 


Storm Water Run-Off and Erosion from the Construction Site 


It is understood that Saudi Aramco will supply details of a geo-environmental investigation to be undertaken at 


the RTR site. The results of this investigation will be reviewed and supplemented with further investigations 


where necessary by the EPC Contractor. If any contamination of ground or groundwater is identified a 


programme of remediation must be undertaken to prevent contamination of the wider environment, and 


groundwater in particular, during construction works. Further details are provided in Section 9.7.1. 
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To protect the environment from flooding during heavy downpours, a localised run-off management system 


should be employed by the EPC Contractor. This should comprise temporary surface water run-off facilities, 


which in addition to containing contaminants will provide on-site attenuation for surface water flows, thereby 


reducing any flood risk.  


It is recommended that the EPC Contractor reviews detailed topographic survey drawings (to be supplied by 


Saudi Aramco) and drainage pattern analysis to determine the existing conditions on site and estimate storm 


water collection at the Site and surrounding area.  Information which could be considered in further 


assessments includes: 


 Slope information; 


■ Drainage pattern interpreted from high resolution satellite imagery or field surveys; 


■ Historic information regarding rainfall patterns; 


■ Investigation of storm water runoff and direction; 


■ Demarcation of catchment area within watershed. 


10.7.2 Construction Phase Residual Effects 


Provision of Potable and Other Water 


It is understood that potable water and water for other uses will be supplied by Saudi Aramco. Although water 


conservation measures should be in place, this would only have a limited effect and it is therefore considered 


that the impact would remain as negligible.  


Generation of Wastewater Streams 


All sanitary waste water will be collected in a discharge line and pumped to the adjacent processing facility 


where it will be treated and disposed of by Saudi Aramco. The assessment remains of negligible impact.  


Storm Water Run-Off and Erosion from the Construction Site 


Following implementation of the proposed mitigation measures, including testing for exiting contamination and 


developing a storm water management plan, the residual impacts associated with storm water run-off will be 


negligible to minor negative. 


10.7.3 Construction Phase Cumulative Effects 


The potential for cumulative effects to occur during the construction period is relatively limited. It is assumed 


that large amounts of water are abstracted by Saudi Aramco for the operation of existing processing facilities. 


The supply of water, for potable and other construction purposes, is likely to be a small fraction of the total 


amounts and therefore the cumulative effect is considered to be negligible. 
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The generation of wastewater streams during construction is not considered likely to result in cumulative effects 


as the majority of streams will be treated by Saudi Aramco at their existing facilities and it is therefore assumed 


that sufficient capacity exists. 


The potential for cumulative effects associated with storm water management is also limited as it is assumed 


that Saudi Aramco have  existing storm water management systems in place, together with measures to 


prevent, or limit, the contamination of storm waters.   


10.7.4 Operational Phase Mitigation Measures 


An over-arching recommendation is that a facility-specific operational environmental management plan (OEMP) 


is developed prior to the operation of any part of the facility. The delivery of and adhered to the OEMP is 


normally the responsibility of the EPC Contractor. This OEMP will need to comply with Saudi Aramco 


Engineering Standards (SAES), Procedures (SAEP), Supply Chain Management and General Instruction 


Manual. 


Provision of Potable and Other Water 


As all water will be supplied by Saudi Aramco it is outside of the remit of the Project to control or limit the supply 


side. Nevertheless, it is important that measures are undertaken to reduce water consumption as part of the 


process as much as possible. 


Furthermore, there is an opportunity to limit the consumption of potable water through the introduction of water 


efficient faucets, urinals, showerheads and toilets together with a programme of workforce education. 


Generation and Disposal Waste Water Streams 


As referred to earlier, it is understood that there will be no direct discharges to the environment in terms of 


wastewater streams. It is further understood that all effluent streams generated by the RTR facility, with the 


exception of oily water and chemical detergents from the gas turbine wash system will be piped directly to the 


adjacent Saudi Aramco facility for collection and treatment. Saudi Aramco is to be responsible for any required 


treatment prior to discharge. 


Other liquid wastes will be stored on-site for collection by road tanker and subsequent specialist (PME licensed 


contractor) off-site disposal. The following information must be recorded by the licensed contractor: 


 Name of facility generating the waste; 


■ Description of the waste generated; 


■ Waste classification; 


■ Quantity of waste generated for the time period in question; 


■ Proof of disposal to an appropriately licensed facility; and, 


■ Manifest number.  
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Storm Water Generation and Management 


The alteration of ground levels and the introduction of additional areas of impermeable hard standing will have 


a permanent effect on local drainage patterns. It is therefore important that a site wide stormwater management 


system is designed and implemented. Ideally, this should integrate with the existing Saudi Aramco facilities to 


ensure a coordinated approach to stormwater management.  


Furthermore, a range of design measures should be included to limit the potential for contamination of 


stormwater, which could ultimately result in contamination of groundwater. All industrial process areas and 


hazardous material areas should be contained under roof structures to ensure any rain is directed away from 


these areas. In addition, all industrial process areas and hazardous material storage areas will be bunded to 


ensure no storm water interacts with the hazardous materials. In addition, oil separators should be provided as 


part of catchment pits.  


10.7.5 Operational Phase Residual Effects 


Provision of Utility, Potable and Fire Fighting Water 


Measures to reduce the requirements for water consumption within the RTR facility should be implemented. 


Nevertheless, the residual impacts cannot at the stage be determined as all water is supplied by Saudi Aramco. 


Wastewater Streams 


As referred to earlier, it is understood that there will be no direct discharges to the environment in terms of 


wastewater streams. It is further understood that all effluent streams generated by the Saudi Aramco facility will 


be piped directly to the adjacent Saudi Aramco facility for collection and treatment. Saudi Aramco is to be 


responsible for any required treatment prior to discharge and such impacts remain of negligible concern. 


Storm Water Management 


With the implementation of an appropriate storm water management system at the site, preferably integrated 


with the existing Saudi Aramco facilities, the residual impact is considered to be minor negative.  


10.7.6 Operational Phase Cumulative Effects 


There is the potential for cumulative effects to occur during the operational period associated with the 


abstraction of water from aquifers, which would be used to supply both the existing Saudi Aramco facilities and 


the RTR facility. Together, the cumulative effects could be significant. This significance cannot however be 


predicted and it is the responsibility of Saudi Aramco to ensure the sustainability of abstraction in the long term. 


The generation of wastewater streams during construction is not considered likely to result in cumulative effects 


as the majority of streams will be treated by Saudi Aramco at their existing facilities and it is therefore assumed 


that sufficient capacity exists. 
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The potential for cumulative effects associated with storm water management is also limited as it is assumed 


that Saudi Aramco have  existing storm water management systems in place, which would be supplemented by 


appropriate controls at the RTR facility.   


10.8 Summary and Conclusions 


A key issue associated with water resources is the source of water for both construction and operation, which 


will be supplied by Saudi Aramco. It is understood that the majority, if not all, of this water will be supplied from 


groundwater abstraction. As Saudi Aramco is responsible for the supply of water to the Project it is not possible 


to determine the significance of impact, and it is assumed that Saudi Aramco will ensure the sustainability of 


such abstraction in the long term. 


Another identified issue is the management of waste waters during both construction and operation. The 


treatment and disposal of effluents is, in the main, also the responsibility of Saudi Aramco and it is assumed 


that sufficient capacity exists for appropriate treatment and disposal and/or reuse. During the operational phase 


however the RTR operator will be required to dispose of oily water and chemical detergents off-site. This will be 


undertaken using PME licensed contractors and it is important that chain of custody documentation, including 


details of appropriate disposal at a licensed facility are collected from the contractor and maintained on-site.  


Furthermore, the management of stormwater will be important during both the construction and operational 


phases to prevent both localised flooding and the contamination of groundwater through contaminants mobi-


lised by stormwater. Prior to construction, a review of geo-environmental investigations undertaken by Saudi 


Aramco will be undertaken and supplemented by further studies if required. If any contamination is identified an 


appropriate remediation strategy will be developed and implemented prior to the commencement of construc-


tion activities. Appropriate storm water management systems will be designed and implemented as part of both 


construction and operation, together with the implementation of Environmental Management Plans during both 


phases to control any impacts associated with stormwater appropriately.  
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11 Terrestrial Ecology 


11.1 Introduction 


This chapter assesses the status of the existing terrestrial ecology of the Project site and surrounding areas 


and where relevant presents the approaches to mitigate or minimise any potential negative impacts associated 


with the RTR Project.  


Where significant impacts are identified, appropriate avoidance and mitigation measures have been developed 


to reduce or mitigate impacts. 


11.2 Relevant Standards and Legislation 


11.2.1 IFC Performance Standards 


The IFC’s Performance Standard 6
43


: Biodiversity Conservation and Sustainable Management of Living Natural 


Resources (January 1
st
 2012) should be applied to projects: 


■ Located in modified, natural, and critical habitats;  


■ That potentially impact on or are dependent on ecosystem services over which the client has direct 


management control or significant influence; or  


■ That includes the production of living natural resources (e.g. Agriculture, animal husbandry, fisheries, and 


forestry).  


 


Performance Standard 6
44


 requires the following: 


‘The risks and impacts identification process…should consider direct and indirect project-related impacts on 


biodiversity and ecosystem services and identify any significant residual impacts. This process will consider 


relevant threats to biodiversity and ecosystem services, especially focusing on habitat loss, degradation and 


fragmentation, invasive alien species, overexploitation, hydrological changes, nutrient loading, and pollution’.  


                                                      


43
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As a matter of priority, the client should seek to avoid impacts on biodiversity and ecosystem services. When 


avoidance of impacts is not possible, ‘measures to minimize impacts and restore biodiversity should be 


undertaken’. 


11.2.2 National Standards 


There are no specific requirements within the Kingdom that protect terrestrial ecology and biodiversity. 


However, since terrestrial flora and fauna form part of the definition of ‘the Environment
45


’, they should be 


afforded adequate protection from unnecessary damage and deterioration.  


11.3 Methodology 


This assessment has been undertaken with due consideration of Performance Standard 6
46


 of the IFC 


Performance Standards on Social and Environmental Sustainability (January, 2012).  


The terrestrial ecology assessment comprised a desktop review of existing, accessible information relating to 


the site and its surrounding environs, supported by a terrestrial ecology survey of the Project site in June 2013.  


11.3.1  Desktop Information Review 


A review of available information was made in order to provide a background to the terrestrial ecology 


conditions within the region and the study site. The following sources of information were reviewed: 


■ Performance Standard 6
47


 of the IFC Performance Standards on Social and Environmental Sustainability; 


■ WSP Environment and Energy (April 2013) Saudi Aramco Co-generation Plants – Ras Tanura Preliminary 


Environmental Assessment and EIA Terms of Reference (Marubeni Corporation);  


■ Google Earth images;  


■ Protected Planet Website
48


; and 


■ Relevant KSA terrestrial ecology related papers and websites. 
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11.3.2 Site Survey 


The ecological survey of the Project site comprised a walkover survey only to determine the following: 


■ The main habitats at the Project site together with dominant species of flora; and 


■ The presence or potential presence of species of fauna. 


More detailed ecological surveys such as invertebrate surveys, mammal trapping and avifauna surveys were 


not undertaken given the heavily modified conditions of the Project site, which is situated within and adjacent to 


the existing Saudi Aramco refinery. 


11.4 Existing Baseline Conditions 


11.4.1 Climate 


Much of the Rub’al-Khali desert is classified as ‘hyper-arid’, where more than twelve consecutive rain-free 


months have been recorded in an area that lacks seasonal precipitation. Daily maximum temperatures average 


47°C in July and August, reaching peaks of 51°C. The daily minimum average is 12°C in January and 


February, although frosts have been recorded. Daily extremes of temperature can be considerable. 


Rainfall records in the central part of KSA, particularly in the Riyadh region, indicate that rainfall decreases from 


North to South and from West to East, averaging between 100 to 85 mm per annum. In general the mean 


annual rainfall averages less than 100 mm, most of it occurring in the period from December to March and 


serving substantially for the development of ephemeral vegetation
49


.  


11.4.2 Surrounding Area 


The Word Wide Fund for Nature
50


 classifies the area in which the site is located as Arabian Desert and East 


Sahero- Arabian Xeric Shrublands. This is the largest ecoregion of the Arabian Peninsula, stretching from the 


Yemeni border to the Arabian Gulf and from Oman to Jordan and Iraq. Within this area lies a vast wilderness of 


sand, ‘a desert within a desert so enormous and so desolate that it is regionally known as the Rub’al-Khali, or 
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the Empty Quarter’
51


. It is probably the biggest continuous body of sand anywhere in the world, with an area of 


over 500,000 km
2
 (approximately, the size of France


52
). 


As a result of its geological history, the country shares its flora with Africa in the west, Asia in the northeast, 


east and southeast and with the Mediterranean region in the northwest and the north. In global geographical 


terms, the vegetation of KSA (in general) belongs to the Arabian sub-zone of the Saharo-Sindian phyto-


geographical zone
53


. However, the south-western and most of the western coastal plains fall under the 


Somalia-Masai phyto-geographical region
54


. 


The flora of KSA comprises some 2,243 species in 837 genera
55


. The areas along the north-western and south-


western regions are densely vegetated and contain the highest number of species. Approximately 70% of the 


country's floristic elements are reported to be from these areas
56


. About 100 flora species have been listed as 


endangered or of vulnerable status.  


The National Commission for Wildlife Conservation and Development assisted by its two prominent research 


centres, the King Khalid Wildlife Research Centre and the National Wildlife Research Centre run a chain of 


fifteen wildlife reserves comprising about 3% of the country land area where conservation of certain wildlife 


species is a major priority. Gazelle and oryx have been successfully re-introduced after motorized hunting 


parties had virtually exterminated them by the early 1970’s. At the Uruq Bani Ma’arid protected area, white (or 


Arabian) oryx (Oryx leucoryx) again roam the sands, as do sand gazelle (Gazella subgutturosa) and mountain 


gazelle (G. gazella). The Nubian ibex, Capra nubiana survived the exterminations that befell the oryx and 


gazelle and are officially protected in 3 sites. Both Oryx leucoryx and Nubian ibex are included on the IUCN 


Red List as endangered (IUCN 2001). Other mammals which occur in KSA include the Arabian wolf (Canis 


lupus arabs), Cape hare (Lepus capensis), striped hyaena (Hyaena hyaena), sand cat (Felis margarita), red fox 


(Vulpes vulpes) and caracal (Caracal caracal). 


This is a desert ecoregion which holds relatively little biodiversity. The primary biomes in this region are deserts 


and xeric shrublands. Many species, such as the striped hyena, jackal and honey badger have become extinct 


in this area due to hunting, human encroachment and habitat destruction. Other species have been 


successfully re-introduced, such as the endangered white oryx and the sand gazelle, and are protected at a 
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number of reserves. Overgrazing by livestock, off-road driving, and human destruction of habitat are the main 


threats to this desert ecoregion. 


A number of formally protected sites are present in the Region, although they are located some distance away, 


as shown in Figure 11-1 below. 


 


Figure 11-1 Protected Sites 


The nearest site, Tarut Bay Complex is located approximately 40km to the south east. Another site, Jurayd 


Island is located approximately 55km to the north. Both these sites are national proposed sites and no 


information is available upon the reason for proposing the designations or status of designation. 


Gulf Conservation Area was designated as a National Protected Area in 1995. It is located approximately 60km 


away at its nearest point. 


Given the distance of these proposed and actual protected areas from the Project site this assessment will not 


consider these areas further. 


11.4.3 The Project Site 


The Project site is heavily disturbed with no natural habitat of ecological value remaining as shown in Figure 


11-1 below. The ecological survey of the site undertaken on June 11
th
 2013 has identified no evidence of flora 
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and fauna of significance. Some incidents of scattered vegetation were seen within the Project site however 


these were common in nature and represent a low ecological significance. 


On the basis of the results of the survey, it is considered that the Project site comprises ‘modified habitat’ in 


accordance with IFC’s Performance Standard 6 as human activity has substantially altered the sites primary 


ecological functions and species composition. There are no areas of natural or critical habitat within the Project 


site. 


 


Figure 11-2 Heavily Disturbed Site without Flora and Fauna of Significance 


11.5 Assessment of Construction & Operational Impacts 


11.5.1 Construction Phase Impacts 


As the Project site supports very low ecological value, comprising entirely of modified habitats the ecological 


impacts are predicted to be negligible.  


11.5.2 Operational Phase Impacts 


During the operational phase there would be no further degradation of habitats and therefore the impact is 


considered to be negligible. 
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11.6 Mitigation Measures, Residual and Cumulative Effects 


11.6.1 Construction Phase Mitigation Measures 


During the construction phase ecological mitigation measures will not be required. 


11.6.2 Construction Phase Residual Effects 


The residual effects will remain as negligible. 


11.6.3 Construction Phase Cumulative Effects 


No cumulative effects are predicted. 


11.6.4 Operational Phase Mitigation Measures 


There is the potential to include areas of site landscaping as it could promote significant growth of plants which 


will in turn provide a habitat for invertebrates and birds, potentially increasing the overall biodiversity of the site.  


11.6.5 Operational Phase Residual Effects 


The residual effects are likely to remain as negligible. 


11.6.6 Operational Phase Cumulative Effects 


No cumulative effects are predicted. 


11.7 Summary and Conclusions 


The ecological assessment has identified that the Project site is of low ecological value, and includes disturbed 


habitats devoid of fauna and flora. These habitats are considered to be modified habitats in accordance with 


IFC guidance and therefore the impacts during both construction and operation are considered to be negligible. 


There is however the opportunity for the provision of landscaped areas which would increase the ecological 


value of the site.  
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12  Socio-Economic 


12.1 Introduction 


This chapter of the ESIA considers the potential socio-economic impacts (both positive and negative) of the 


proposed RTR facility on its environs during both the construction and operational phases. Where appropriate, 


mitigation measures and residual effects have been included and assessed respectively.  


The Interorganisational Committee on Guidelines and Principles for Social Assessment (1994; updated 2003)
57


  


provides a broad definition of a Social Impact Assessment as: 


‘the systematic…appraisal of the impacts on the day to day quality of life for people and communities when the 


environment is affected by development.’  


This chapter highlights the methodology used to conduct this study and is followed by a brief examination of 


Saudi Arabia’s macro socio-economic situation. From this, the baseline conditions of the proposed site and the 


surrounding area are presented followed by an assessment of the social and economic effects of the proposed 


RTR development. In light of these impacts, appropriate mitigation options are then examined, whilst any 


potential residual environmental impacts (which are intrinsic to this type of development) are summarised 


below. 


12.2 Relevant Standards and Legislation  


12.2.1 International Standards 


The IFC performance standards place a significant emphasis on ensuring that the likely social and economic 


impacts of a project are identified and minimised and that this is clearly demonstrated within the ESIA 


documentation. The specific IFC Performance Standards are: 


■ Performance Standard 1: Assessment and Management of Environmental and Social Risks and Impacts; 


■ Performance Standard 2: Labour and Working Conditions; and 


■ Performance Standard 4: Community Health, Safety and Security. 
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Performance Standard 1 requires that a project proponent should identify the range of stakeholders that may 


be interested in their actions and consider how external communications might facilitate a dialog with all 


stakeholders. Furthermore, Performance Standard 1 states that “The client will develop and implement a 


Stakeholder Engagement Plan that is scaled to the Project risks and impacts and development stage, and be 


tailored to the characteristics and interests of the Affected Communities”. 


Performance Standard 2 determines the standard of care that must be taken with regards to the workers during 


the construction and operational phase of the proposed Project. The appointed Project company must ensure 


that the objectives are achieved and promote the fair treatment of workers and safe and healthy working 


conditions. 


Performance Standard 4 places an emphasis on the avoidance or minimisation of impacts upon community 


health, safety, and security that may arise from a proposed Project. 


IFC’s EHS Guidelines for Thermal Power Plant (2008) also address industry-specific impacts on the social and 


economic aspects of the site and surrounding context, specifically: 


■ Occupational Health and Safety; and 


■ Community Health and Safety. 


12.2.2 National Standards 


The Labour Law - Royal Decree No. M/51, 2005 defines the regulation of employment, labour relations, worker 


contracts and work place conditions.  


This law contains provisions intended to protect the interests of both employers and employees with the aim of 


establishing a stable, equitable and sustainable work environment. This law will therefore provide a minimum 


legal basis for the engagement of the RTR workforce, the working conditions and worker housing. The law also 


specifically addresses such issues as protection against occupational hazards; major industrial accidents and 


work injuries; and health and social services.  


This law will apply to the construction and operational workforce as well as applying to both the Project 


company staff and all contractors.  


12.3 Methodology 


12.3.1 Overview 


An assessment of the Project’s social and economic impacts has been conducted using a range of research 


techniques. The objective of this section is to identify the baseline social and economic characteristics of both 


the site and the surrounding local area (approximately 50km radius of the site).  
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This baseline review focused upon the area’s demographics, infrastructure (roads, transportation and 


communication levels) potable water and sanitation facilities, education and healthcare services, economic 


activity, social organisation, land ownership patterns, and land use patterns. 


However, due to the inherent difficulties in assessing the significance of socio-economic issues, it is inevitable 


that there will be a degree of subjectivity in assessing the nature of the impacts described. Nevertheless, this 


chapter has described the principal impacts on the local social and economic climate in terms of whether the 


impact and residual effects are positive or negative; permanent (long-term) or temporary (short-term); and 


major, moderate, minor, or negligible. 


12.3.2 Desk Study 


A desktop study review has been undertaken for the proposed Project and the key information has been 


incorporated into the social and economic assessment and decision making process.  


Information sources considered as part of the desk study include:  


■ Central Department of Statistics and Information website: www.cdsi.gov.sa/english; 


■ CIA – The World Factbook website: www.cia.gov/library/publications/the-world-factbook; 


■ FICHTNER, n.d. Third Party Cogeneration Projects Abqaiq, Hawiyah & Ras Tanura Projects. Request for 


proposals Part II Technical Specification, Stuttgart – Germany; 


■ World Bank’s web-site: www.worldbank.org;  


■ International Financial Corporation’s website: www.ifc.org; and 


■ The International Labour Organisation (ILO) website: www.ilo.org.  


12.3.3 Stakeholder Engagement 


The IFC’s Performance Standard 1 (Assessment and Management of Environmental and Social Risks and 


Impacts) ‘underscores the importance of managing environmental and social performance of a project’. A key 


tenet of this standard is with regards to stakeholder engagement.  


There are three local communities in proximity of the proposed RTR facility: the town of Rahima and the Saudi 


Aramco residential compounds ‘Najmah’ and ‘Ras Tanura’. However, given the already substantial industrial 


development of the site environs, and the distance of such communities from the facility, it is clear that the 


likelihood and magnitude of impacts on these local communities is low and therefore a programme of local 


engagement has not been deemed necessary in this instance. However, the Environmental Management Plan 


(to incorporate both a Construction Environmental Management Plan and Operation Environmental 


Management Plan) which is to be delivered in due course (and is normally the responsibility of the project EPC 


contractor) must have a clear and defined ‘grievance’ process that allows residents to address complaints to 


the Project proponent and that dictates that all necessary action is undertaken.  







 


 


 


   


 159 | 293  


   


12.4 Existing Baseline Conditions 


12.4.1 Introduction 


The Kingdom of Saudi Arabia as we know it today came into being in the early part of the 20th Century. Under 


the Basic Ruling Law, the King is the ultimate source of authority for the executive, judicial and organisational 


powers of the State. The King appoints the Council of Ministers, which he also leads as Prime Minister. Saudi 


Arabia’s political and judicial apparatus is bound to Islamic principles, with the sharia (Islamic law) the basis for 


all legislation.   


12.4.2 Population and Demography 


Saudi Arabia is the largest country in the Arabian Peninsula covering an area of 2.15 million square kilometres.  


Its population was estimated to be 26.54 million in 2012, including 5.6 million non-nationals
58


.  


From 1981 to 2001, the population grew from 9.9 million to 21.4 million, a total increase of 54%, averaging out 


at a per annum increase of about 3.67%. The UN
59


 has estimated that the rate of population growth in Saudi 


Arabia in the years 1975-1999 was at an even higher rate of 4.2%, making it one of the highest in the world.  


There are several causes for this tremendous population growth. The first being the reduction in infant death 


rates over the past 20 years.  From 65 deaths per 1000 live births in 1980, Saudi Arabia had dropped to 19 per 


1000 by 1999, and 15.61 per 1000 in 2012. However, whilst this is one of the lowest in the Arab world, and less 


than half the regional average, KSA ranks 111 out 223 countries in the world
60


.  Likewise, life expectancy in 


Saudi Arabia, which was 61 in 1980, had risen to 72 by 1999 and 74.35 in 2012
61


. 


The population is comprised of approximately 75% Saudi citizens and 25% non-Saudi residents. Of these, 4.7 


million people live in the capital Riyadh.  The age structure of the kingdoms population was estimated in 2012
62


 


to be: 


■ 0-14 years: 28.8% (male 3,913,775/female 3,727,767); 


■ 15-24 years: 19.8% (male 2,811,407/female 2,439,978);  
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■ 25-54 years: 44.2% (male 6,769,529/female 4,971,415);  


■ 55-64 years: 4.1% (male 604,722/female 494,497); and,  


■ 65 years and over: 3% (male 416,673/female 384,741). 


12.4.3 Health Care 


The increased life expectancy of both infants and the elderly has been largely due to the Saudi Government’s 


investment in the health care system. In 2009
63


, the Kingdom spent 5% of GDP on health expenditure and 


healthcare provisions within KSA have been widely cited by the World Health Organisation (WHO) as being an 


exemplar model for the development of healthcare infrastructure within third world countries. 


12.4.4 Education 


Saudi Arabia’s educational policy aims to ensure that education becomes more efficient, to meet the religious, 


economic and social needs of the country and to eradicate illiteracy. 


General education in the Kingdom consists of kindergarten, six years of primary school and three years each of 


intermediate and high school.  The Ministry of Education sets overall standards for the country's educational 


system and also oversees special education for the handicapped.  Early in 2003 the General Presidency for 


Girls' Education was dissolved and its functions taken over by the Ministry, to administer the girls' schools and 


colleges, supervise kindergartens and nursery schools and sponsor literacy programs for females. The first 


government school for girls was built in 1964; by the end of the 1990s there were girls' schools in every part of 


the Kingdom. Of the nearly 5 million students enrolled in Saudi schools for the academic years 2003-04, it is 


thought about half of these were female. 


In addition to the dramatic quantitative growth of the educational system since the introduction of the First 


Development Plan in 1970, there has also been an improvement in the quality of education.  One measure of 


this emphasis is that while the number of students in the educational system increased six-fold between the 


1970s and the 1990s, the number of full-time teachers grew more than nine-fold.  The Kingdom's ratio of 15 


students to every teacher is one of the lowest in the world. The government, however, continues to work to 


improve educational standards. This has been achieved by raising the quality of teacher training programs, 


improving standards for evaluation of students and increasing the use of educational technology. One aspect of 


this is the introduction of computer science at the secondary level. In 2000, an ambitious school computer 


project was named after Deputy Prime Minister and Commander of the National Guard Crown Prince Abdullah. 


In addition, the administration of the educational system has also been enhanced by delegating greater 


authority to the Regional Boards. 
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12.4.5 Employment and Labour Market 


In 2012, it was estimated that Saudi Arabia had a total work force of 8 million
64


, albeit, approximately 80% of 


the workforce was comprised of non-nationals
65


. Despite having a high unemployment rate, especially amongst 


the younger generations (estimates for the Kingdom range between 14% and 25%), employment in the 


Kingdom can be divided into the following sectors: 


 Government 40%;  


 Industry, construction and oil 25%;  


 Services 30%; and, 


 Agriculture 5%.  


Saudi Arabia has enacted a policy known colloquially as ‘Saudiisation’ the goal of which is to increase 


employment of Saudi citizens by replacing 60% of the estimated 5.6 million foreign workers in the country. To 


do this, the Saudi government has stopped issuing work visas for certain jobs and has moved to increase the 


training of Saudi nationals and has minimum requirements for the hiring of Saudi nationals by private 


companies. 


The labour market of Saudi Arabia is subject to significant challenges, with considerable unemployment and 


skills shortages in key sectors. Official records estimate unemployment of Saudi males as 10.7%
66


 (2012, est.) 


however, numerous sources recognise this as a significant underestimate, with some placing unemployment as 


high as 25%. This is particularly acute in the large youth population, which generally lacks the education and 


technical skills the private sector needs. 


12.4.6 Economic Overview 


Saudi Arabia has an oil based economy with strong government controls over major economic activities. The 


petroleum sector accounts for roughly 75% of budget revenues, 45% of Gross Domestic Product (GDP), and 


90% of export earnings. About 40% of GDP comes from the private sector. Saudi Arabia has the largest 


reserves of petroleum in the world (26% of proven reserves). Saudi Arabia’s GDP was estimated in 2012 to be 


$657 billion, with a real GDP growth of 6% on the previous year
67


.  


In spite of the recent surge in its oil income, Saudi Arabia continues to face long term economic challenges 


including high rates of unemployment, as highlighted above. It has a rapidly growing population, around 
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1.523% (2012, est.) a year
68


, which verifies the government’s consequent need for increased public spending.  


Saudi Arabia’s young population has increased, while oil export revenues have sharply decreased. Saudi 


Arabia has also moved towards subsidy cuts, tax increases and financial sector reforms.  


While the government is expanding the country’s oil and gas industry, it is also diversifying the economy into 


non-oil sectors, including manufacturing and services. Although the state retains a dominant role in the 


economy, the government is seeking to encourage the development of the private sector, particularly in areas 


such as utilities and services. 


Since 1970, economic development in Saudi Arabia has been organised through five-year development plans, 


which establishes infrastructure development targets and an overall framework for public spending.  The 


primary objective of this plan is to increase the Saudi employment through economic growth, new investments 


education, and the development of national capabilities and skills. 


12.4.7 Social Development 


In the context of the Arab world, the welfare of Saudi Arabia’s citizens ranks reasonably highly. The 2011 


United Nations Human Development Index (HDI) gives Saudi Arabia a score of 0.777, placing it within the High 


Human Development category and above the average level for the Arab States data grouping. Graphical 


analysis of the change in HDI in the Kingdom over the past 30 years also indicates that the growth of the HDI in 


Saudi Arabia has outstripped the average rate for the Arab world. 


12.4.8 The Proposed Ras Tanura Co-Generation Development  


The proposed RTR site is located within the boundary of the existing Saudi Aramco complex which is a major 


oil port and operations centre, operated by Saudi Aramco. Ras Tanura, and the adjacent town of Rahima are 


located in the Eastern Province of KSA approximately 405km east of the city of Riyadh and 36km north of the 


city of Dammam.  


It is thought that the majority of workers either live in accommodation provided on-site by Saudi Aramco in 


nearby Najmah and Ras Tanura, which are situated approximately 2.5km and 3km from the Project site, 


respectively. These are purpose built Saudi Aramco compounds for workers and their families. Adjacent to 


these areas is Rahima Town.  
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12.5 Key Sensitive Receptors 


A number of key sensitive receptors have been identified (existing and proposed) which will be the core focus 


of the assessments undertaken within the ESIA technical chapters. These are considered to be the most 


sensitive receptors within the potential zone of influence of the Project. The great majority are human receptors. 


Specifically, Table 12-1 below described the following sensitive receptors in terms of socio-economic impacts. 


Table 12-1 Key Socio Economic Sensitive Receptors 


Receptor Potential Construction Impacts Potential Operational Impacts 


RTR Construction  
workers 


■ Health and safety;  


■ Working conditions and welfare; 


and  


■ Exposure to air emissions from 


the existing refinery complex. 


- 


Existing workers within the 
RTR facility, and Saudi 
Aramco residential com-
pounds Najmah and Ras 
Tanura, in addition to 
Rahima town.  


■ Exposure to dust and construction 


related emissions to air during 


RTR construction works; and 


■ Exposure to noise emissions 


during RTR construction works. 


■ Exposure to air emissions from the 


RTR facility; and 


■ Exposure to noise emissions from 


the RTR facility. 


RTR Operational Staff  - 


■ Health and safety; 


■ Working conditions; 


■ Exposure to air emissions from the 


existing Saudi Aramco facility; and 


■ Exposure to noise emissions from 


the existing and new components 


of the Saudi Aramco facility. 


Economic  


■ Positive economic impacts 


through employment opportunities 


for Saudi nationals and skills 


transfer 


■ Positive economic impacts through 


employment opportunities for Saudi 


nationals and skills transfer.  
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12.6 Assessment of Construction and Operational Impacts 


12.6.1 Construction Phase Impacts 


Construction Worker Welfare 


The main issues to be considered are associated with the labour force during the construction, which includes 


the following: 


■ Health and safety at work;  


■ Access to medical facilities where required; 


■ Reasonable working hours, wages and other benefits;  


■ Provision of suitable and safe accommodation and sanitation; and 


■ Access to welfare and recreation facilities. 


With respect to health and safety at work, construction sites are considered to be a relatively dangerous 


working environment and without proper health and safety controls there is a considerable risk of serious injury 


or fatalities. Access to medical facilities is also crucial with respect to accidents and illness either in the 


workplace or outside. The activities within the Saudi Aramco oil processing facility mean that release hydrogen 


sulfide (H2S) is present on site, resulting from chemical reactions of sulfur compounds. H2S is an extremely 


flammable gas which can form explosive mixtures with air or be a source of fire and explosion. This gas can 


also have fatal consequences for human health. In the absence of mitigation measures, the potential impacts 


are therefore considered to be of major negative significance. 


Other working conditions such as reasonable working hours, wages and other benefits are considered to be 


good working practices and should be employed at all times. In the absence of mitigation measures, this has 


the potential to be an impact of moderate negative significance. 


In addition, a large number of labourers may be housed temporarily on or near the site. It must be ensured that 


the labour and working conditions are of an acceptable standard. Housing must be adequately designed with 


adequate sanitary and safety facilities such as fire suppressants. Issues such as retrenchment policies must be 


clearly defined prior to work beginning.  


Noise and Dust Nuisance to the Saudi Aramco Operational Staff 


The close proximity of the construction activities to these receptors could result in impacts such as increased 


noise and dust levels. However, this would be on operational staff which are not considered to be a receptor of 


high sensitivity. The noise and air quality assessments have confirmed that the impacts resulting from both 


constructions noise and dust as negligible. Therefore the nuisance to Saudi Aramco operation staff is 


considered to be negligible.  
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Impacts on Surrounding Communities 


It is considered that the potential for dust and noise nuisance to residents of the local area (existing Saudi 


Aramco Residential Compounds and Rahima Town) is likely to be of negligible significance given their 


distance from the Project site, which is approximately 1.5 to 3km. 


Impacts on Local Businesses 


The influx of professional workers into the area, whilst expected to the relatively low, will generate economic 


opportunities and rewards for the local population of Rahima town, where the majority of staff are understood to 


reside, enhancing social and economic development. This is deemed to be a minor positive impact. 


Additional impacts may be associated with local employment created during the construction phase. Taken in 


consideration, the high level of unemployment in the Kingdom, any additional creations for jobs and for Saudi 


nationals is likely to prove beneficial for the local economy. 


The construction of the proposed facility will create direct and indirect opportunities for various support service 


providers including guards, cleaners, catering and other site management, prior to mitigation to be a minor 


positive impact on a short term basis. 


Social Issues 


As above, the proposed facility will introduce a certain number of professional workers (including expatriates) to 


the local area. However, in addition to the potential benefits that this may represent, this influx may also result 


in social and cultural tensions, albeit this is deemed unlikely due in part to the existing population of Saudi 


Aramco expatriates living within Najmah and Ras Tanura compounds and Rahima town. Thus, it is thought to 


be a minor negative impact on a short term basis. 


12.6.2 Operational Phase Impacts 


Operational Worker Welfare 


One of the key issues is ensuring that operational staff and contractors are protected from workplace incidents 


and illness through appropriate health and safety systems both during normal operation and other tasks such 


as maintenance and repair. Appropriate safety systems such as fire protection and emergency procedures will 


also be required.  


The activities within the Saudi Aramco oil processing facility mean that release hydrogen sulfide (H2S) is 


present on site, resulting from chemical reactions of sulfur compounds. H2S is an extremely flammable gas 


which can form explosive mixtures with air or be a source of fire and explosion. This gas can also have fatal 


consequences for human health.  


The potential health and safety impacts are considered to be of moderate negative significance in the absence 


of suitable control measures. 
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Impacts on Surrounding Communities 


As specified within Section 7.6.2 – Operational Phase Impacts in Chapter 7 – Noise & Vibration the results 


of the noise assessment predict that there will be no increase in the noise levels incident at the nearest noise 


sensitive receptors; Najmah Compound. Impacts are therefore determined as being of negligible significance 


for the Saudi Aramco Compounds and Rahima Town.  


Air Quality Impacts on Human Health 


A full assessment of air quality impacts associated with the operation of the Project has been undertaken within 


Chapter 6 – Air Quality. 


The operational impact on air quality relates principally to stack emissions of nitrogen oxides (NOx), carbon 


monoxide (CO), and particulate matter (PM10 and PM2.5). As specified within Chapter 6 – Air Quality the 


significance of the operational impacts are considered to be: 


■ NO2 1 hour – Moderate;  


■ NO2 annual – Moderate; 


■ CO 1 hour – Minor; 


■ CO 8 hours – Minor;  


■ Particulates – Minor; and 


■ CO2 – Minor. 


Impacts relating to air quality are therefore considered to be of moderate negative significance prior to 


mitigation for the operational staff at the existing Saudi Aramco facility and for the future operational staff at the 


RTR. However, impacts on residential properties in the Saudi Aramco Residential Compounds and Rahima 


Town are considered to be of negligible significance due to their location. 


Impacts on Local Businesses and Social Issues 


The influx of professional workers, labourers, and other staff members into the area will generate economic 


opportunities and rewards for the local population of Rahima, enhancing social and economic development. 


This is deemed to be a minor positive impact on a long-term basis. 


Indirect opportunities for various support service providers including guards, cleaners, catering and other site 


management will provide employment and a further source of income for these services giving a minor to 


moderate positive impact. 


The employment of local workers on such a project of national importance with the requisite training which will 


be included within their contracts will improve their capabilities and skill. This will also result in improving their 


employability should they move on from the Project. This is deemed to be a negligible to minor positive 


impact; 
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The additional employees required for the operation of the proposed facility will put additional pressure on local 


services which is deemed to be a negligible impact. 


Similar to the construction phase, a potentially positive economic impact will result from any local employment 


created by the operational phase of the Project. Whilst the likely nature of these impacts, and the effect of 


expatriate workers, is largely unchanged from the construction phase, they are likely to be amplified by the 


greater time-scales involved in the operation of the site. 


The relatively small workforce required during the operational phase means that potential impacts are likely to 


be less significant. However, all relevant labour and working condition laws and guidelines must still be adhered 


to during this phase. 


12.7 Mitigation Measures, Residual and Cumulative Effects 


The mitigation measures applicable to social assessment are set out within this section and are provided in full 


in Chapter 17 – Framework Construction Environmental Management Plan and Chapter 18 – Framework 


Operational Environmental Management Plan. 


12.7.1 Construction Phase Mitigation Measures 


Construction activities undertaken for the proposed RTR facility will be managed in such a way as to minimise 


construction impacts through the CEMP (to be developed by the EPC). Such measures include: 


Construction Worker Welfare 


■ The development of a Health and Safety and Environmental Policy would provide detailed health and 


safety guidelines for staff, personnel and sub-contractors, including personal safety, site conduct, security, 


site safety zoning and emergency procedures; 


■ An appropriate emergency procedure will be developed and implemented in the case of an H2S leak in the 


Saudi Aramco oil processing facility. This emergency procedure will include the following mitigation 


measures and will be developed in accordance with Saudi Aramco’s existing procedures within the site: 


 The ABQ employees will be informed on the serious risks of poisoning, fire and explosion hazards, 


especially on accidental exposure conditions, and on the measures to be taken in case of an accident. 


Special Procedures in the event of an accident will be subject to training exercises 


 Use of gas detectors which will warn the ABQ employees when alert thresholds are reached. These 


devices will be periodically checked using standard gases. Recalibration of sensors may be necessary 


depending on the test results;  


 Location of windsocks in highly visible areas to provide staff with an indication of wind direction and 


therefore escape routes; and 
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 In case of leakage, every worker must have access to a mask breathing apparatus in his immediate 


vicinity. 


■ In common with Performance Standard 2, on site medical facilities must be made available throughout the 


construction phase for the use of workers. Trained health and safety and first aid personnel must be 


identified to workers as part of their training schedule; 


■ Suitably qualified personnel must be chosen for potentially hazardous activities such as for the installation 


and testing of specialist electrical equipment; 


■ Appropriate action must be taken for outbreaks of illnesses amongst workers, minimising the transmission 


as far as is possible; 


■ The Contractor must establish a Human Resources Policy which will be communicated to employees with 


information including, but not limited to, their rights under national labour and employment laws, salary, and 


other associated information, such as medical care and insurance. The Human Resources Policy will 


ensure an approach of non-discrimination is followed with equal opportunities for all. No child labour or 


forced labour will be used for the proposed facility; 


■ In common with Performance Standard 1 (Section 23), the establishment of a ‘grievance mechanism’ for 


workers will involve the identification of a local environmental co-ordinator, identified by the contractor 


within the management structure, to identify and log all concerns. This contact information will be provided 


via appropriate transparent measures and a placard left on the perimeter of the site with further details of 


contact arrangements. The resultant procedure to address these concerns will be made clear to the 


complainant and a set process followed, as identified within the CEMP, and within a suitably prompt period; 


■ Throughout the construction and operation of the proposed facility, a long term training programme should 


be implemented to ensure adequate training and qualification of all staff employed within the RTR facility.  


The aim of this programme would be to ensure that personnel acquire and maintain the combination of 


knowledge and demonstrated skills as required to safely and adequately fulfil their responsibilities. The 


objective of the long term training plan will be to ensure that the facility is operated safely and efficiently, 


while also guaranteeing the long term economic success of the Project; and 


■ In common with Performance Standard 4, all components of, and infrastructure associated with, the Project 


will be constructed in accordance with industry best practice and by qualified engineers. The site will be 


fenced to avoid any danger to the public.    


Noise and Dust Nuisance to the Saudi Aramco Operational Staff 


Chapter 7 – Noise & Vibration sets out a series of controls to reduce the noise impacts during construction 


which will reduce the impacts of noise during construction.  


Chapter 6 – Air Quality sets out a series of measures which will be implemented during the construction 


phase to ensure that the generation of dust is minimised as far as possible. 
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Impacts on Surrounding Communities 


Construction activities undertaken for the Project may result in an impact to construction worker 


accommodation, depending upon its eventual location, which is yet to be determined but also to the residents 


of the Saudi Aramco compounds and Rahima Town. It is important that this will be managed in such a way as 


to minimise construction impacts. 


Firstly, the worker accommodation should be appropriately sited to avoid noise impacts from the construction 


activities. Where this is not possible appropriate noise attenuation measures should be provided. 


Secondly, any on-going issues will be managed through the CEMP which will be implemented and monitored 


by the Contractor and any sub-contractors, to include an update of existing EHS documentation. The CEMP will 


be required to incorporate all the mitigation measures identified within this ESIA, which is presented in Chapter 


17 – Framework Construction Environmental Management Plan. This will ensure that the effects of 


construction works upon the local community is minimised. 


In addition, a grievance procedure needs to be established for construction workers and local residents to 


ensure that any issues are resolved to the satisfaction of all parties. This will include the following: 


■ Clear contact numbers for key construction management staff who can be contacted in the case of 


complaints, which could be posted on signage near to the site access gates or in leaflets distributed to the 


local community; and 


■ A clear grievance procedure which involves studying the basis of complaints, identifying corrective actions 


and communicating the response to the complainant. 


12.7.2 Construction Phase Residual Effects 


With the implementation of the CEMP it is considered that health and safety risks for construction site workers, 


particularly the risks of serious injury, illness or fatalities are significantly reduced and therefore the residual 


significance is predicted to be minor negative significance. 


With the implementation of the mitigation measures set out above it is predicted that the residual impacts upon 


construction staff in relation to their working conditions and welfare will be negligible significance. 


In terms of the nuisance to the Saudi Aramco Operational Staff and the local residents, it is predicted that the 


residual effects associated with noise will be of negligible significance and the residual effects associated with 


air quality will be of minor significance. 


Nuisance to residents of Saudi Aramco Residential Compounds and Rahima Town due to increased dust, 


noise, emissions, traffic and increased levels of activity will be kept to a minimum with the use of construction 


corridors and low-noise producing equipment, where possible. These mitigation measures will be identified and 


implemented through a CEMP. Following the implementation of such techniques, the impact is deemed to be a 


negligible impact on a short-term basis, although concerns from residents will be iterative. As such, the CEMP 
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must be viewed as an ‘organic’ document which will require constant updating in view of new concerns coming 


to light, and allowing the addressing of such concerns. 


The residual effects of the construction of the Plant on the local businesses will be a minor positive effect. 


The residual effects related to potential social issues relating to the presence of a construction workforce will be 


negligible. 


The residual impacts of indirect employment opportunities and influx of professional workers during the 


construction are both of minor positive significance. 


12.7.3 Construction Phase Cumulative Effects 


Cumulative Type 1 socio-economic impacts may occur in terms of nuisance from increased noise, vibration, air 


pollution issues and congestion from construction traffic, for residents of labour camps, if these are to be 


located at the Project site and residents of Rahima Town and Saudi Aramco Residential Compound. Prior to 


the implementation of mitigation measures (see Section 12.7.1 – Construction Phase Mitigation Measures), 


these cumulative impacts are considered to represent an impact of minor negative significance for the local 


residents. However, at this stage the location and type of accommodation for the construction workers is 


unknown and therefore the significance of the impact cannot be determined. 


There is the potential for positive type 2 cumulative effects associated with the generation of economic activity 


through direct employment and materials, equipment and service providers, which is likely to result in an impact 


of minor positive significance. 


12.7.4 Operational Phase Mitigation Measures 


It is recommended that the following measures are adopted during the operational phase of the Project, ideally 


within an Operational Environmental Management Plan (OEMP), a framework for which is provided in Chapter 


18 – Framework Operational Environmental Management Plan: 


Operational Worker Welfare 


■ To provide the employees with a safe and risk free environment, it is recommended that a comprehensive 


EHS plan is developed and implemented. This framework, in line with Performance Standard 2, will 


address measures for accident prevention, identification, mitigation and management of hazards (including 


physical, chemical, and radiological hazards), training of workers and reporting of accidents and incidents; 


■ An appropriate emergency procedure will be developed and implemented in the case of an H2S leak in the 


Saudi Aramco oil processing facility. This emergency procedure will include the following mitigation 


measures and will be developed in accordance with Saudi Aramco’s existing procedures within the site: 


 The ABQ employees will be informed on the serious risks of poisoning, fire and explosion hazards, 


especially on accidental exposure conditions, and on the measures to be taken in case of an accident. 


Special Procedures in the event of an accident will be subject to training exercises 
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 Use of gas detectors which will warn the ABQ employees when alert thresholds are reached. These 


devices will be periodically checked using standard gases. Recalibration of sensors may be necessary 


depending on the test results;  


 Location of windsocks in highly visible areas to provide staff with an indication of wind direction and 


therefore escape routes; and 


 In case of leakage, every worker must have access to a mask breathing apparatus in his immediate 


vicinity. 


■ Occupational noise standards need to be maintained as part of the Health and Safety of the employees at 


the facility. It is therefore important that noise levels in working areas are limited to less than 85 dB(A) at 


1m from any noise generating equipment. It is further recommended that a full occupational noise survey is 


undertaken in the interests of the health and safety of the site employees; 


■ In accordance with Performance Standard 2, the Project should develop and implement a human resource 


policy outlining the management approach towards working conditions, entitlement to wages and any 


benefits and terms of employment. This policy must be disseminated and accessible for all employees, 


clearly defining the employees’ legal rights and the management’s statement on child labour, forced labour 


and on non-discrimination and equal opportunities. This policy will also provide the mechanism through 


which employees can express and register their concerns and the system through which these grievances 


will be addressed; 


■ Expatriate staff must be provided with an induction course (as part of their training), which will highlight 


local customs, cultures and living conditions in KSA. The objective of this course will be to familiarise the 


expatriate staff with knowledge of their host country and provide an understanding and respect for other 


cultures. The aim will be to reduce, prevent and mitigate against social and cultural tensions and potential 


hostility between workers and the residents of surrounding communities;  


■ The provision of facilities for workers, such as kitchen facilities, dining areas, washrooms, and a mosque, 


will minimise the placing of undue pressure on existing local services; 


■ Where feasible, staff will be of local origin where suitably qualified applicants are available. This will ensure 


a degree of balance between the use of non-Saudi Arabian workers and locally employed personnel during 


the operational phase, and limit the impact on the local economy; 


■ In common with Performance Standard 4, all components of and infrastructure associated with the Project 


will be operated in accordance with industry best practice by qualified staff; and 


■ In line with IFC Performance Standard 1, it is also recommended that a grievance mechanism is 


established for local residents, giving them a platform to raise any concerns. 
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Impacts on Surrounding Communities 


The assessment undertaken in Chapter 7 – Noise & Vibration has determined that there will be no increase in 


the noise levels incident at the nearest noise sensitive receptors therefore no operational impacts have been 


predicted. Therefore from an environmental perspective, no additional treatments are required. 


However, it is recommended that as part of the Operational Environmental Management Plan regular noise 


monitoring is undertaken at the site boundary to demonstrate compliance with EPA noise standards.   


Air Quality Impacts on Human Health 


Chapter 6 – Air Quality sets out a series of measures which will be implemented during the operational phase 


to ensure that emissions are minimised as far as possible. 


Impacts on Local Businesses 


As the impacts are considered to be positive there is no requirement for any mitigation measures to be 


implemented. 


12.7.5 Operational Phase Residual Effects 


With the implementation of the proposed mitigation it is considered that health and safety risks for operational 


workers are significantly reduced and therefore the residual impacts are predicted to be minor negative 


significance. 


The impact on the local residents associated with the proposed facility operations, and following the 


implementation of an OEMP, (see the framework OEMP included within this ESIA), is deemed to be of 


negligible impact. There is however the potential for impacts upon construction workers if accommodation is 


provide at the Project site. The significance of effect cannot at this stage be determined however this could be 


easily controlled through appropriate siting. On-going concerns will be addressed by the implementation of a 


grievance mechanism. 


The residual impacts of indirect employment opportunities, the small influx of professional workers and wealth 


creation during the operational phase are all of minor, positive significance. 


Additional pressure placed on local services by employees and service providers is deemed to be a negligible 


negative impact. 


12.7.6 Operational Phase Cumulative Effects 


It is not considered that there will be any significant cumulative effects during the operational phase of the 


Project. 
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12.8 Summary and Conclusions 


It is generally thought that the development of the RTR facility will have a positive impact on the local economy, 


particularly in terms of local job creation, and if the mitigation measures detailed above, and within the 


framework OEMP delivered as part of this ESIA are followed.  In addition, it will be the responsibility of the EPC 


contractor and Operations and Maintenance Company to develop comprehensive Environmental Management 


Plans specific to the construction and operational phases of the RTR facility, respectively.  


Due to the provision of additional employment opportunities during both construction and operation, the 


proposed facility is expected to represent a positive employment option which may draw prospective residents 


back to the region.   


Key economic benefits that are thought likely to be derived from the proposed facility include:  


■ The creation of temporary and permanent jobs during the construction and operational phases of the 


proposed development;  


■ The potential for labour and procurement contracts to be let locally during the construction phase and the 


capital cost of the redevelopment; and, 


■ The potential for indirect increased local spending from the incoming workforce.  


The assessment has confirmed that the local communities within the surrounding area are unlikely to be 


sensitive to impacts in terms of noise and air quality. 
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13 Cultural, Heritage & Archaeology 


13.1 Introduction 


This chapter of the EIA examines the key cultural heritage and archaeological issues associated with the RTR 


facility, both within and surrounding the site, and during construction and operational activities. 


Archaeological and cultural (historical) remains are fragile and finite resources that require careful management 


and sympathetic conservation/preservation practices. For the purpose of this ESIA, such resources may be 


defined as: 


■ Archaeological remains, both above and below ground; 


■ Historic buildings and sites (including burial grounds); 


■ Historic areas (including towns and villages, in whole or in part); and, 


■ Other structures of archaeological and/or cultural/historical merit. 


 


As Morris and Therivel (2007)
69


 state: ‘The range of archaeological evidence reflects the diversity of human 


experience: the need for water, food and shelter, the use of changing technologies, and the religious, cultural 


and political needs of society.’ 


The significance of the proposed Project on the local archaeology and cultural heritage has been assessed. 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


13.2 Relevant Standards and Legislation 


13.2.1 International Standards  


The IFC Performance Standard 8: Cultural Heritage recognises the importance of cultural heritage for current 


and future generations. Consistent with the Convention Concerning the Protection of the World Cultural and 


Natural Heritage
70


, this Performance Standard aims to ensure that clients protect cultural heritage in the course 


of their project activities. The main objectives of this standard are: 


                                                      


69
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■ “To protect cultural heritage from the adverse impacts of project activities and support its preservation; and  


■  To promote the equitable sharing of benefits from the use of cultural heritage”.  


13.2.2 National Standards  


There are no specific requirements set out in the PME General Environmental Regulations (2001/2006) or 


within PME’s revised standards that protect cultural heritage and archaeology artefacts. 


13.3 Methodology 


The assessment has been made with due consideration of Performance Standard 8 (Cultural Heritage) of the 


International Finance Corporation’s (IFC) Performance Standards on Social and Environmental Sustainability.   


A desk-based assessment has been undertaken to inform this assessment.  Desk-based archaeological 


assessments can be defined as a programme of assessment of the known or potential archaeological 


resources within a specified area or site on land, within the inter-tidal zone, or underwater. It consists of a 


collection of existing written, graphic, photographic and electronic information in order to ascertain the likely 


character, extent, quality and worth of the known, or potential, archaeological and cultural resources in a local, 


national, regional and international context, as appropriate. 


In addition to the desk-based assessment, a site reconnaissance was undertaken in June 2013 to further 


understand any issues at the Project site. 


13.4 Existing Baseline Conditions 


13.4.1 Kingdom of Saudi Arabia 


Our awareness of the archaeological landscape of the Kingdom of Saudi Arabia has changed greatly during the 


last two decades.  As a result of intensive surveys, excavations and investigations conducted by Saudi 


archaeologists, thousands of sites have been recorded across the country. 


Historic preservation is extremely important to the Kingdom with numerous restoration projects having been 


undertaken to safeguard the Kingdom’s architectural heritage, including restoring historic buildings and 


neighbourhoods. 


These projects are typically undertaken by the Department of Museums and Antiquities, which excavates 


catalogues and preserves pre-historic and historic sites.  In 2003, the department was transferred from the 


Ministry of Education to the Supreme Commission for Tourism (SCT), which was established in 2000. This 


department is now referred to as the Saudi Commission for Tourism and Antiquities (SCTA). 
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One major restoration project took place at Dariyah, the ancestral home of the Al-Saud family and the capital of 


the First Saudi State.  Other projects include the ancient sites of Fau, Madain Saleh, Al-Ula, Tayma, Duma and 


along the Darb Zubaydah, the pilgrimage road to Makkah. 


As the birthplace of Islam, the Kingdom places a special emphasis on preserving its Islamic archaeological 


heritage.  A large number of mosques around the Kingdom have been meticulously restored, including the Holy 


Mosque in Makkah, the Prophet’s Mosque in Madinah and mosques built by the first caliphs after the death of 


the Prophet Muhammad. 


The Saudi Arabian government is also in the process of restoring historic neighbourhoods.  Restoration work 


has been undertaken in the old Qasr Al-Hokm area in Riyadh, as well as the ancient quarters of Jeddah, Hail, 


and other Saudi cities.  This restoration work was showcased during the 1999 celebrations marking the hijrah 


centennial of the taking of the Masmak Fortress in 1902. 


13.4.2 The Project Site 


Although it has not been possible to consult with SCTA as part of the development of this ESIA, no heritage 


sites are identified by the SCTA on their website
71


 in close proximity to the Project site. 


The RTR site is located within the boundary of the Saudi Aramco complex, which is a heavily industrialised 


area and is therefore heavily disturbed. Visual confirmation by the visiting environmental consultant and 


photographs taken were used to identify any potential sites of historical significance. However due to the high 


level of disturbance, no above ground structures or artefacts of cultural and archaeological significance were 


determined to be on the site and the presence of buried remains is highly unlikely.  


As no sites of cultural heritage or archaeological significance are known in the wider area, it is considered that 


the potential for remains to be present is low, particularly in light of the surrounding land uses which have been 


allocated for heavy industry. 


13.5 Sensitive Receptors 


Given the apparent lack of any above ground features and location of the Project site within an area dedicated 


for industrial purposes it is not thought that any sensitive receptors exist either within the Project site or within 


the adjacent environs. The only potentially sensitive receptors would therefore be buried archaeological 


remains, which may potentially be present within the RTR site. 
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13.6 Assessment of Construction and Operational Impacts 


13.6.1 Potential Impacts (Construction and Operational) 


No archaeologically sensitive sites are considered to be present within the Project site on the surface. Potential 


impacts are therefore considered to be unlikely. However there does remain the risk of encountering buried 


artefacts during excavation works. Any potential impacts are therefore thought to be of negligible significance, 


unless buried remains are found which would require assessment at that time. 


It is not considered that there would be any impacts during the operational phase as excavations and 


disturbance to the ground will only occur during the construction phase.  


13.7 Mitigation Measures, Residual and Cumulative Effects 


13.7.1 Construction Phase Mitigation Measures 


The findings of the desk-study and site reconnaissance indicate that no cultural or archaeological artefacts or 


remains exist either inside or within close proximity to the proposed development site and, therefore, the 


potential for uncovering archaeological and/or cultural resources is thought to be very low. 


Notwithstanding the above, should such remains be discovered at any time during the construction phase of 


the Project all construction contractors should cease works in that particular area and contact the Construction 


Environment Manager or other designated member of staff immediately, who would then contact SCTA for 


further advice.  


It should be noted that the earthworks phase of a project is generally the most significant in terms of 


archaeological finds. Therefore, it is proposed that an ‘archaeological watching brief’ should be carried out 


during the relevant stages of the development, such as during the site preparation. Staff should be  instructed, 


as part of toolbox talks, to be aware of the critical importance of contacting the Construction Environment 


Manager should they uncover any possible artefacts or anthropogenic finds. 


The intention of the archaeological watching brief would be to record and remove any finds of archaeological 


and cultural significance.  It is envisaged that the watching brief would include the following requirements: 


■ Any chance finds or suspected evidence of archaeological and/or historical materials must be immediately 


reported by any of the construction workers, or other parties involved in the construction phase, and all 


works in that area should be stopped immediately, and until further notice; and, 


■ Relevant departments, such as the Saudi Commission for Tourism and Antiquities and Riyadh Museum for 


History and Archaeology should be contacted and a representative be requested to assess any find within 


72 hours of discovery to determine the next steps. Contact details for Riyadh Museum for History and 


Archaeology are as follows: 
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 King Saud Street, Al-Bathaa, Riyadh, Tel: +966 1 419 1210; 


Any unexpected finds of cultural or archaeological value should not be removed unless the following options 


apply: 


■ There are no feasible alternatives, financially or technically, to removal; 


■ The benefits represented by the Project outweigh the perceived benefit of preservation of the 


archaeological find;  


■ Should any removal take place, Best Available Techniques should be employed; 


■ Work in areas adjacent to the archaeological find area may continue, consistent with the detailed design, 


unless additional finds are found or suspected. 


13.7.2 Construction Phase Residual Effects 


It is considered that implementation of the recommended mitigation measures during construction will prevent 


any potential significant residual impacts. 


13.7.3 Construction Phase Cumulative Effects 


No cumulative impacts are predicted during the construction phase. 


13.7.4 Operational Phase Mitigation Measures 


As excavation and disturbance to the ground will only occur during the construction phase, it is not considered 


that any mitigation will be required during the operational phase.   


13.7.5 Operational Phase Residual Effects 


The residual effects are considered to be negligible. 


13.7.6 Operational Phase Cumulative Effects 


No cumulative impacts are predicted during the operational phase. 


13.8 Summary and Conclusions 


Given that the proposed site is located in an area allocated for industrial use the site, although undeveloped is 


heavily modified and there are no obvious surface artefacts or sites of potential cultural heritage significance. 


Furthermore, a desk-based assessment has determined that there are no known heritage sites within the local 


area.  
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However, it is recommended that in accordance with IFC Performance Standard 8: Cultural Heritage an 


‘archaeological watching brief’ is undertaken during the relevant stages of the development, such as during 


excavations and other site preparation works. 


Should any potential artefacts and/or resources be discovered at any time, now or in the future, it is beholden 


on all responsible parties to ensure that works are curtailed immediately and experts consulted.  
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14 Landscape & Visual 


14.1 Introduction 


This chapter determines the significance of the Project in terms of visual impact by defining the character of the 


existing landscape and locating potentially significant viewpoints. The purpose of this chapter is to describe, 


determine and assess the existing character and visual resources of the proposed site and its immediate 


surroundings. 


This chapter also evaluates the likely visual impacts of the development on the landscape during the 


construction and operational phases and, where appropriate, pertinent mitigation measures are proposed. 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


14.2 Methodology 


Although landscape impacts and visual impacts are interrelated, it is instructive to briefly explain the difference 


between ‘landscape’ and ‘visual’ impacts:  


■ ‘Landscape’ refers to the appearance of the land (its shape and colour for example). It is not just a visual 


resource but is also shaped by a number of factors, such as the topography, geology and ecology of the 


area and any existing development or land uses. Generally, landscape impacts are changes that affect the 


character and quality of a landscape, due primarily to development. 


■ ‘Visual’ impacts relate solely to changes in the available view or views of the landscape, and, importantly, 


the effect of such changes on viewpoints used and/or valued by people. 


The methodology used follows and incorporates accepted international best practice, such as information 


detailed within the ‘Guidelines for Landscape & Visual Impact Assessment’ (2002), produced from a combined 


venture between the UK’s Institute of Environmental Management and Assessment, the Landscape Institute; 


and Morris and Therivel (2001)
 72


. The assessment is based on the following: 


■ A desk-based review of existing information including available development documents and aerial 


photographs was undertaken to determine the existing landscape features and landscape character; and 
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■ The impressions gained from the reconnaissance of the general site environs in March 2013. It is important 


to note that, unfortunately, and due to site security issues, it was not possible to access the site or to gain a 


good view of the site. This is, therefore, a general assessment only.   


14.3 Existing Baseline Conditions 


14.3.1 Landscape Character 


Surrounding Areas 


There is very little natural landscape visible within the existing Saudi Aramco refinery and industrial complex 


area where the proposed RTR facility is to be located. The sizeable town of Rahima (also referred to by non-


locals as Ras Tanura) is understood to have been purpose-built by Saudi Aramco and is situated approximately 


2km away.  


Figure 14-1, below, depicts the site location in the context of the local vicinity, dominated as it is by the current 


refinery and associated infrastructure and industry. 


 


Figure 14-1 Project Site in the Context of the Local Vicinity 
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Whilst the substantial town of Rahima is well looked after, as depicted in Figure 14-2 and Figure 14-3, below, 


given the already very expansive industrial development in the area, the local landscape character is viewed as 


being of low aesthetic value.  


 


Figure 14-2 Entrance to Rahima Town 


 


Figure 14-3 Rahima Town 
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The nearest natural ecosystem of note is that of the mangrove system that is situated on the approach to 


Rahima but given that the proposed facility will be located some distance from this area and in a pre-


industrialised area, this topic is not of relevance to our current investigation.  


The Ras Tanura Third Party Co-generation Site 


As can be clearly seen from Figure 14-4 and Figure 14-4, this imagery, the proposed site is to be located 


within the refinery area of the existing Saudi Aramco facility. From the information provided by the client, it is 


understood that the site will be fenced prior to the commercial operation date of the plant, and as per best 


practice. 


As can be seen, the area has been exhaustively developed for current and planned industrial development and 


consists largely of disturbed graded earth with areas of hard standing and offers no aesthetic value. 


 


Figure 14-4 Ras Tanura Co-generation Plant Site Layout (Preliminary) 
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Figure 14-5 Looking East onto the Project Site and Saudi Aramco Gas Plant 


 


It is understood that the majority of workers either live in the accommodation provided on-site by Saudi Aramco, 


and as shown in Figure 14-6, below, or commute to and from Al Khobar and Damman. 


 


Figure 14-6 Saudi Aramco Worker Accommodation at Ras Tanura 


Whilst the presence of such accommodation in close proximity to the facility requires it to be noted as a 


sensitive receptor, given the industrialised nature of the area, it is not thought to be of concern for the purposes 


of this report. The same may be said for Rahima town, located approximately 2km away at the nearest point 


which would be determined as being sensitive to a range of impacts.  







 


 


 


   


 185 | 293  


   


14.3.2 Landscape Value 


Given the general industrial nature of the site environs, combined with the general lack of landscape features 


the Project site is considered to be of very low aesthetic value in landscape and visual terms. 


14.4 Sensitive Receptors 


Examples of sensitive receptors would include a residential dwelling with a clear view over a particular 


landscape or site; and viewpoints within an area of particular natural beauty or high aesthetic value such as a 


historic settlement. Examples of non-sensitive receptors would include an industrial facility situated within an 


area dominated by an industrial landscape. 


Whilst there are residential receptors in proximity to the existing Saudi Aramco complex, it is not considered 


that these are sensitive receptors in the context of the planned RTR facility in that these buildings exist in an 


already heavily developed industrial location.  


The town of Rahima is regarded as a sensitive receptor, particularly for permanent residents of the town, but as 


the town was purpose build to service the development of the Saudi Aramco complex, this is not thought to be 


of concern.  


14.5 Assessment of Construction and Operational Impacts 


14.5.1 Construction and Operational Phase Impacts 


The construction of the proposed facility will not result in the loss of visual amenity for existing (or proposed) 


residents of the Ras Tanura industrial development or Rahima town as the area already features a substantial 


and operational industrial complex and is not considered to represent any significant aesthetic value.  This is 


therefore considered to be a negligible impact.  


The operational phase of the Project is not expected to result in the significant loss of visual amenity for 


residents of either the existing Ras Tanura area or of the town of Rahima. Whilst it is understood that two 


stacks will be constructed at the site and will have an overall height of 100 feet, given the area already features 


additional operational industrial facilities, the area is not considered to represent any significant aesthetic value 


and the impact of the facility is therefore considered to be of negligible concern.  
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14.6 Mitigation Measures, Residual and Cumulative Effects 


14.6.1 Construction and Operational Phase Mitigation Measures 


It is not considered that any specific mitigation measures will be required during the construction or operational 


phases; however, good site housekeeping can reduce the visual impact of the construction site.  


It is considered that the visual impact to the identified sensitive receptors will be negligible given the context of 


the site within an already industrialised area. Therefore no mitigation will be required. 


During operation, it is recommended that landscaping is implemented at the site and the wider area in order to 


increase the attractiveness (or ‘liveability’) of the site to residents and workers alike. 


14.6.2 Construction and Operational Phase Residual Effects 


The residual effects during both construction and operation are predicted to be negligible. If landscaping is 


however provided this would represent a positive impact at the site level. 


14.6.3 Construction and Operational Phase Cumulative Effects 


It is not considered that there would be any cumulative impacts associated with the Project. 


14.7 Summary and Conclusions 


The proposed site of the facility is situated in an area of little visual amenity, and one which has already been 


degraded by the existence of the existing industrial facilities.  


As a result of the already impacted landscape and the low sensitivity of visual receptors the residual impacts 


resulting from both the construction and operation of the Project will be negligible. 
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15 Traffic & Transport 


15.1 Introduction 


This chapter considers and assesses the potential effects from traffic movements associated with the RTR 


Project. It identifies mitigation measures, the implementation of which may avoid or minimise social and 


environmental impacts attributable to the transportation elements of the construction and operational phases of 


the proposed Project. 


Morris and Therivel (2007)
73


 note that: ‘transport is seen as a key factor in the approval, design and likely 


success of prospective new developments. Developments require good access…as well as the need for 


optimum servicing arrangements, all of which will affect the surrounding transport and highway network.’ 


Where significant impacts are identified appropriate avoidance and mitigation measures are provided. 


15.2 Relevant Standards and Legislation 


In the absence of specific relevant legislation relating to traffic and transportation, reference has been made to 


recommendations presented within the IFC General EHS Guidelines: Community Health and Safety (2007), in 


addition to guidance published by the UK’s Institution of Highways and Transportation
74


. 


The Guidelines on Traffic Impact Assessment
75 


requires that a Transport Assessment (TA) is undertaken if it is 


deemed that a proposed development is likely to result in a 10% increase in traffic. Currently, no baseline or 


future traffic data is available relating to either the construction or operational phases of the development and it 


is therefore not possible to determine if this threshold will be exceeded. Instead, this assessment will be based 


upon available information and qualitative analysis only. Typically, a TA would incorporate several elements, 


such as:  


■ Whether the development involves the relocation of an existing use; 


■ The potential traffic generation from the site; 


■ Whether the local highway network will require modification; 


■ Whether adjacent links or junctions will become overloaded; 
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■ Whether there are significant phases to the development; 


■ Information on pedestrian, cycle and other road user movements; 


■ Site development constraints; and 


■ Secondary measurements such as for noise and air quality.  


The above points have been borne in mind whilst undertaking the transportation element of the EIA, albeit 


given the location of the proposed Project, several of the above are not deemed to be applicable. 


15.3 Methodology 


A site visit was undertaken in June 2013 which provided a first-hand experience of the local road network and 


other modes of transport which will be relevant to the construction and operational phases of the Project 


development. 


Additional information sources were consulted to gain further information on the existing transport framework 


within the KSA, and included: 


■ The Presidency of Meteorology and Environment website: www.pme.gov.sa; 


■ Ministry of Transport website: www.mot.gov.sa; 


■ Saudi Arabia Ministry of Culture & Information web site: www.saudinf.com; and 


■ Saudi Public Transport Co. (SAPTCO) web-site: www.saptco.com.sa. 


15.4 Existing Baseline Conditions 


15.4.1 Introduction 


Saudi Arabia’s substantial socio-economic growth in recent years has prompted a parallel expansion in the 


Kingdom’s transportation sector, including road, air, rail and ports. A brief summary of the existing road network 


in Saudi Arabia is provided below. 


15.4.2 Road network 


The massive increase in traffic that has resulted from the Kingdom’s industrial and commercial development 


has led to upgrading of many of the inter-city roads to expressways, with up to eight lanes for traffic. Some of 


the more important inter-city highways are; 


■ Dammam – Abu Hadriya – Ras Tanura Highway (257 kms); 


■ Khaybar – Al Ola Highway (175 kms); 
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■ Makkah – Madinah Al Munawarah Highway (421 kms); 


■ Riyadh – Dammam Highway (383 kms); 


■ Riyadh – Sedir – al Qasim Highway (317 kms); 


■ Riyadh – Taif Highway (750 kms); and 


■ Taif – Abha-Gizan Highway (750 kms). 


A number of cities now have modern ring-roads which serve to reduce congestion and pollution issues in the 


city centres. A further development is the construction of networks of over- and under-passes within the cities 


which again serve to facilitate driving in city centres.  


15.4.3 Existing Site Conditions 


The RTR facility is accessed via Highway 614 (Dharan Jubail Expressway) which branches east of Highway 


613 approximately 1.5km north of Safwa. Highway 613 which is a dual carriageway featuring three lanes in 


each direction with a total width of approximately 50 metres. Highway 614 also features three lanes within a 


dual carriageway formation, with a total width of approximately 40m. Highway 613 commences in Jubail and 


terminates at the junction directly north of Dharan. 


Figure 15-1 and Figure 15-2 below detail the road network around the Project site, both in a regional and local 


context, respectively. 
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Figure 15-1 Road Network within a Regional Context 
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Figure 15-2 Road Network Surrounding the Ras Tanura Co-Generation Plant
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15.5 Sensitive Receptors 


The main sensitive receptors are users of the immediate local road network, which could be affected as a result 


of traffic increases associated with the Project. These receptors have been assessed as Medium in terms of 


sensitivity, in accordance with the Assessment Criteria set out in Chapter 5 – Impact Assessment 


Methodology given that the majority of traffic on the local road network is likely to be associated with the 


existing Saudi Aramco facility. Furthermore, traffic levels on Highway 614 and 613 are medium, based upon 


observations during site visits undertaken by WSP as part of the ESIA. 


15.6 Assessment of Construction and Operational Impacts 


15.6.1 Construction Phase Impacts 


During peak times, it is considered that Highways 613 and 614 will be subject to some traffic impacts. The 


transportation of materials to and from the site during the construction phase together with the removal of waste 


will represent an increase over normal traffic levels on local roads. These traffic impacts will occur through 


increased congestion and the use of slow moving heavy good vehicles although it would be expected that any 


disruption would be intermittent in nature rather than continuous.  


Given the light use and therefore significant available capacity for traffic on Highways 613 and 614, it is 


considered likely that low traffic impacts would arise on this main route and the impact is considered to be of 


minor negative significance. 


The impact upon local roads used to access the RTR facility from Highways 613 and 614 would however 


potentially be more significant during the construction phase. Some congestion and delays could be expected, 


particularly associated with heavy goods vehicle movements and the delivery of major construction equipment 


and components to the Project site. Few impacts are expected from the movement of construction staff as it is 


likely that they would be accommodated on or very near to the Project site during the construction phase. Such 


congestion can lead to both delays and accidents (e.g. associated with overtaking slow vehicles). The impacts 


upon the local road network are considered to be a minor negative impact. 


A significant increase in heavy vehicle movements could also affect the ground due to compaction, potentially 


damaging underground services and/or damage and affect the quality of the existing road network. Prior to the 


implementation of mitigation measures, this issue is expected to result in a minor negative impact. 


Impacts such as any perceived increase in air pollutants from construction vehicular movements; and noise 


pollution impacts are detailed within Chapter 6 – Air Quality and Chapter 7 – Noise & Vibration, respectively. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 194 | 293  


   


15.6.2 Operational Phase Impacts 


The total number of operational and maintenance staff is currently not known. Given the location of the 


proposed site within an existing Saudi Aramco facility, the estimated local road capacity, and built up nature of 


the surrounding environs, the impact associated with personnel travelling to and from the site during the 


operational phase of the power plant has been assessed as a being a minor negative impact. 


During the operational phase, materials and waste streams will require transportation on and off site. The 


increased number of vehicles utilising the local roads and highways may result in an increase in road traffic 


accidents. However, the probability of accidents is considered to be very low, assuming that road traffic 


regulations and speed limits are adhered to and therefore this issue has been assessed as a negligible 


impact. 


15.7 Mitigation Measures, Residual and Cumulative Effects 


Traffic-related mitigation measures generally include off-site highway works (such as to reduce driver delay), 


and measures to reduce community effects in Rahima and focus on mitigating the environmental impacts of 


changes in transport activities. Thus, they are largely covered within other chapters of this report but are 


summarised below in Table 15-1. 


Table 15-1 General Environmental Mitigation Measures in Relation to Transport Infrastructure  


Main Environmental Impact Mitigation Measure 


Air Pollution ■ Traffic management (reduced and/or 


improved traffic flow; speed restrictions) 


■ Minimising of construction traffic  


Noise Pollution  ■ Appropriate road surfacing e.g. porous 


asphalt 


■ Noise barriers e.g. absorptive/vegetative 


Water Pollution ■ Improved run-off 


■ Interception of any/all pollutants 


Terrestrial Ecology ■ Avoid or translocate species 


Visual and Amenity ■ Promotion/restriction of views 
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General Traffic Safety Guidance is set out within the IFC General EHS Guidelines: Community Health and 


Safety and is applicable throughout all phases of the proposed RTR. Specifically, the guidelines require that 


traffic safety is considered and promoted by Project personnel during travel to and within the Project site as well 


as during the operation of Project equipment on private or public roads. Safety measures are required to 


ensure that traffic related injuries are prevented and controlled, both in terms of Project workers and the public. 


The guidelines recommend that a Road Safety Initiative relative to the scope and location of the Project should 


be implemented to ensure that best practice transport safety practices are in place throughout all phases of the 


Project. These measures include the following: 


■ Emphasising safety aspects among drivers; 


■ Improving driving skills and requiring licensing of drivers; 


■ Adopting limits for trip duration and arranging driver rosters to avoid overtiredness; 


■ Avoiding dangerous routes and times of day to reduce the risk of accidents; 


■ Use of speed control devices (governors) on trucks, and remote monitoring of driver actions; and 


■ Regular maintenance of vehicles and use of manufacturer approved parts to minimize potentially serious 


accidents caused by equipment malfunction or premature failure. 


 


Where the Project may contribute to a significant increase in traffic along existing roads, or where road 


transport is a significant component of a project, recommended measures include: 


■ Minimising pedestrian interaction with construction vehicles; 


■ Collaboration with local communities and responsible authorities to improve signage, visibility and overall 


safety of roads, particularly along stretches located near schools or other locations where children may be 


present;  


■ Collaborating with local communities on education about traffic and pedestrian safety (e.g. school 


education campaigns); 


■ Coordination with emergency responders to ensure that appropriate first aid is provided in the event of 


accidents; 


■ Using locally sourced materials, whenever possible, to minimise transport distances. Locating associated 


facilities such as worker camps close to project sites and arranging worker bus transport to minimizing 


external traffic; and 


■ Employing safe traffic control measures, including road signs and flag persons to warn of dangerous 


conditions. 
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■ It is recommended that these mitigation measures are considered, and where appropriate, included within 


the CEMP prepared for the Project.  


15.7.1 Construction Phase Mitigation Measures 


■ In designing and managing all temporary road layouts and signage associated with the Project 


infrastructure and consequent utilisation of local road networks, adherence should be made to 


specifications set out within the Ministry of Communications ‘Workzone Traffic Control Handbook’76; 


■ Construction materials and/or plant delivered by road should be scheduled in order to avoid peak hours in 


the area. Special attention will be made of slow-moving vehicles carrying heavy equipment/loads; which will 


be transported at times where the traffic on Highway 613 and Highway 614 is at its lowest levels; 


■ Waste collection will be scheduled to minimise journeys at peak times; 


■ A scheme will be prepared for traffic management on site during construction. This includes details of 


routes, signage, parking and a speed limit of 25km/h;  


■ Where possible, in order to minimise congestion at key entrances to the site, the Project proponent should 


ensure that separate entrances are nominated for different purposes. Thus, an entrance should be 


designed for the RTR construction workforce and associated personnel; an entrance for site-clearance and 


construction vehicles, and heavy equipment; and an entrance for waste removal (including hazardous 


waste) etc.;  


■ The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to an agreed procedure to minimise the risk of accidental spillage and in common with best 


practice;  


■ As the workers will be housed on or near to the site, this will significantly reduce the number of vehicle 


movements required during the construction phase; and 


■ Adherence to guidance set out within the IFC General EHS Guidelines: Community health and safety, 


relating to the on-site and off-site transportation of waste is recommended. These guidelines require that 


transportation of waste should be undertaken so as to prevent or minimise spills, releases, and exposures 


to employees and the public. All waste containers designated for off-site shipment should be secured and 


labelled with the contents and associated hazards, be properly loaded on the transport vehicles prior to 


leaving the site, and be accompanied by a shipping paper that describes the load and its associated 


hazards.   


 


                                                      


76
 Ministry of Communications: Department of Transport (1995) ‘Workzone Traffic Control Handbook’. 
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15.7.2 Construction Phase Residual Effects 


It is anticipated that the residual effects upon the local road network will remain as minor negative following 


the implementation of mitigation measures, simply because of road safety concerns which still remain. 


15.7.3 Construction Phase Cumulative Effects 


No sensitive receptors are present which would be significantly impacted by Type 1 cumulative impacts (e.g. 


the combination of increases in traffic as a result of construction vehicles, together with the correlating increase 


in dust generation, wastewater and noise). 


There is however the potential for Type 2 impacts to occur when the normal operational traffic associated with 


the existing Saudi Aramco refinery is combined with traffic generated during the construction phase of RTR. 


This is considered to be a minor negative impact. 


15.7.4 Operational Phase Mitigation Measures 


Whilst a reasonably significant number of vehicle movements may be predicted as a result of the operational 


phase of the Project, it is considered that due to the high capacity of Highway 613, no significant impacts are 


likely to occur on the local highway network; however the following key preventative measures will be 


implemented:  


■ Where possible, operational traffic should be scheduled during off-peak traffic times; 


■ Waste collection will be scheduled to minimise journeys at peak times; 


■ The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to legal requirements to minimise the risk of accidental spillage or accidents; and 


■ A designated Traffic Coordinator will be assigned to the Project and will be required to prepare and 


implement a Traffic Plan. The Traffic Plan will be informed by a Traffic Survey which will include physical 


examination of the routes, carriers and support activities that could impact the movement of materials and 


equipment. 


15.7.5 Operational Phase Residual Effects 


It is predicted that the residual traffic impacts would be negligible. 


15.7.6 Operational Phase Cumulative Effects 


Type 2 cumulative impacts would occur as a result of the operation of both the existing Saudi Aramco refinery 


and the RTR facility. These are however predicted to be negligible as it is unlikely that the RTR would provide 


a significant increase in road traffic over and above existing traffic generated from operation at the site. 
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Cumulative impacts resulting from noise, air and socio-economic factors are possible; although it is not possible 


to quantify these potential impacts in the absence of data relating to the Saudi Aramco facility. 


15.8 Summary and Conclusions 


A review of potential traffic impacts has been made and best practice mitigation measures presented. With a 


relatively low increase in traffic due to the construction and operation of the Project, combined with the existing 


capacity of Highway 613 and Highway 614, the impact of traffic and transportation is considered to be of 


negligible to minor negative significance. 


15.9 References 


■ Institution of Highways and Transportation (1994) Guidelines for Traffic Impact Assessment. London. IHT; 


■ IFC (2007) General EHS Guidelines: Community Health and Safety; and 


■ Ministry of Communications: Department of Transport (1995) ‘Workzone Traffic Control Handbook’. 
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16 Impact Assessment & Analysis Summary 


16.1 Introduction 


This chapter provides a tabularised impact assessment and analysis summary of the environmental and social 


impacts related to the RTR project. Each impact is identified, described and an assessment of its significance is 


made based on recognised criteria. This chapter should be read in conjunction with the Assessment Method 


outlined in Chapter 5 – Impact Assessment Methodology.  


The impacts are evaluated before and after the implementation of appropriate and cost effective mitigation 


measures. Residual and cumulative impacts are described where appropriate. 


16.2 Key 


The following tables provide a quick reference guide to the symbols and colour coding in the impact 


assessment tables. 


Table 16-1 The Impact Nature, Associated Colour Coding and Symbol 


Symbol + = - 


Impact Nature Positive Neutral Negative 


 


Table 16-2 Factors Affecting Impact Significance and Associated Scores 


Score 1 2 3 4 5 


Receptor Sensitivity Low Low to 


Medium 


Medium Medium to 
High 


High 


Impact Severity Slight Low to 


Medium 


Medium High Critical 


Likelihood Extremely 


Unlikely 


Unlikely Low Likelihood Medium 
Likelihood 


High 
Likelihood - 
Inevitable 


Impact Extent Local 


 


 Regional  Global 


Impact Duration Temporary  Short-Term  Long-Term 
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Table 16-3 Definition of Impacts 


Significance Definition 


Positive Impact 
An Impact that is considered to represent an improvement on the baseline or 


introduces a new desirable factor. 


Negligible Impact Magnitude of change comparable to natural variation. 


Minor Impact Detectable but not significant. 


Moderate Impact Significant; amenable to mitigation; should be mitigated where practicable. 


Major Impact Significant; amenable to mitigation; must be mitigated. 


Critical Impact 
Intolerable; not amenable to mitigation; alternatives must be identified – Project 


Stopper. 


 


Table 16-4 Colour Coded Symbols for Impact Significance & Residual Impact Significance 


Symbol     


 


 


 


Significance Negligible Minor Moderate Major Critical 
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Table 16-5 Environmental Impacts Summary Table  


Project Phase  Description of Impact 
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Mitigation 
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e
s
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u
a
l 
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p
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c


t 


AIR QUALITY  


Construction Phase 


Dust from construction activities: 


activities on site can cause dust 


(PM10) to be emitted to the 


atmosphere. If transported beyond 


the site boundary, dust can have an 


adverse impact upon air quality. 


- 1 3 4 1 1  


 Best working practices for construction sites within a CEMP 


should be employed during the construction of the Project to 


ensure dust emissions are minimised to an extent where 


adverse impacts beyond the boundary of the Project site 


would be minimal.  


 


Construction Phase 


Release of emissions (including 


PM10) to air from construction traffic: 


construction traffic will contribute to 


existing traffic using local road 


network, resulting in potential 


localised & short-term impacts upon 


ambient air quality. 


- 1 3 4 1 1  


 Best working practices for construction sites within a CEMP 


should be employed during the construction of the Project to 


ensure construction traffic/plant exhaust emissions are 


minimised to an extent where adverse impacts beyond the 


boundary of the Project site would be minimal. 
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Project Phase  Description of Impact 
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Mitigation 
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e
s
id


u
a
l 
Im


p
a
c


t 


Operational Phase 


Exceedance of the PME air quality 


standards for NO2 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


refinery. 


- 3 2 5 1 5  


 All combustion units and associated plant on-site will be 


subject to an annual inspection, servicing and maintenance 


programme to ensure optimal efficiency and ensure, as far as 


practicable, all equipment is in good working order at all times; 


 The proposed facility will incorporate a Continuous Emission 


Monitoring System (CEMS) for CO, NOx and PM10 for the two 


stacks at the plant. This would accurately determine pollutant 


concentrations in the emissions and provide an indication of 


any exceedances in emissions from the plant against the KSA 


and IFC air pollution standards; and 


 Ambient air monitoring of the pollutants considered in this 


assessment using the existing data of the nearby Saudi 


Aramco air monitoring station/s should be considered to verify 


the current baseline and impact of the existing facilities in the 


airshed.   


 


Operational Phase 


Exceedance of the PME air quality 


standards for CO emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


refinery. 


- 3 2 5 1 5   Same mitigation as above.  
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Project Phase  Description of Impact 
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Mitigation 
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Operational Phase 


Exceedance of the PME air quality 


standards for PM10 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


refinery. 


- 3 2 5 1 5   Same mitigation as above.  


Operational Phase 


Exceedance of the PME air quality 


standards PM2.5 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


refinery. 


- 3 2 5 1 5   Same mitigation as above.  


Operational Phase 


Exceedance of the PME air quality 


standards for CO2 emissions as a 


result of the operation of the 


proposed facility and Saudi Aramco 


refinery. 


- 3 2 5 1 5   Same mitigation as above.  


NOISE & VIBRATION 


Construction Phase 


Temporary increase in noise levels 


as a result of site preparation/ground 


works, piling, concreting operations 


and general site activities. 


- 1 2 2 1 1  


 ‘As Low As Reasonably Practicable’ methods of noise and 


vibration control to be followed in order to limit the noise 


exposure of the construction workers. 
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Project Phase  Description of Impact 
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Mitigation 
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Operational Phase 
Temporary increase in noise levels 


as a result of the Project operation. 
- 1 2 2 1 5  


 Noise levels in working areas are limited to less than 85 dB(A) 


at 1m from any noise generating equipment; and 


 It is recommended that as part of the Operational 


Management Plan regular noise monitoring is undertaken at 


the site boundary to show compliance with KSA noise 


standards.  It is further recommended that a full occupational 


noise survey is undertaken in the interests of the health and 


safety of the site employees. 


 


WASTE MANAGEMENT 


Construction Phase 
Generation of excavation and 


demolition waste. 
- 2 3 2 3 3  


 Within the CEMP, recommendations have been set out 


detailing requirements for the management of excavation 


waste; and 


 Removal and diversion of any identified contamination areas 


and hazardous wastes to a licensed hazardous waste landfill 


site prior to mobilising construction activities. 


 


Construction 


Phase 


Generation of material waste from 


the construction of buildings and 


plant infrastructure which may 


require off-site disposal.  


- 2 2 2 3 3  


 Within the CEMP, recommendations have been set out 


detailing requirements for the identification of the types and 


quantities of waste that can be minimised or effectively 


segregated for recycling/re-use and the materials that require 


disposal to landfill; and  


 Encouraging waste minimisation practices during the 


construction process and segregating waste streams for re-


use and recycling. 
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Project Phase  Description of Impact 
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Mitigation 
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Construction Phase 


Waste generation will be increased 


due to the high number of 


construction workers to be employed 


at the Project site. 


- 2 2 5 3 3  


 Encouraging waste minimisation practices during the 


construction process and segregating waste streams for re-


use and recycling. 


 


Construction Phase 


The poor storage of construction 


materials on-site may result in the 


potential wastage of large volumes 


of raw materials. 


 


- 2 2 2 3 3  


 Good working practices are encouraged on-site within the 


CEMP, particularly in relation to the storage and disposal of 


waste materials; and  


 All on-site workers should be aware of the location of storage 


areas and the requirements of such areas. Good working 


practices will also be encouraged as a means of minimising 


waste. 


 


Construction Phase 


The potential impact from the off-site 


movement and disposal of waste, 


either to an appropriate landfill site 


or to a recycling centre, may result in 


increased traffic movements. 


- 2 2 2 3 3 


 


 


 Implementation of a programme targeting waste streams for 


re-use/recycling throughout the various stages of the 


construction process will divert waste from landfill and assist in 


reducing the number of vehicles using the local highway 


infrastructure in the region. 
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Project Phase  Description of Impact 


 I
m


p
a
c


t 
N


a
tu


re
 


 R
e
c
e
p


to
r 


S
e


n
s
it


iv
it


y
 


 I
m


p
a
c


t 
S


e
v
e
ri


ty
 


 L
ik


e
li
h


o
o


d
 


 I
m


p
a
c


t 
E


x
te


n
t 


 I
m


p
a
c


t 
D


u
ra


ti
o


n
 


 S
ig


n
if


ic
a
n


c
e


 


Mitigation 
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Construction Phase 


Generation of hazardous waste 


streams which can cause 


contamination of the surrounding soil 


strata and groundwater. 


- 2 3 2 3 3  


 Management of the hazardous materials through a CEMP 


which will provide detailed Environmental Control Plans for 


construction workers and personnel and sub-contractors 


including personnel safety, site conduct, security, storage of 


hazardous material and emergency preparedness; and  


 Waste fuels, oils and chemicals: Separate storage in a bunded 


compound situated on an impermeable surface in order to 


prevent any potential spillage and contamination issues prior 


to collection for appropriate disposal. 


 


Operational Phase 


Generation of Hazardous Wastes 


from the operational and 


maintenance works and plant 


processes of the Project. 


- 2 3 2 3 5   Management of the Hazardous materials through an OEMP.  
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Project Phase  Description of Impact 
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Mitigation 
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Operational  


Phase 


 


Generation of general solid waste 


during the operational phase of the 


development. 


 


- 2 2 3 3 5  


 Management of the solid waste materials through a OEMP;  


 Ensuring compliance with national and international best 


practice guidance; 


 Encouraging opportunities to minimise waste; 


 Providing good on-site storage practices; 


 Providing suitable waste receptacles for the segregation of 


waste streams for recycling and general waste for disposal to 


landfill; 


 Providing fully covered waste storage areas; 


 Provision of adequate storage facilities and transport 


arrangements for any hazardous waste streams generated; 


and 


 Appointing dedicated personnel responsible for waste 


management issues. 
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Project Phase  Description of Impact 
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Mitigation 
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SOILS, GEOLOGY & CONTAMINATION 


Construction Phase 


Soil contamination due to 


construction activities and surface 


water runoff during the infrequent 


periods of rainfall. 


- 3 3 3 1 3 


 


 


 


 All identified contamination areas and hazardous waste (e.g.: 


chemical/fuel drums) will need to be appropriately removed 


and diverted to a licensed hazardous waste landfill site prior 


the development of the area; 


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to the storage of fuels, 


chemicals and oils on-site and relating to potential leaks and 


spills from on-site activities;  


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 
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Project Phase  Description of Impact 
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Construction Phase 


Soil contamination due to aqueous 


effluents from temporary 


construction facilities, including 


washing down, dust damping 


activities and concrete work. 


- 3 3 3 1 3  


 There will be no discharge or overflow of sanitary waste on 


site. Modular wastewater storage tanks will be introduced to 


the site to provide adequate containment facilities for the 


construction workforce; and 


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to potential leaks and spills 


from on-site activities; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 


Construction Phase 


Poor storage or handling of waste 


and hazardous materials resulting in 


spillages of contaminants to land. 


- 3 4 3 1 3  


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction process in relation to the storage of fuels, 


chemicals and oils on-site and relating to potential leaks and 


spills from on-site activities; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 


 


Construction Phase 


During construction, there is a 


potential for construction workers to 


come into contact with contaminated 


soils and hazardous materials at the 


site. 


- 5 4 2 1 3  


 All identified contamination areas and hazardous waste (e.g.: 


chemical/fuel drums) will need to be appropriately removed 


and diverted to a licensed hazardous waste landfill site prior 


the development of the area; 


 Same mitigations as above. 
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Project Phase  Description of Impact 
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Construction Phase 


Improper storage and use of 


hazardous materials such as 


chemical solvents, cleaning fluids, 


fuels and oils etc., leading to 


spillages and leaks may result in soil 


and/or surface water contamination. 


- 3 4 3 1 3   Same mitigations as above.  


Construction Phase 


Cement batching plants require 


large amounts of “wash-out” water 


which has a high pH and high 


concentration of suspended solids. 


In addition, plant and equipment 


wash water may contain some 


contaminants such as hydrocarbons. 


These two waste water processes 


can affect the quality of groundwater 


if discharged to land. 


- 3 3 3 1 3  


 The key control measures incorporated into the CEMP to 


promote on-site environmental good practice during the 


construction; and 


 Ongoing evolution of the CEMP to ensure that all potential 


environmental and health and safety issues are adequately 


managed. 
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Project Phase  Description of Impact 
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Operational Phase 


The improper storage and use of 


other hazardous materials during the 


construction phase such as solvents, 


cleaning fluids, fuels and oils may 


lead to spillages and leaks that may 


result in soil, surface water 


contamination. 


- 3 4 2 1 5  


 Appropriate containment systems around storage tanks (e.g. 


fuels, oils etc); 


 Leak detection facilities; 


 Fire prevention measures; and 


 The key operating procedures incorporated into the OEMP to 


prevent contamination of the ground and surface water. 


 


Operational Phase 


Risk of contaminants to be mobilised 


during periods of rainfall, which may 


then be discharged into the wider 


environment, such as the recharge 


area of an underlying aquifer. 


- 3 3 2 1 5  


 Appropriate storm water management systems; and 


 The key operating procedures incorporated into the OEMP to 


prevent contamination of the ground and surface water. 


 


WATER RESOURCES & CONTAMINATION 


Construction Phase 


Impact upon the source aquifer for 


potable water as a result of the 


construction of the Project. 


- 2 1 2 1 3  


 Appropriate sources of water will be used and water 


minimisation measures will be implemented and fully 


conveyed to all construction staff; and 


 Potable water should not be used for any other purpose than 


drinking water and, if required, for washing facilities.  


 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 212 | 293  
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Mitigation 
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Construction Phase 


Aqueous effluents from temporary 


construction facilities, including 


washing down, dust damping 


activities and concrete work. 


 


- 3 3 3 1 3  


 All waste water streams will be collected in a discharge line 


and pumped to the adjacent processing facility where it will be 


treated and disposed of by Saudi Aramco; 


 Adequate infrastructure should be installed on the construction 


site for the collection and storage of all contaminated 


wastewaters generated during the construction phase; and 


 Where wastewaters do not meet the requirements of Saudi 


Aramco for discharge to their treatment systems, wastewater 


must then be collected by a suitably qualified and EPA 


approved contractor unless alternative procedures and 


agreements are put in place for disposal by Saudi Aramco. 


 


Construction Phase 


Generation of a large volume of 


sanitary waste from a large number 


of staff, including labourers and sub-


contractors.  


- 1 1 4 1 3   Same mitigations as above.  


Construction Phase 


Controlled and uncontrolled 


emissions associated with the 


construction of the RTR facility 


which could result in contamination 


of ground and groundwater. 


- 3 3 2 1 3  


 If any contamination of ground or groundwater is identified, a 


programme of remediation must be undertaken to prevent 


contamination of the wider environment, and groundwater in 


particular, during construction works. 
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Construction 


Phase 


Increased volume and rate of 


surface run-off and erosion could 


cause on-site flooding. 


- 2 2 3 1 1 


 


 


 


 To protect the environment from flooding during heavy 


downpours, a localised run-off management system should be 


employed by the EPC Contractor. This should comprise 


temporary surface water run-off facilities, which in addition to 


containing contaminants will provide on-site attenuation for 


surface water flows, thereby reducing any flood risk; and 


 It is recommended that the EPC Contractor undertakes a 


reviews detailed topographic survey drawings (to be supplied 


by Saudi Aramco) and drainage pattern analysis to determine 


the existing conditions on site and estimate storm water 


collection at the Site and surrounding area. 


 


 


 


 


 


Operational Phase 


Impact upon the source aquifer for 


utility, potable and fire fighting 


purposes during the operation of the 


Project. 


- 2 1 2 1 5  
 Measures will be undertaken to reduce water consumption as 


part of the process as much as possible. 
 


Operational Phase 


Generation of liquid wastes, 


including oily water and chemical 


detergents which can leak in the 


system or spill from the tankers 


provided, prior to offsite disposal. 


- 3 2 2 1 1  


 Oily water and chemical detergents from the gas turbine wash 


system will be piped directly to the adjacent Saudi Aramco 


facility for collection and treatment; and 


 Other liquid wastes will be stored on-site for collection by road 


tanker and subsequent specialist (PME licensed contractor) 


for off-site disposal. 
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Operational Phase 


Storm water may contain small 


quantities of contaminants, such as 


hydrocarbons and suspended solids 


which may be discharged into the 


terrestrial environment in the 


absence of an adequate storm water 


drainage system. 


- 1 2 2 1 1  


 A site wide stormwater management system should be 


designed and implemented; and 


 A range of design measures should be included to limit the 


potential for contamination of stormwater: 


- All industrial process areas and hazardous material 


areas should be contained under roof structures to 


ensure any rain is directed away from these areas; 


- All industrial process areas and hazardous material 


storage areas will be bunded to ensure no storm 


water interacts with the hazardous materials; and 


- Oil separators should be provided as part of 


catchment pits. 


 


TERRESTRIAL ECOLOGY 


Construction and 


Operational Phases 
Impacts on ecological habitats. - 1 3 1 1 5  


 During the construction phase ecological mitigation measures 


will not be required; and 


 During operational phase, there is the potential to include 


areas of site landscaping as it could promote significant 


growth of plants which will in turn provide a habitat for 


invertebrates and birds, potentially increasing the overall 


biodiversity of the site. 
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SOCIO-ECONOMIC 


Construction Phase 


Risk of serious injury or fatalities for 


construction workers without proper 


health and safety controls. 


- 5 5 4 1 3  


 The development of a Health and Safety and Environmental 


Policy would provide detailed health and safety guidelines for 


staff, personnel and sub-contractors; 


 On site medical facilities must be made available throughout 


the construction phase for the use of workers; 


 Suitably qualified personnel must be chosen for potentially 


hazardous;  


 Appropriate action must be taken for outbreaks of illnesses 


amongst workers, minimising the transmission as far as is 


possible; 


 A long term training programme should be implemented to 


ensure adequate training and qualification of all staff employed 


within the RTR facility. 


 All components of, and infrastructure associated with the 


Project will be constructed in accordance with industry best 


practice and by qualified engineers. 
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Construction Phase 
Risk of unhealthy working conditions 


for the construction workers. 
- 3 3 3 1 3  


 The Contractor must establish a Human Resources Policy 


which will be communicated to employees with information 


including, but not limited to, their rights under national labour 


and employment laws, salary, and other associated 


information; and 


 In common with Performance Standard 1 (Section 23), the 


establishment of a ‘grievance mechanism’ for workers will 


involve the identification of a local environmental co-ordinator, 


identified by the contractor within the management structure, 


to identify and log all concerns 


 


Construction Phase 


Nuisance to the Saudi Aramco 


Operational Staff due to increased 


dust, noise, emissions etc. 


- 2 2 4 1 3 


 


 


 See ‘Noise & Vibration’ and ‘Air quality’ topics.  


Construction Phase 


Nuisance to the residents of Saudi 


Aramco Residential Compounds and 


Rahima town due to increased dust, 


noise, emissions etc. 


- 2 2 3 1 3  


 Construction activities undertaken for the Project will be 


managed in such a way as to minimise construction impacts 


through the EHS Plan which will be implemented and 


monitored by the Contractor and any sub-contractors, to 


include an update of existing EHS documentation. The EHS 


Plan will also be required to incorporate all the mitigation 


measures identified within this ESIA. This will ensure that the 


effects of construction works upon the local community is 


minimised; and 


 A grievance procedure needs to be established for local 


residents to ensure that any issues are resolved to the 


satisfaction of all parties. 
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Construction Phase 


Influx of professional workers into 


the area will result in economic 


opportunities and rewards for the 


local population. 


+ 2 1 4 3 3 


 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Construction Phase 


Indirect employment opportunities 


for various support service providers 


including guards, cleaner etc. 


+ 2 1 4 3 3 


 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Construction Phase 


The influx of professional workers 


may case some social and cultural 


tensions in the community. 


- 2 2 2 1 3  


 Ensure staff are provided with cultural sensitivity training to 


minimise the possibility of such tensions arising and ensure 


that there is a proper grievance and/or complaints system in 


place where members of the community may raise these types 


of issues with the Project Company. 


 


Operational Phase 
Risk of health and safety for 


operational staff and contractors. 
- 3 3 2 1 5  


  Development of a comprehensive EHS Plan; 


 Occupational noise standards need to be maintained as part 


of the Health and Safety of the employees at the facility; 


 the Project should develop and implement a human resource 


policy outlining the management approach towards working 


conditions, entitlement to wages and any benefits and terms of 


employment; 


 Expatriate staff must be provided with an induction course (as 


part of their training), which will highlight local customs, 


cultures and living conditions in KSA; and 


 All components of and infrastructure associated with the 


Project will be operated in accordance with industry best 


practice by qualified staff. 
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Operational Phase Noise nuisance upon local residents. - 3 2 2 1 5  


 It is recommended that as part of the Operational 


Environmental Management Plan regular noise monitoring is 


undertaken at the site boundary to demonstrate compliance 


with KSA noise standards. 


 


Operational Phase 


Air quality impacts on the 


operational staff at the existing 


Saudi Aramco refinery and for the 


future operational staff at the RTR. 


- 3 2 4 1 5   See “Air Quality” topics.  


Operational Phase 


The influx of professional workers, 


labourers, and other staff members 


into the area will generate economic 


opportunities and rewards for the 


local population of Rahima, 


enhancing social and economic 


development. 


+ 3 2 4 3 5  
 Local recruitment should be done wherever possible to 


enhance this positive impact. 
 


Operational Phase 


Indirect opportunities for various 


support service providers including 


guards, cleaners, catering and other 


site management will provide 


employment and a further source of 


income for these services. 


+ 3 2 4 3 5 


 


 


 Local recruitment should be done wherever possible to 


enhance this positive impact. 
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Operational Phase 


The employment of local workers on 


such a project of national importance 


with the requisite training which will 


be included within their contracts will 


improve their capabilities and skill. 


+ 3 3 3 3 5  
 Where feasible, staff will be of local origin where suitably 


qualified applicants are available. 
 


Operational Phase 


The additional employees required 


for the operation of the proposed 


facility will put additional pressure on 


local services. 


- 2 2 2 3 5 


 


 


 The provision of facilities for workers, such as kitchen facilities, 


dining areas, washrooms, and a mosque, will minimise the 


placing of undue pressure on existing local services 


 


Operational Phase 


Wealth creation for local people 


enhancing social and economic 


development with the associated 


additional resources. 


+ 3 2 4 3 5 


 


 


 The procurement of local goods and services should be built 


into the tender processes. 
 


CULTURAL, HERITAGE & ARCHAEOLOGY 


Construction & 


Operational Phase 


Phase 


Chance findings of buried remains or 


artefacts of historical or cultural 


significance. 


- 1 1 1 1 1  


 Should any potential artefacts and/or resources be discovered 


at any time during the construction phase of the Project, all 


construction contractors should cease works in that particular 


area and contact the Construction Environment Manager or 


other designated member of staff immediately, who would 


then contact SCTA for further advice; and 


 It is proposed that an ‘archaeological watching brief’ should be 


carried out during the relevant stages of the development, 


such as during the site preparation. 
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LANDSCAPE & VISUAL 


Construction and 


Operational 


Phases 


Loss if visual amenity. - 1 1 5 1 3/5  


 It is not considered that any specific mitigation measures will 


be required during the construction or operational phases;  


 During operation, it is recommended that landscaping is 


implemented at the site and the wider area in order to increase 


the attractiveness (or ‘liveability’) of the site to residents and 


workers alike. 


 


TRAFFIC & TRANSPORT 


Construction 


Phase 


Increase in traffic for the delivery of 


materials and the removal of waste. 
- 1 2 3 3 1  


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage; 


 Realisation of a scheme for the traffic management on site 


during construction; 


 Construction materials delivered and waste collection should 


be scheduled in order to avoid peak hours in the area; 


 Set separate entrances for different purposes; and 


 Adherence to guidance set out within the IFC General EHS 


Guidelines: Community health and safety, relating to the on-


site and off-site transportation of waste.  
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Construction 


Phase 


Increase in traffic associated with 


construction staff which can cause 


delays and accidents. 


- 1 2 2 3 1 


 


 


 


 


 


 Maximise the number of workers that will be housed on site; 


 Set separate entrances for different purposes. 


 Realisation of a scheme for the traffic management on site 


during construction; and 


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage. 


 


Construction Phase 


Increase of heavy vehicle 


movements which could affect the 


ground due to compacting, 


potentially damaging underground 


services and/or damage and affect 


the quality of the existing road 


network. 


- 1 2 3 3 1  


 Realisation of a scheme for the traffic management on site 


during construction; 


 Adherence to the specifications ‘Workzone Traffic Control 


Handbook’ for the design and management of all temporary 


road layouts and signage. 


 


Operational  


Phase 


Increase in traffic associated with 


the commuting of operational staff 


and waste removal. 


- 1 2 3 3 5  


 Operational traffic should be scheduled during off-peak traffic 


times; and 


 Implementation of a Traffic Plan. 


 


Operational  


Phase 


Increase in traffic associated with 


the delivery of materials and the 


removal of waste. 


- 1 2 3 3 5  


 Implementation of a Traffic Plan; 


 Waste collection will be scheduled to minimise journeys at 


peak times; and 


 The transportation of any waste that could represent a hazard 


to the environment will be undertaken according to legal 


requirements to minimise the risk of accidental spillage or 


accidents. 
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17 Framework Construction Environmental 


Management Plan 


17.1 Purpose of the CEMP 


This chapter proposes a framework for pollution control and best practice measures that should be adopted 


during the construction phase of the RTR in order to avoid, minimise, or offset likely impacts in the areas on 


and surrounding the site that are attributable to the Project.  


It is recommended that the mitigation requirements set out within this Framework Construction Environmental 


Management Plan (CEMP) chapter will be included in full within any Project Environmental, and Health and 


Safety (EHS) Plan or CEMP established by the construction contractor and other associated standalone 


documents where relevant. 


The updated Project EHS Plan or CEMP will therefore provide a logical extension of the ESIA process and will 


ensure that recommendations contained within the ESIA are implemented, assuring that the Project does not 


deviate from the environmental and social profile that formed the basis of this document. 


In a similar vein the Project EHS Plan or CEMP will serve to ensure that requirements of the General 


Environmental Regulations (GER, 2006), Saudi Aramco Engineering Standards and, where relevant, the IFC 


Standards and Guidelines are also met and serve as a clear and auditable indication as to how those 


requirements are implemented during the construction phase. 


The primary objective of the Project EHS Plan or CEMP will be to provide a clear direction on the requirements 


of the construction contractor and all subcontractors in their activities: each requirement is measurable and 


enforceable; hence any non-compliance can be identified and addressed swiftly. 


The objectives of the Project EHS Plan or CEMP are defined as follows: 


■ Prescribe an overall management structure with clearly defined accountabilities and responsibilities; 


■ Ensure an environmental management structure responsible for implementing the relevant measures within 


the Framework CEMP;  


■ Ensure adequate and relevant environmental induction training for all contractors and subcontractors 


(including construction workers); 


■ Incorporate Emergency Planning into the management system;  


■ Stipulate a programme of deliverables, meetings, audits, communication protocols and reporting 


requirements to monitor and manage the construction works; 
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■ Define objectives and targets for environmental and social management on the construction activities 


(these objectives and targets will be captured in the detailed Environmental Control Plans of the full Project 


EHS Plan or CEMP); 


■ Implement Mitigation Measures and Monitoring Programmes; 


■ Prescribe a mechanism for recording and reporting environmental and social concerns, improvement, 


complaints or incidents; 


■ Define the communications protocols for liaison with local communities and regulatory authorities on 


environmental and social matters;  


■ Ensure compliance with all regulatory requirements of the GER 2006, Saudi Aramco Standards and with 


IFC operational standards and Guidelines, where relevant; and 


■ Stipulate a mechanism for periodical review for the Project EHS Plan or CEMP.  


17.2 International Standards for Organisation: ISO 14001 Model 


One of the most widely used environmental management systems, developed by the International Standards 


Organization (ISO), is the ISO14001 standard for environmental management of activities. The standard 


provides a logical framework within which to prepare and develop the Project Environmental Health and Safety 


Plan and subsequent formal EMS (if applicable). The structure of a typical EMS certified to ISO 14001 is shown 


in Figure 17-1. 


 


Figure 17-1 ISO 14001 Structure 
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17.3 CEMP Implementation 


17.3.1 Resources, Roles, Responsibility 


Environmental governance will be clearly set out and maintained as a stand-alone document by the 


Construction Project Director for the duration of the Project. This structure will be agreed prior to and during the 


construction phases. Although individual sub-contractors may have adequate controls in place when reviewed 


independently, the Construction Project Director is the lead contractor for EHS in the proposed scheme and 


has the authority to update, replace or approve them as appropriate to ensure its responsibilities are met.  


These relationships will be set out in an organisational chart which will be supported by a more detailed 


description of the roles and responsibilities of the organisations such as Construction Project Director, Site 


Manager, Site EHS Manager, Subcontractors Site EHS representatives etc. All construction teams with a 


significant project involvement should be consulted as part of the development process. 


Clear roles and responsibilities for internal staff will also be specified for the construction phase which will 


include responsibility for both environmental as well as health and safety issues. The definition of roles and 


responsibilities is an important part of environmental governance and allows for discreet management of tasks 


and involvement throughout the Project team. 


It is everyone’s responsibility to ensure that the Project EHS Plan or CEMP policies and applicable Client’s 


procedures are adhered to.   


17.3.2 Training and Induction Procedure 


Competence, training and awareness are critical to the effective implementation of the Project EHS Plan or 


CEMP, and therefore all site personnel and visitors must attend an EHS induction course which includes 


environmental awareness in order to gain an understanding of the environmental aspects and associated 


environmental mitigation measures related to the construction phase.  


An Induction and Training Procedure will be developed to cover aspects of training involving those personnel 


and activities likely to have a significant effect on the environment, including: Induction Training for New Site 


Personnel including General Site Induction, Supervisors Site EHS Training, Visitor Induction and Toolbox 


Talks. 


In addition, the Project EHS Plan or CEMP will be updated in order to include Specialist Training for individuals 


with specific roles and responsibilities, including but not limited to: Chemical and fuel handling, Hot Work, 


Handling or organic solvents, Handling of toxic materials etc. 
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17.3.3 Environmental Incident Procedure  


A site specific emergency procedure for all foreseeable eventualities that pose significant risks to site 


personnel, local communities and the environment will be developed and will need to be implemented and 


adequately communicated to all involved parties during the construction phase of the Project. These 


emergency plans will be supported by planned simulated training exercises in order to test their robustness and 


practicability. 


17.3.4 CEMP Compliance 


The Project EHS Plan or CEMP will set out how the compliance of construction activities will be periodically 


inspected and audited through: 


■ Routine inspections: 


 Areas Supervisor’s Weekly Inspections; 


 Site Managers Weekly EHS Tour; 


 Site EHS Managers Inspections; and 


 Routine daily Surveillance Inspections. 


■ EHS Audits: 


 Subcontractor Audits, undertaken within the first month of the arrival of the subcontractor, then 


subsequently on a 6 monthly basis; 


 EHS Road map Self-Assessment; 


 EHS Road map Verification Assessments; and 


■ Internal Site Audits. 


 Client and Third Party Audit 


17.3.5 Non-conformances Management Procedure  


Any deviations from the Project EHS Plan or CEMP identified by site personnel or other parties through formal 


site inspections, audits, visual observations or other mechanisms, would need to be documented and 


associated corrective action and preventative action implemented by competent individuals in order to mitigate 


the environmental impacts and to prevent re-occurrence. 
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17.3.6 Complaints Management Procedure 


A Complaint Procedure will be established in order to effectively address all complaints received by the Project 


management team and construction contractor; outlining roles and responsibilities, and timeframes for 


investigation and resolution of complaints. 


17.3.7 Environmental Review Procedure 


A review of any Project EHS Plan or CEMP will be required in order to ensure that all requirements of this 


Framework CEMP are included and to ensure continual improvement, suitability and effectiveness of the 


overall management system. 


17.3.8 Environmental Control Plans 


Specific Environmental Control Plans (ECP) detailing mitigation measures which must be implemented during 


the construction phase of a project in order to minimise potential environmental and social impacts. This will 


include as minimum all mitigation measures identified within the ESIA.  


Typically the structure of an ECP will be as follows: 


1. Environmental Impacts; 


2. Responsibilities; 


3. IFC Guidelines; 


4. Standards; and 


5. Environmental or Social Issue(s): 


a. Objective; 


b. Target; 


c. Responsibilities; 


d. Mitigation measures; 


e. Monitoring Activities; 


f. Reporting; and 


g. Records Management. 
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17.4 Environmental Aspects and Mitigation Measures 


An assessment of construction activities will be conducted to determine the significant environmental aspects 


and resulting impacts, taking into consideration normal, abnormal and emergency operation, together with the 


location of the sensitive receptors identified.  


The environmental aspects will be determined and ranked based on an approved methodology, which will be 


consistent with the ISO 14001:2004 Standard for Environmental Management Systems and detailed within the 


Project EHS Plan or CEMP. 


Each contractor and sub-contractor will be required to undertake their own review of the Environmental Aspect 


Register, which includes the potential environmental impacts of the Project during the construction phase. This 


sets out the construction activities where mitigation measures will be implemented. They will also be required to 


use the same approach provided in the methodology detailed within the Project EHS Plan or CEMP to 


determine the significance of any new aspects and impacts resulting from a new construction activity if the 


methodology differs significantly from what has been assumed in advance of the appointment of the 


construction contractor. This will therefore identify any additional environmental aspects and impacts which 


would need to require additional mitigation measures. 


The ESIA has identified the following aspects that require control during the construction phase: 


■ Air Quality; 


■ Noise and Vibration; 


■ Solid Waste Management; 


■ Soils, Geology and Contamination; 


■ Water Resources and Wastewater; 


■ Terrestrial Ecology Management; 


■ Social Aspects (including construction workers welfare and local communities); 


■ Cultural and Archaeology; 


■ Landscape and Visual; and  


■ Traffic and Transportation. 
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17.4.1 Air Quality Management 


17.4.1.1 Mitigation Measures by construction activities 


Stockpiling of friable materials          


■ Minimise stock pile heights (circa. 3m); 


■ Pile surfaces will be as smooth as possible to reduce wind erosion. An irregular pile surface will create 


turbulence that aggravates dust; 


■ When reclaiming from stockpiles, loaders will work on the lee side (sheltered side) of the pile where its 


activity is sheltered from the wind; 


■ Stockpiled materials shall be covered with tarpaulin type materials to prevent wind blowing off dust from 


these areas;  and 


■ Good housekeeping to make sure that unnecessary stockpiled waste material does not accumulate and 


become airborne pollution. 


Vehicle movement           


■ Vehicles and vessels carrying loose aggregate should be covered at all times; 


■ Vehicles should not be overloaded while transporting sand, as this may lead to spillage and littering of 


roads; 


■ Keep vehicles equipment as free from dust as possible; 


■ Make sure tailgates of trucks are secured properly to prevent spillage of aggregate and clean up spillages 


immediately; 


■ Temporary site roads and any unpaved areas will be watered to avoid excessive dust. The frequency of 


watering will be determined by weather conditions (wind, humidity, temperature) and the erodibility of the 


soil; 


■ Existing roads to be utilized to the maximum extent; 


■ The contractors will ensure that adequate supply and storage of water is available on site for dust 


suppression; 


■ Speed of vehicles will be restricted to 15 km/h along the temporary site roads and any unpaved areas of 


the site to avoid creating excessive dust; 


■ Fencing of construction area to prevent external vehicle movement on site; 


■ Any machinery which is intermittent in use will be shut off during periods of non-use, or if not practical to be 


throttled back to a minimum; 
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■ Washing of vehicle tyres to prevent dust emissions during movement outside the Project site; and 


■ Provision of covers on vehicles transporting soil or other loose materials. 


Unpaved Roads            


■ New direct access roads would be constructed providing clearly designated haul routes; 


■ Existing tracks would either be compacted and/or water sprayed; 


■ Designated working corridors would assist in controlling the routes for vehicle access across the site and 


reducing airborne dust; 


■ Regular non-potable water spraying (dust suppression) of the haul roads with water sprinklers; 


■ Regular inspection and, if necessary, cleaning of surrounding roads to check for dust deposits (and 


removal if necessary); 


■ Keep speed limit to 15km/hr on site, with signs erected to this effect; and 


■ Paving of roads will stop dust emissions from these surfaces, which has already been undertaken for the 


site access road. 


Materials handling           


■ Operators must exercise caution to maintain minimum height for dropping of aggregate materials; 


■ Loader operators should be trained to avoid overfilling their bucket and spilling aggregate on the carry over 


to the trucks; and 


■ Operators must be trained to observe potential problem conditions. For example, the loader takes a cut 


from a pile just to see how dusty it is. If it looks like a problem, wet the pile down. 


Grading             


■ Grading of material is potentially a source of dust. It is envisaged that such operations will not generally be 


undertaken during periods of high wind and will be subject to stringent application of dust suppression 


sprays. 


Cement batching            


■ On-site cement and concrete batching, where required, will be undertaken in suitable areas, with wind 


shielding to avoid wind-blown dry cement. 


Exposed areas            


■ Plant naturally occurring (endemic), desert adapted trees and shrubs around the perimeter of the site to act 


as a wind and dust screen; 
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■ Do not remove any existing site vegetation unless absolutely necessary; and 


■ Cover exposed dust generating areas with shade cloth materials until needed. 


Climatic conditions           


■ During extremely windy conditions, activities should be temporarily ceased to prevent excessive dust 


generation. 


Excavation            


■ Spraying of water on the ground before excavation to moist the area and prevent dust emissions; and 


■ Loading of materials into the trucks by excavators to be carried out from minimum height to prevent dust 


generation. 


Piling             


■ Spraying of water on the ground before piling to moist the area and prevent dust emissions. 


Sand blasting            


■ Barriers or protective screens to be installed around any sand blasting areas to avoid the dispersion of 


fugitive dust; and 


■ Sand blasting of materials, if required, to be conducted in offsite locations prior to shipment to site based on 


the feasibility. 


17.4.1.2 Construction Vehicles and Plant Air Emissions 


Exhaust Emissions from Vehicle and Machinery  


■ Heavy machinery will be serviced prior to commencement of construction. Any emission filters or catalytic 


converters (in the case of petrol engines) will be tested for compliance with supplier’s specifications. In the 


case of non-compliance, they will be replaced; 


■ Motor vehicles and plant equipment are to be fitted with appropriate exhaust equipment to minimise 


emissions; 


■ The contractor shall inspect the machinery, vehicles and vessels every morning for defects (indicator lights, 


oil leaks) and excessive emissions; 


■ All vehicles and machinery including diesel power generators will be frequently maintained and serviced to 


manufacturer specifications with at least a major service every 6 months; 


■ Clean fuel, i.e. low sulphur diesel will be used; 


■ Black smoke will not be allowed from construction equipment; 
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■ Idling of vehicles will be avoided at site. Vehicles will be switched off when not in use; 


■ All complaints pertaining to the construction vehicles and plant machinery will be recorded as well as 


immediate actions taken to rectify the situation;  


■ Unnecessary journeys will be avoided; 


■ The combustion of any waste materials including waste oils on site will not permitted under any 


circumstances; 


■ When possible the use of mains powered electrical equipment should be used in preference to using 


generators to provide power; and 


■ Ensure limited escape of gases during maintenance works. 


Gaseous Substances 


■ Gaseous Hazardous Substances          


 These substances must be appropriately stored with the necessary warning signage, in accordance with 


the MSDS; 


 Personnel using such substances must be trained in the safe handling of such substances; and 


 Personnel must be provided with the necessary safety equipment to protect against any possible 


harmful emissions. 


17.4.2 Noise & Vibration Management 


General 


■ It is recommended that regular noise monitoring is undertaken within close proximity of noise sensitive 


locations, especially if future works include activities which are known to cause significant levels of noise; 


■ In order to control the duration of noise and vibration from the construction activities, no noise from the 


works will be audible at the site boundary outside the hours of: 


 Saturday to Wednesday 08:00 - 18:00 


 Thursday 08:00 - 13:00; Or  


 No working on Friday or Public Holidays. 


■ If noise exceeds the required standards the use of acoustic screens or noise attenuation measures will be 


implemented (refer to standards below); 


■ Stationery machinery such as generators must be kept in enclosed structures for noise control during the 


night; 
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■ Items of plant on site operating intermittently will be shut down in the intervening periods between uses; 


■ Electrically powered plant should be preferred, where practicable, to mechanically powered alternatives.  


All mechanically powered plant should also be fitted with suitable silencers; 


■ Proper PPE to be provided to all personnel working in high noise areas; 


■ Appropriate breaks to be provided to personnel working in high noise areas; 


■ High noise sign boards to be placed in high noise areas such as piling, excavation, cutting, grinding, etc. 


Backfilling 


■ Backfilling activities will be restricted to day time hours. 


Excavation and material handling 


■ Loading of materials into the trucks by excavators to be carried out from a minimum height to prevent high 


noise; and 


■ Excavations to be restricted to day time hours. 


Piling  


■ Piling activities to be conducted during the day time; 


■ Use of vibratory hammer rather than impact hammer to reduce noise levels; 


■ High frequency vibrator hammer to be used rather than low frequency based on the type of piling; and 


■ Moveable acoustic sound barrier for the hammer and piling equipment to be provided near to receptors 


such as accommodation and other facilities. 


Cutting, bending and welding 


■ Cutting of steel rods and other building materials to be conducted in separate areas; and 


■ Machinery used for cutting to be adequate to ensure low noise generation. 


Sand blasting  


■ Sand blasting, if required will be conducted during day time and in closed environment with temporary 


noise barriers. 


Vehicle movement  


■ Speed restriction of 15 kmph to be enforced on internal roads to minimise noise from vehicle movement; 


■ Vehicle movement and delivery of materials will be avoided at night time (6pm to 6am) to ensure minimum 


disturbances to the nearby receptors;  







 


 


 


   


 233 | 293  


   


■ Vehicle deliveries will be organised in order to avoid pile of delivery trucks leading to high noise levels; and 


■ Deliveries will be routed so as to minimise disturbance to nearby communities.  Delivery vehicles will be 


prohibited from waiting within or near the site with their engines running. The movement of heavy vehicles 


during the night will be avoided wherever practical.  


Construction equipment 


■ Noise from vehicles, machinery and equipment used on site will not exceed the manufacturer’s 


specifications, based on the installation of adequate noise reduction systems; 


■ Equipment and machinery will be regularly serviced to ensure that they are kept in good condition, with 


attention given to muffler maintenance and noise reduction systems; 


■ Noisy equipment and machinery will be replaced with less noisy alternatives or provide equipment that is 


specifically designed with noise inhibitors, such as generators and compressors with silencers and muffled 


jackhammers; 


■ Acoustic covers and barriers must be used on all machine engines that generate excessive noise levels; 


■ Any machinery will be shut off during periods of non-use or, if not practical to do so, will be throttled back to 


a minimum; and 


■ Where possible, ensure that operation times of noisy equipment, machinery and activities are carried out 


during daytime hours. 


17.4.3 Waste Management 


The aim of the proposed mitigation measures during the construction phase is to ensure adherence to the 


waste management hierarchy of the ‘3 Rs’: “Reduce – Reuse – Recycle”, and to present procedures for the 


correct segregation and disposal of the waste streams. Waste streams will be collected by locally registered 


waste contractors and transferred to appropriately licensed waste facilities for recycling or disposal. A chain of 


custody relating to the waste will be implemented with the aim of ensuring the waste is handled and disposed of 


correctly by suitable qualified contractors. 


17.4.3.1 Non Hazardous Solid Waste Management 


Waste Storage            


■ Damage to materials from incorrect storage will be avoided; 


■ Loss, theft, or vandalism will be avoided through secure storage and on-site security; 


■ Effective segregation of waste streams will be undertaken to facilitate onsite reuse and offsite recycling 


where possible; 
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■ Construction workers will be informed and trained with regards to waste minimisation throughout toolbox 


talks; 


■ Dedicated containers for segregated waste streams for reuse/recycling/disposal will be located under cover 


on an impermeable hardstanding surface and will be located at strategic locations in the onsite compound; 


■ These containers will be stored in a covered and enclosed area when practicable to provide protection from 


the elements and scavengers; 


■ Dedicated skips for any residual construction waste that requires off-site disposal will be located under 


cover on an impermeable hardstanding surface in a designated area. Key waste streams will include any 


excavated soil from building foundations and waste chemicals / oils will be located in the on-site 


construction compound; 


■ Waste storage on site will be in designated and appropriately signed area(s). Skips will be clearly labelled 


to specify the waste streams which can be recycled or disposed of;  


■ Waste that is generated during construction will be classified as hazardous or non-hazardous and stored 


appropriately; 


■ Domestic solid waste generated within workers accommodation areas will be stored in specified areas prior 


to removal and disposal by the specifically appointed waste management sub-contractor; 


■ Food waste will be collected and stored within an allocated skip and disposed of by a specifically appointed 


waste management sub-contractor; and 


■ Storage practices will be implemented across the site in order to ensure that any wastage is kept to a 


minimum. 


Waste Minimisation and Waste Recycling         


■ Over ordering will be avoided; 


■ Ordering standard lengths rather than lengths required will be avoided; 


■ Ordering for delivery at an inadequate time (update programme regularly) will be avoided; 


■ Conventional dry recyclable materials (paper, cardboard, plastic etc.) will be either reused on site or 


removed by licensed contractors for recycling;  


■ The following dry recyclable materials will be reused or recycled; Glass, papers and cardboard, metals 


(other than aluminium), aluminium, organic waste and plastic could be recycled; 


■ Containers will be suitably marked and stored in a covered and enclosed area to ensure that the weather 


and/or scavengers  cannot access them;  


■ Recyclable materials will be collected by recycling contractors registered with the PME; 
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■ Excavated material from the construction activities will be reused for backfilling and other activities, 


wherever possible; 


■ Welding rods will be used to the maximum extent prior to disposal only certified welders will be employed 


for welding purposes; 


■ Metal waste from cutting will be reused on site to the maximum extent possible; 


■ Waste metal scrap will be collected in separate bins or skips and disposed to waste metal recyclers; 


■ Leftover concrete after casting will be reused for the construction of temporary works; 


■ Where possible, materials will be ordered in bulk to reduce packaging; 


■ Suppliers will be requested to use minimal packaging or take back packaging such as plastic drums; 


■ Dedicated skips for segregated waste streams for re-use/recycling will be located under cover on an 


impermeable hardstanding surface in the onsite construction compound(s); 


■ Dedicated skips for any residual construction waste that requires off-site disposal will be located under 


cover on an impermeable hardstanding surface. Key waste streams will include any excavated soil from 


building foundations and waste chemicals / oils will be located in the on-site construction compound; 


■ Suppliers will be required to reduce surplus packaging associated with any construction raw materials; 


particularly common packaging materials such as plastics (shrink wrap and bubble wrap), cardboard and 


wooden pallets. This will also involve improved procurement and consultation with selected suppliers 


regarding commitments to waste minimisation, recycling and the emphasis on continual improvements in 


environmental performance; 


■ Concrete/cement will be purchased from local ready mix works, where possible, to allow materials to be 


generated in close proximity to the site, thereby allowing for ‘just-in-time’ resource ordering and minimising 


transport costs associated with haulage of raw and finished or semi-finished products; 


■ Material deliveries will be efficiently planned in order to avoid damage to the materials and the unnecessary 


generation of waste; 


■ Coordination between local contractors and suppliers will be effective in order to avoid the excessive 


purchase of raw materials and to prevent the risk of materials being lost, stolen or damaged; 


■ Handling and storage of delivered materials will be effective in order to prevent loss or damage through 


exposure to the weather, mud and onsite vehicles through: 


 Ensuring well-timed deliveries to the site; 


 Providing on-site security; and  


 Installing temporary site security fencing. 
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■ Conventional wastes (paper, cardboard, plastic etc.) will be either reused by approved firms or removed 


from site by licensed contractors preferably for recycling; 


■ Any construction waste materials will be reused where feasible, for example, timber and other scrap 


material representing commercial value shall be separated and stored in a segregated area prior to reuse 


or recycling (including selling of products to third parties); 


■ Damage during unloading operations will be avoided through careful handling; 


■ Damage to materials from incorrect storage or handling will be avoided; 


■ Temporarily site security fencing  will be installed; and 


■ On-site 24h security will be provided and together with temporary site security fencing. 


Waste Handling and Transport          


■ Damage during unloading operations will be avoided; 


■ Delivery to inappropriate areas of the site will be avoided; 


■ Acceptance of incorrect deliveries, specifications or quantities will be avoided; 


■ PME approved certified waste contractors will be sourced in order to regularly remove the separated waste 


streams; 


■ All relevant consignments of waste (waste manifests) for disposal or recycling will be specify: type, 


destination and name of the carrier. This will indicate whether the waste is to be treated, recycled or 


disposed of to a landfill site and discharge liability from the waste producer by ensuring that disposal 


activities are in accordance with local regulations; 


■ On site waste auditing at each stage of the construction process is required as part of the audit programme 


in order to develop and to allow reporting on waste management targets and to ensure that the Project 


EHS plan or CEMP is being adhered to; 


■ The segregated materials for recycling will be collected on an agreed basis with a local waste recycling 


contractor; 


■ The construction contractor will perform biannual inspection of all waste management facilities for their 


areas of assignment and based on this audit, contracts will be renewed or rejected; 


■ Industrial / domestic waste containers will be checked prior to leaving the Project site to ensure that: 


 The waste containers are clean on the outside, sealed, and not leaking; 


 The required forms for wastes and other documents required for shipment are completed and correct; 


and 


 Waste separation will be undertaken by staff wearing suitable PPE such as gloves and dust masks. 
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Waste Disposal            


■ All non-hazardous waste generated on site, if it is not suitable for reuse either on site or off-site, must be 


disposed of at a landfill site, which is licensed by PME; 


■ A licensed waste management contractor will be appointed for all removal of waste from site and delivery to 


the PME licensed landfill; and 


■ Collection of all non-hazardous construction waste will be undertaken at least daily. 


Staff Training            


■ Training will be provided to educate all construction workers regarding best practice waste management 


practices and recycling initiatives, and to encourage more sustainable working practices. Emphasis will be 


placed on the waste minimisation hierarchy: “Reduce, Reuse, and Recycle”; 


■ All workers will be provided with a comprehensive induction awareness program outlining which wastes 


must be segregated in adequately labelled containers; 


■ Specific PPE and training will be provided; and  


■ PPE must be worn by employees at all times. 


17.4.3.2 Hazardous Waste Management 


Identification 


■ All identified contamination areas, generated by historical or existing incidents and hazardous waste (e.g. 


chemical/fuel drums) will need to be appropriately stored, removed and diverted to a licensed hazardous 


waste landfill site prior the development of the area. 


Storage             


■ The construction contractor will nominate EHS representatives to manage hazardous wastes on site. These 


individuals will be responsible for ensuring the correct placing, construction, maintenance and 


housekeeping of the hazardous waste storage areas; 


■ Accurate record keeping of hazardous waste types and amounts will be undertaken. This will take place on 


a monthly basis or as new hazardous waste stream is produced. The following information shall be kept up 


to date for each hazardous waste stream: 


 Name and description of the hazardous waste stream; 


 Classification (e.g. code, class or division) of the hazardous waste stream; 


 Quantity of the hazardous waste stream produced per month; 


 Characteristic(s) of the hazardous waste stream(e.g. flammability, toxicity); 
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 Hazardous Waste Responsibility Details; and 


 Inventory of all hazardous wastes on site, which should be updated daily. This should be available for 


Emergency crews in case of an event. 


■ Any waste fuels, oils and chemicals will be stored separately in a bunded compound situated on an 


impermeable surface in order to prevent any potential spillage and contamination issues prior to collection 


for appropriate disposal; 


■ Storage areas will be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the hazardous waste streams  materials stored therein; 


■ Hazardous wastes will be stored in a container which has sufficient strength and structural integrity to 


ensure that it is unlikely to burst or leak in its ordinary use; 


■ Any unused materials, spent containers, contaminated clothing, rags and tools will be returned to a central 


compound, where practicable, for appropriate disposal; 


■ For liquid hazardous waste streams, the waste container will be situated within a secondary containment 


system which will satisfy the following requirements: 


 It must have a capacity of not less than 110% of the container’s storage capacity or, if there is more 


than one container within the system, of not less than 110% of the largest container’s capacity or 25% of 


their aggregate capacity, whichever is the greater; 


 It must be positioned, or other steps must be taken, so as to minimise any risk of damage by impact so 


far as is reasonably practicable; 


 Its base and walls must be impermeable to water and oil; 


 Its base and walls must not be penetrated by any valve, pipe or other opening which is used for draining 


of the system; and 


 If any fill pipe, or draw off pipe, penetrates its base or any of its walls, the junction of the pipe with the 


base or walls must be adequately sealed to prevent hazardous wastes escaping from the system. 


■ Each individual drum, package or container will be clearly labelled. Internationally recognised warning 


signage shall be used to indicate the hazards of the individual hazardous waste materials; 


■ Where any drum is used for storage in conjunction with a drip tray as the secondary containment system, it 


is sufficient if the tray has a capacity of not less than 25% of:  


 The drum’s storage capacity; or 


 If there is more than one drum used at the same time with the tray, the aggregate storage capacity of 


the drums. 
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■ Incompatible hazardous wastes will be segregated and stored separately. For example, flammable liquids 


and other organics must be segregated from acidic and caustic materials; 


■ Where there is risk of a spill of hazardous wastes, a spill control, prevention, and countermeasure plan will 


be established as a specific component of the Site Emergency Preparedness Plan; 


■ Storage areas will be constructed such that any spillage or loss of containment of a particular hazardous 


waste type cannot spread to other material types. This is particularly important where flammable materials 


are involved; 


■ Covered plastics containers will be provided in the first aid area (for waste syringes, suturing kits and 


needles) and also clearly identified bagging for infectious or contaminated items; 


■ Containers holding hazardous wastes will be clean, in good condition, not leaking, and compatible with the 


waste being stored within; 


■ Regular inspection and maintenance of storage areas including drums, vessels, pavements and bunds will 


take place; 


■ The stated maximum capacity of waste storage areas will not be exceeded;  


■ There will be vehicular and pedestrian access at all times to the whole of the waste storage area such that 


the transfer of containers is not reliant on the removal of impediments which may be blocking access, other 


than drums in the same row; and 


■ Washout from concrete mixing plant or from cleaning ready-mix concrete vehicles is highly alkaline. This 


will be re-used on site where possible or stored appropriately and removed by a licensed contractor to a 


PME approved facility. 


Handling            


■ Staff members will be assigned to manage hazardous wastes on site, to make sure that hazardous wastes 


are handled in the correct manner in order to reduce the risk of accidents; 


■ Prior to commencing work involving handling waste materials, all personnel will be familiar with the relevant 


hazardous properties and instructed on the relevant emergency plan;  


■ Personnel will wear appropriate PPE according to the type of hazardous waste they are working with; 


■ The use of drip trays for liquid hazardous waste will be  compulsory in order to contain any spills;  


■ Any spillage of fuel or oils waste into the marine environment will be efficiently contained with oil booms 


and pumps will be readily available to pump out any spillages; and 


■ Emergency procedures will be put in place in case of spills. 
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Transportation            


■ Contractors responsible for transporting hazardous wastes from the site will be suitably qualified and 


possess a license from the PME to perform such work; 


■ The vehicles will be in a good condition and will be suitable for the material being conveyed; 


■ A transportation document will be created in order to establish a chain-of-custody, using multiple signed 


copies to demonstrate that the hazardous waste stream has been transported and received by the disposal 


facility in the correct manner (such as intact, non-leaking labelled containers, licensed transporter, correct 


handling); 


■ Employees involved in the transportation of hazardous waste will be trained regarding proper transport 


procedures and emergency procedures; 


■ Hazardous wastes will be labelled, and  external signs on transport vehicles will be appended; 


■ Competent individual(s) will be available for emergency response on call 24 hours/day; 


■ Hazardous wastes will be transported outside of peak traffic hours; 


■ A material safety data sheet shall be filled in for each item of hazardous waste. These forms will be kept on 


record for at least 5 years following completion of the construction phase; and 


■ Any spillages during transport will be removed and disposed of in a manner decided by the PME and the 


Civil Defence. 


17.4.4 Contamination Management 


Hazardous Materials Management 


Sourcing of Hazardous Materials 


■ The procurement manager will look at substitution of any hazardous substances with safer alternatives and 


limit the quantities of hazardous substances during the construction process to reduce the risk of spillages. 


Storage 


■ The construction contractor and nominated staff members will have responsibility to ensure the correct 


management of hazardous materials on site. These individuals will be responsible for ensuring the correct 


placing, construction, maintenance and housekeeping of the hazardous materials storage areas, in addition 


to provide toolbox talks and training on the control of substances and informing relevant employees of all 


control measures, health and safety issues and location of spill response equipment on-site; 


■ The storage area will be designed as to prevent damage to containers by any means, the unauthorized use 


of material and contain any spillage from hazardous materials (e.g.: by the use of an impermeable surface 


and walls). 
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■ Types, nature, characteristic of the hazardous materials will be recorded on site, and available to all 


personnel; 


■ The unauthorised use of hazardous materials will be prevented by requiring a responsible person to sign 


materials in and out of a compound;  


■ Where practicable, substances during the construction process will be retained in a central controlled 


storage compound  in accordance with World Bank guidance and appropriate risk assessment based on 


the material safety data sheet provided by the supplier; 


■ Storage areas will be clearly marked and signed with regard to the quantity and hazardous characteristics 


of the materials stored within; 


■ The storage areas will be designed in order to prevent damage to containers by any means and the 


unauthorized use of material. 


■ Hazardous materials will be stored in a container which is sufficient strength and structural integrity to 


ensure that it is unlikely to burst or leak in its ordinary use; 


■ The container will be situated within a secondary containment system; 


■ Any valve, filter, sight gauge, vent pipe or other equipment ancillary to the container (other than a fill pipe or 


draw off pipe or, if the oil has a flashpoint of less than 32oC a pump)  will be situated within the secondary 


containment system; 


■ Where a fill pipe is not within the secondary containment system, a drip tray will be used to catch any spills 


when the container is being filled; 


■ Each individual drum, package or container will be clearly labelled. Internationally recognised warning 


signage shall be used to indicate the hazards of the individual hazard materials; 


■ Where any drum is used for storage in conjunction with a drip tray as the secondary containment system, 


the drop tray will have a capacity of not less than 25% of: 


 The drum’s storage capacity; or 


 If there is more than one drum used at the same time with the tray, the aggregate storage capacity of 


the drums; 


■ Incompatible, hazardous materials will be segregated and stored separately. For example, flammable 


liquids and other organics must be segregated from acidic and caustic materials; 


■ Where there is risk of a spill of hazardous materials, responsible parties will prepare a spill control, 


prevention, and countermeasure plan as a specific component of the Site Emergency Plan; 


■ Storage areas will be constructed such that any spillage or loss of containment of a particular hazardous 


material type cannot spread to other material types. This is particularly important where flammable 


materials are involved; 
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■ The storage area will prevent damage to containers by any means; 


■ Covered plastics containers will be provided in the first aid area (for syringes, suturing kits and needles) 


and also clearly identified bagging for infectious or contaminated items; 


■ Containers will be stored in such a manner that leaks and spillages cannot escape over bunds or the edge 


of the sealed drainage areas;  


■ Regular inspection and maintenance of storage areas including drums, vessels, pavements and bunds will 


be undertaken; 


■ The stated maximum capacity of storage areas will not be exceeded; 


■ The use of hazardous substances during the construction process will be reviewed and when feasible 


decreased  in order to reduce the risk of spillages; 


■ There will be vehicular and pedestrian access at all times to the whole of the storage area such that the 


transfer of containers is not reliant on the removal of impediments which may be blocking access, other 


than drums in the same row; and 


■ Washout from concrete mixing plant or from cleaning ready-mix concrete vehicles is highly alkaline. This 


will not be allowed to enter the marine environment and will be re-used on site where possible or stored 


appropriately and removed by a licensed contractor to a PME approved facility. 


Handling 


■ All identified contamination areas will need to be appropriately removed and diverted to a licensed 


hazardous waste landfill site prior to the development of the area; 


■ Work methods will be updated if the production or release of potentially contaminative materials occur; 


■ All vehicle/plant re-fuelling will be closely supervised and appropriate spill trays utilised where appropriate; 


■ Competent staff member(s) will be assigned to manage hazardous materials on site, in order to ensure that 


that hazardous materials are handled in the correct manner to reduce potential accidents; 


■ Prior to commencing work involving handling materials, all personnel will be familiar with the relevant 


hazardous properties and instructed on what to do in case of an emergency and location of spill response 


equipment on-site; 


■ Personnel must wear appropriate PPE according to the type of hazardous materials they are working with; 


■ Machinery will be situated on sealed surfaces to prevent contamination of soil and groundwater below with 


oils, chemicals or fuels; 


■ Use of drip trays will be compulsory to contain spills;  


■ Vehicle and plant refuelling will be closely supervised and spill trays utilised;  
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■ Refuelling areas and hazardous materials usage areas must be set back at least 50m from any water 


drainage system; 


■ All vehicle/plant re-fuelling will be closely supervised; 


■ The use of  potentially hazardous material will be away from high risk areas; 


■ Enclosing the process or handling system as far as reasonably practicable; and 


■ Emergency procedures will be put in place in case of spills. 


Fixed tanks 


■ Any fixed tank used for storing oil shall satisfy the following requirements: 


■ Any sight gauge will be properly supported and fitted with a valve which must be closed automatically when 


not in use; 


■ Any fill pipe, draw off pipe or overflow pipe will be positioned, or other steps must be taken, so as to 


minimise any risk of damage by impact so far as is reasonably practicable; 


■ Fixed tanks will be adequately protected from physical damage; 


■ Fixed tanks will have adequate facilities for detecting any leaks; 


■ If fitted with a leakage detection device which is used continuously to monitor for leaks, the detection device 


will be maintained in working order and tested at appropriate intervals to ensure that it works properly;  


■ If not fitted with such a device, Fixed tank must be tested for leaks before it is first used and further tests for 


leaks must be performed, in the case of pipes which have mechanical joints, at least once in every 5 years 


and, in other cases, at least once in every 10 years;  


■ Fixed tanks will be adequately protected against corrosion; 


■ Fixed tanks will be fitted with an automatic overfill prevention device if the filling operation is controlled from 


a place where it is not reasonable practicable to observe the tank and any vent pipe; 


■ Where Hazmat is delivered through a flexible pipe which is permanently attached to the container; 


 The pipe must be fitted with a tap of valve at the delivery end which closes automatically when not in 


use; 


 The tap or valve must not be capable of being fixed in the open position unless the pipe is fitted with an 


automatic shut off device; 


 The pipe must be enclosed in a secure cabinet which is locked shut when not in use and is equipped 


with a drip tray or the pipe must have a lockable valve where it leaves the container which is locked shut 


when not in use; and 


 Be kept within the secondary containment system when not in use. 
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Any pump will be:  


■ Fitted with a non-return valve in its feed line; 


■ Positioned, or other steps must be taken, so as to minimise any risk of damage by impact so far as is 


reasonable practicable; and 


■ Protected from unauthorised use. 


Mobile Bowsers 


■ Any mobile bowser used for storage must satisfy the following requirements: 


■ Any tap or valve permanently fixed to the unit through which oil can be discharged to the open will be fitted 


with a lock and locked shut when not in use; 


■ Where oil is delivered through a flexible pipe which is permanently attached to the unit:  


 The pipe must be fitted with a manually operated pump or with a valve at the delivery end which closes 


automatically when not in use; 


 The pump or valve will be provided with a lock and locked shut when not in use; and 


 The pipe must be fitted with a lockable valve at the end where it leaves the container and must be 


locked shut when not in use. 


Transportation 


■ Contractors responsible for transporting hazardous materials to the site will be suitably qualified and 


possess a license from the PME to perform such work; 


■ The vehicle will be in a good condition and will be suitable for the material being conveyed. Compartments 


must also be cleaned prior to being filled; 


■ A transportation document will be created to establish a chain-of-custody using multiple signed copies in 


order to demonstrate that hazardous materials have been transported and received by the disposal facility 


in the correct manner (such as intact, non-leaking labelled containers, licensed transporter, correct 


handling); 


■ The volume, nature, integrity and protection of packaging and containers used for transport will be 


appropriate for the type and quantity of hazardous material and modes of transport involved; 


■ Employees involved in the transportation of hazardous materials will be trained regarding proper transport 


procedures and emergency procedures; 


■ All hazardous materials to be transported will be labelled and external signs on transport vehicles will be 


appended; 


■ Competent individual(s) will be available for emergency response on call 24 hours/day; 
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■ The transportation  of hazardous materials outside of peak traffic hours will be forbidden; and 


■ Any spillages during transport will be removed and disposed of in a manner decided by the PME and the 


Civil Defence. 


Emergency Preparedness and Response 


 Procedures for the handling of hazardous materials will be established ij order to ensure quick and efficient 


responses to accidents that may result in injury or environmental damage;  


 An detailed Emergency Preparedness and Response Plan supporting will be developed as soon as possible 


to cover: 


 Informing the public and emergency response agencies; 


 Documenting first aid and emergency medical treatment; 


 Taking emergency response actions;  


 Reviewing and updating the emergency response plan to reflect changes and ensuring that the 


employees are informed of such changes; 


 Emergency Equipment: The plan should include procedures for using, inspecting, testing, and 


maintaining emergency response equipment; and 


 Training: Employees should be trained in any relevant procedures. 


 Where there is risk of a spill of uncontrolled hazardous materials, the construction contractor will prepare a 


spill control, prevention, and countermeasure plan as a specific component of their Emergency Prepared-


ness and Response Plan. The plan will be tailored to the hazards associated with the Project, and includes: 


 Training of operators on release prevention, including drills specific to hazardous materials as part of 


emergency preparedness response training; 


 Implementation of inspection programs to maintain the mechanical integrity and operability of pressure 


vessels, tanks, piping systems, relief and vent valve systems, containment infrastructure, emergency 


shutdown systems, controls and pumps, and associated process equipment; 


 Preparation of written Standard Operating Procedures (SOPs) for filling containers or equipment as well 


as for transfer operations by personnel trained in the safe transfer and filling of the hazardous material, 


and in spill prevention and response; 


 SOPs for the management of secondary containment structures, specifically the removal of any 


accumulated fluid, to ensure that the system remains structurally intact; 


 Identification of locations of hazardous materials and associated activities on an emergency plan site 


map;  
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 Documentation of availability of specific personal protective equipment (PPE) and training needed to 


respond to an emergency; 


 Documentation of availability of spill response equipment sufficient to handle at least initial stages of a 


spill and a list of external resources for equipment and personnel, if necessary, to supplement internal 


resources; and 


 Description of response activities in the event of a spill, release, or other chemical emergency including:  


 Internal and external notification procedures; 


 Specific responsibilities of individuals or groups; 


 Decision process for assessing severity of the release, and determining appropriate actions; 


 Facility evacuation routes; and 


 Post-event activities such as clean-up and disposal, incident investigation, employee re-entry, and 


restoration of spill response equipment. 


Contaminated Soil Handling 


 Contaminated soil will be stored separately on hard standing area to prevent soil and groundwater 


/seawater contamination; and 


 Contaminated soil will not be stored along with uncontaminated material and will be bunded and covered to 


prevent any run off. 


Construction Equipment 


 Vehicles and equipment will be regularly inspected and maintained to confirm they are not leaking or drip-


ping; 


 All stationary diesel and petrol operated construction equipment will have impervious drip trays placed be-


neath them during operation; 


 Operators will also be instructed to notify their supervisors if there are any problems with their vehicles and 


equipment; 


 Refuelling of construction equipment will only be carried out in designated areas not at machinery work loca-


tions, in order to avoid potential spills of fuel to the ground; 


 Refuelling areas will be sealed to contain any spills or leaks that may occur and will be communicated to all 


site personnel by signs and notice boards; and 


 Washing of vehicles to be undertaken in specific locations and wastewaters to be routed to separate holding 


tanks. 
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Fuel and Chemical Handling and Storage 


 Fuels and chemicals must be stored on non-permeable surfaces with sufficient bund wall with a 110% ca-


pacity of the fuel tank or chemical; 


 Diesel dispensing tanker to be used for refuelling construction equipment to the maximum extent possible; 


 Fuel tanks and chemical storage area to be provided with covered roof; 


 Reduce the quantities of hazardous materials (fuel) stored on site to minimum practical levels. Infrequently 


used chemicals will be ordered just before they are needed; 


 Different types of chemicals will be stored separately according to their Material Safety Data Sheets 


(MSDS), in order to avoid adverse chemical reactions;  


 Hazardous materials will be handled only by operators trained in spill response procedures; and 


 All vehicle/plant re-fuelling will be closely supervised. 


Piling 


 Piling accompanied with hazardous drilling fluids will not be used; and 


 Soil contaminated during piling activities to be removed and disposed of as hazardous waste through con-


tractors authorised by the PME. 


Sand Blasting 


 Sand blasting areas will be concreted or provided with non-permeable membrane. 


Painting areas 


 Paint drums will be stored on non-permeable membrane / concrete flooring to prevent seepage into soil in 


case of accidental spillage; and 


 Painting area will be concreted to ensure no contamination of soil in the area. 


Concrete Batching 


 Concrete agitator bowls and chutes must not be washed out to any stormwater system or roadways;  


 All process waste water will be drained to a collection pit for recycling or disposed; 


 Wastewater stored within the recycling system will be used at the earliest possible opportunity; and 


 No discharges of used process water will be allowed to the stormwater drainage system or the marine envi-


ronment. 
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General 


 Water will not be extracted from any borehole installations for construction purposes; 


 Domestic wastewater tanks will be regularly checked for leakages and emptied at periodic intervals; 


 Maintenance workshops for construction equipment will to be concreted and placed with spill control sys-


tems; 


 There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce; and 


Work methods will be updated in order to prevent the production or release of potentially contaminative 


materials. 


17.4.5 Water Resources and Waste Water Management 


Storm Water Run-Off and Erosion from the Construction Site 


To protect the environment from flooding during heavy downpours, a localised run-off management system will 


be employed by the Contractor. This will include temporary surface water run-off facilities, which in addition to 


containing contaminants will provide on-site attenuation for surface water flows, thereby reducing the flood risk.  


Best practice recommendations for the prevention of impacts associated with storm water runoff during the 


construction phase include the following controls: 


■ Areas where erosion may occur will be identified in order to ensure that they are appropriately protected by 


installing the necessary temporary and/or permanent drainage works as soon as possible; 


■ Any erosion channels which develop during the construction period will be suitably backfilled, compacted 


and restored to a proper condition; 


■ Where excavation takes place, the affected area will be properly stabilised to minimise erosion risk; 


■ Appropriate storm water management measures will be established in order to ensure that contaminants 


are not mobilised into the wider environment; 


■ Stormwater control measures to control sediment will include: 


 Use of silt screens; 


 In the case of high volumes of stormwater flows, retention must be provided; 


 All erosion protection measures have to be maintained on a continual basis; 


 Limit disturbance when excavating; 


 Install sediment fences prior to rain events; 


 Wash equipment in designated area, where wastewater will be diverted to a sump or holding tanks; 
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 Place sands and soils stockpile behind a sediment fence; 


 Store all hard waste and litter in designated area(s); and 


 Restrict vehicle movement to stabilised road access. 


Generation of Sanitary Wastewater from Labour Camps and On-Site Facilities  


■ There will be no discharge or overflow of sanitary waste on site. Modular wastewater storage tanks will be 


introduced to the site to provide adequate containment facilities for the construction workforce;  


■ Sanitary wastes generated during the construction phase will be collected and disposed of to Saudi Aramco 


or by a PME licensed contractor for disposal offsite; 


■ Wastewater storage tanks will be introduced to the site to provide adequate containment facilities for the 


construction workforce; 


■ Functional and well maintained sanitary facilities will be available on site at all times; 


■ Where there are temporary toilet facilities located on site, these will be placed on concrete bunds;  


■ Adequate removal of sanitary liquid wastes from temporary toilet facilities, in conjunction with periodic 


inspections will avoid any overflow and create a zero leakage site; and 


■ Removal of liquid sanitary waste from the septic system will be undertaken by a licensed waste 


management sub-contractor. 


Potentially Contaminated Wastewater 


■ Any potentially contaminated water generated by construction activities including concrete washout and 


plant washdown water will be diverted to a sump or a holding tank; 


■ Any potentially contaminated wastewater will be removed by an appropriately licensed waste management 


sub-contractor; and 


■ A Chain of Consent System will be implemented to ensure that disposal of potentially contaminated liquid 


waste is correctly undertaken and delivered to the correct, allocated treatment and disposal facilities. 


17.4.6 Terrestrial Ecology Management 


Site Ecology 


■ Unnecessary movement of machinery in undeveloped areas adjacent to the Project site will be avoided. 


Transport access ways will be designated to avoid damage to the existing natural vegetation;  


■ Construction activities will be limited to the proposed site and measures will be taken to avoid damage to 


adjacent areas; and 
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■ Wastes from construction will be adequately managed in terms of a waste management regime so that the 


waste does not end up in the terrestrial environment. An adequately enforced waste management plan will 


also serve to reduce the attraction of pest species such as rats and flies to the site. 


Threatened Species 


■ If sightings of any protected species are made in the vicinity of the site, the construction contractor will be 


informed immediately; 


■ Works will cease in that particular area until the animal has moved away; 


■ If the animal does not, or cannot move away, the construction contractor will then inform the PME and, 


where possible, organise relocations of these animals by a trained ecologist; 


■ Care will be taken not to inadvertently fence in these animals during site preparation periods; 


■ Ensuring that wastewater dumping does not occur on site will help to facilitate the natural movement of 


birds and animals away from the site before construction; 


■ Wastes from construction activities will be adequately managed in terms of a waste management regime so 


that the waste does not end up in the terrestrial environment. An adequately enforced waste management 


plan also serves to reduce the attraction of pest species such as rats and flies to the site; 


■ During construction, unnecessary movement of machinery around the site will be avoided where possible. 


Dedicated transport access ways will be designated to avoid damage to the existing natural vegetation. 


Construction activities will be limited to the proposed site and measures will be taken to avoid damage to 


adjacent areas; and 


■ If there is any further significant site levelling and re-grading, the productive top surface layer will be 


removed separately and either spread back within the site once the re-grading has been completed, or 


spread on the adjacent environment. This will give seeds that exist in the top surface layer a chance to 


germinate. 


17.4.7 Socio-Economic Management 


Construction Workers Welfare Management 


The implementation of Project EHS Plan or CEMP will ensure that all health and safety guidelines for 


construction workers, personnel and sub-contractors are followed and any potential risk is mitigated and 


managed. The Project EHS Plan or CEMP will include detailed practices on undertaking safe work in relation to 


the following: 


■ The use of PPE will be mandatory; 


■ Control measures will be implemented with regards to  the use and the storage of hazardous substances; 
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■ A permit to work system for potentially hazardous work will be established; 


■ Control measures will be established in relation to: 


 Crane operation; 


 Working at heights; 


 Using scaffolding; 


 Using ladders and steps; 


 Barricading; 


 Electrical safety; 


 Welding, cutting and grinding; 


 Working in confined spaces; 


 Excavations; and 


 Working over and near water. 


■ Emergency response procedures in accordance with Saudi Aramco procedures will be developed; 


■ First aid procedures (including the provision of first aid kits); 


■ Provision of an ambulance service; and 


■ Disciplinary action for non-compliance. 


Induction Training  


■ Environmental and health and safety induction awareness training will be mandatory for all personnel 


working on site. This induction awareness training will be provided in all cases prior to any commencement 


of any work on site; 


■ Specific employees will be assigned specific inspection responsibilities and given the authority to remedy 


any problems found, therefore specialist training will be according to the role and responsibilities of the 


personnel and education level of the workforce; 


■ The training will address safety, health, environmental and social matters; 


■ Further training will be held as required at appropriate intervals to reinforce the culture of environmental 


protection as per the work ethic; and  


■ Toolbox talks will be provided throughout the construction works to address specific issues such as 


dewatering, waste management, storage and transport of fuels and chemicals, etc. 
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Water, Washing and Toilet Facilities 


■ Provision will be made for employee facilities including shelter, toilets and washing facilities; 


■ Toilet facilities supplied by all contractors and subcontractors for the workers shall have a minimum ratio of 


1 toilet per 25 workers; 


■ Sanitation facilities will be located within 100m from any point of work; 


■ All temporary / portable toilets will be secured to the ground in order to prevent them toppling due to wind or 


any other cause; 


■ Combinations of urinal and pan type units will be considered; 


■ These facilities will be maintained in a hygienic state and serviced regularly; 


■ Toilet paper and toilet hoses will be provided in sufficient quantity; 


■ The sanitary waste subcontractor(s) shall ensure that spillage do not occur when the toilet are cleaned or 


emptied and the contents are removed from the site; 


■ Discharge of waste from toilets into the environment and burying of waste will be strictly prohibited; 


■ Wash areas will be placed and constructed in such a manner so as to ensure that the surrounding areas 


which include groundwater and coastal water are not polluted; 


■ Water from kitchens, showers, sinks etc. will be discharged into a septic tank for removal from site by a 


specialist contractor; and  


■ All contaminated water, contaminated run-off or effluent will be disposed of by an appropriately licensed 


contractor and at a site approved by the PME. 


Building Materials 


■ All components of and infrastructure associated with the Project will be constructed in accordance with 


industry best practice and by qualified engineers; 


■ All materials used in the construction of working areas will not represent any possibility for occupational or 


environmental hazards; and 


■ All materials used will be structurally safe and will provide adequate protection against all climatic 


conditions.  They will also be fire resistant where required and free from asbestos, CFCs or any other 


dangerous substance.  


Flooring 


■ In order to prevent accidents, floors will be well maintained, not contain holes and/or present any features 


that may lead to slips or falls; 
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■ All surfaces, structures and fittings will be easy to clean and maintain and not allow for the accumulation of 


hazardous or unhygienic compounds; and 


■ All floors will be fitted with non-slip coverings. 


Ventilation 


■ Sufficient quantities of fresh air will be available within enclosed working areas and ventilation systems will 


be well maintained to ensure good working order;  


■ Vents will not measure less than 1/10 of the floor area for each work station.  Empty areas per worker will 


measure at least 11.5m³; 


■ All vents within the facility will be adequate for the activity taking place and will be in good working order; 


■ Adequate provision of fans will be required, with a minimum of 1 fan per 20m²; and 


■ Protection from dust, smokes, gases, vapours and other harmful respirable substances will be provided.  


Adequate air suction systems will be installed and appropriate PPE in the form of face masks, will be 


provided at all times.  


Heat Stress 


■ The ambient indoor temperature within all areas used by the employees will be maintained at an adequate 


level during working hours; 


■ Careful ratios of temperature and humidity will  be calculated according to each work task in order to 


specify working hours per activity; 


■ Safe drinking water will be readily available throughout the site and the labour camp at all times.  This may 


be in the form of bottled water, or drinking fountains, located at strategic points within all areas. Depending 


on the weather conditions and accommodation standards, at least 180 litres per person; and 


■ Provisions will be made for adequate shaded areas to allow respite from direct sunlight. 


Infectious Disease Control 


■ The design of on-site catering facilities will be in accordance with the internationally accepted Hazard 


Analysis Critical Control Point (HACCP) standards in order to prevent the transmission of food-borne 


bacterial or viral diseases; 


■ The building site and the labour camps will be adequately drained to avoid the accumulation of stagnant 


water; and 


■ Appropriate action will be taken for outbreaks of illnesses amongst workers, minimising the transmission as 


far as is possible. These measures may involve quarantine areas. 
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Medical Services 


■ On site medical facilities and ambulance services will be made available throughout the construction phase 


for the use of workers;  


■ Trained health and safety and first aid personnel will be identified to workers as part of their training 


schedule; 


■ First Aid stations and adequate equipment will be easily reachable throughout the site; and  


■ Where necessary, eye wash stations and emergency showers will be installed near to areas for which 


emergency flushing is the recommended first aid treatment, for example in areas where hazardous liquids 


are used. 


Terms of Employment and Working Conditions 


■ Human Resource representative(s) will communicate to all employees the details of their working 


conditions as dictated by the Saudi Labour Law 2005, and terms of employment including wages, benefit 


allowances, overtime payment arrangement, sickness leave allowances, paternity and vacation allowances, 


and internal grievance mechanism; and  


■ Human Resources representative(s) will ensure that subcontractors adhere to these principles. 


Labour Camps 


■ A monthly Hygiene and Sanitation Inspection audit will be undertaken by competent individuals, and a 


Hygiene and Sanitation Inspection Report will be subsequently produced. This will include reporting on the 


cleanliness (good/fair/poor) of various aspects of the workers accommodation areas and includes, e.g.: 


 Potable Water; 


 Kitchen Areas; 


 Canteen; 


 Toilet Areas; and 


 Waste Management. 


■ Rooms and dormitories will be designed with the below specifications: 


 Rooms/dormitories will be kept in good condition; 


 Rooms/dormitories will be aired and cleaned at regular intervals; 


 Rooms/dormitories will be built with easily cleanable flooring material; 


 Sanitary facilities will be located within the same buildings and provided separately for men and women; 







 


 


 


   


 255 | 293  


   


 Density standards are expressed either in terms of minimal volume per resident or of minimal floor 


space. Usual standards range from 10 to 12.5 cubic metres (volume) or 4 to 5.5 square metres 


(surface); 


 A minimum ceiling height of 2.10 metres will be provided; 


 In collective rooms, which are minimised, in order to provide workers with some privacy, only a 


reasonable number of workers are allowed to share the same room. Standards will range from 2 to 8 


workers; 


 All doors and windows will be lockable, and provided with mosquito screens where conditions warrant; 


 There will be mobile partitions or curtains to ensure privacy; 


 Every resident will be provided with adequate furniture such as a table, a chair, a mirror and a bedside 


light;  and 


 Separate sleeping areas will be provided for men and women, except in family accommodation. 


■ Sleeping arrangements and storage facilities will be as follows: 


 Separate bed for each worker will be provided; 


 There will be a minimum space between beds of 1 metre; 


 Double deck bunks are not advisable for fire safety and hygiene reasons, and their use will be 


minimised. Where they are used, there must be enough clear space between the lower and upper bunk 


of the bed. Standards range from to 0.7 to 1.10 metres; 


 Triple deck bunks will be prohibited; 


 Each worker will be provided with a comfortable mattress, pillow, cover and clean bedding; 


 Bed linen will be washed frequently and applied with repellents and disinfectants where conditions 


warrant; 


 Facilities for the storage of personal belongings for workers will be provided. Standards vary from 


providing an individual cupboard for each worker to providing 475-litre big lockers and 1 metre of shelf 


unit; and 


 Separate storage for work boots and other personal protection equipment, as well as drying/airing areas 


will need to be provided depending on conditions. 


■ Sanitary and toilet facilities will be as follows: 


 Sanitary and toilet facilities will be constructed of materials that are easily cleanable; 


 Sanitary and toilet facilities will be cleaned frequently and kept in working condition; 
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 Sanitary and toilet facilities will be designed to provide workers with adequate privacy, including ceiling 


to floor partitions and lockable doors; 


 Sanitary and toilet facilities will be not shared between men and women, except in family 


accommodation; 


 An adequate number of toilets will be provided to workers. Standards will range from 1 unit to 15 


persons to 1 unit per 6 persons. For urinals, usual standards are 1 unit to 15 persons; 


 Toilet facilities will be conveniently located and easily accessible. Standards will range from 30 to 60 


metres from rooms/dormitories; 


 Toilet rooms will be located so as to be accessible without any individual passing through any sleeping 


room. In addition, all toilet rooms will be well-lit, have good ventilation or external windows, have 


sufficient hand wash basins and be conveniently located. Toilets and other sanitary facilities will in the 


same building as rooms and dormitories; 


 Shower/bathroom flooring will made of anti-slip hard washable materials; 


 An adequate number of handwash facilities will be provided to workers. Standards will range from 1 unit 


to each 15 persons to 1 unit per 6 workers. Handwash facilities will consist of a tap and a basin, soap 


and hygienic means of drying hands; 


 An adequate number of shower/bathroom facilities will be provided to workers. Standards range from 1 


unit to 15 persons to 1 unit per 6 persons; 


 Showers/bathrooms will be conveniently located; and 


 Shower/bathroom facilities will be provided with an adequate supply of cold and hot running water. 


 Canteen, cooking and laundry facilities arrangements will be as follows: 


 Canteen, cooking and laundry facilities will be built in adequate and easy to clean materials; 


 Canteen, cooking and laundry facilities will be kept in a clean and sanitary condition; 


 If workers can cook their own meals, kitchen space will be separated from sleeping areas; 


 Adequate facilities for washing and drying clothes will be provided; 


 When work clothes are used in contact with dangerous substance (for example, application of 


pesticide), special laundry facilities (washing machines) will be provided; 


 Canteens have a reasonable amount of space per worker. Standards range from 1 square metre to 1.5 


square metres; 


 Canteens will be adequately furnished. Standards will range from providing tables, benches, individual 


drinking cups, plates, drinking fountains; 
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 Places for food preparation will be designed to permit good food hygiene practices, including protection 


against contamination between and during food preparation; 


 Kitchens will be provided with facilities to maintain adequate personal hygiene including a sufficient 


number of washbasins designated for cleaning hands with clean, running water and materials for 


hygienic drying; 


 Wall surfaces adjacent to cooking areas will be made of fire-resistant materials. Food preparation tables 


will also be equipped with a smooth durable washable surface. Lastly, in order to enable easy cleaning, 


it is good practice that stoves are not sealed against a wall, benches and fixtures are not built into the 


floor, and all cupboards and other fixtures and all walls and ceilings have a smooth durable washable 


surface; 


 All kitchen floors, ceiling and wall surfaces adjacent to or above food preparation and cooking areas will 


be built using durable, non-absorbent, easily cleanable, non-toxic materials; 


 Adequate facilities for cleaning, disinfecting and storage of cooking utensils and equipment will be 


provided.  


 Food waste and other refuse will be to be adequately deposited in sealable containers and removed at 


least daily from the kitchen in order to avoid accumulation; 


 Food provided to workers will contain an appropriate level of nutritional value and will take into account 


religious/cultural backgrounds; 


 Food will prepared by competent cooks. It is also best practice that meals are planned by a trained 


nutritionist. 


■ Medical Facilities will be in place as follows: 


 A number of first aid kits adequate to the number of residents will be available; 


 First aid kits will be adequately stocked. A 24/7 first aid service/facility will be available; 


 An adequate number of staff/workers will be trained to provide first aid; and 


 Where possible and depending on the medical infrastructure existing in the nearby community, other 


medical facilities will be provided such as: nurse rooms, dental care, minor surgery). 


■ Leisure, social and telecommunication facilities arrangement will be as follows: 


 Basic collective social/rest spaces will be provided to workers. Standards will range from providing 


workers multi-purpose halls to providing designated areas for radio, TV, cinema; 


 Recreational facilities will be provided. Standards will range from providing exercise equipment to 


providing a library, swimming pool, tennis courts, table tennis, educational facilities; 


 Workers will be provided with dedicated places for religious observance if the context warrants; and 
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 Workers will have access to public phones at affordable/ public prices (that is, not inflated). 


■ Staff Management 


 An appointed person with the adequate background and experience will be in charge of managing the 


workers’ accommodation; 


 Depending on the size of the accommodation, there will be a sufficient number of staff in charge of 


cleaning, cooking and of general maintenance; 


 Such staff will be recruited from the local communities where possible; 


 Staff will receive basic health and safety training; and 


 Persons in charge of the kitchen are trained in nutrition and food-handling and adequately supervised. 


■ Charging fees for accommodation and services arrangement will be as follows: 


 If fees are charged, workers will be provided with clear information and a detailed description of all 


payments made such as rent, deposit and other fees; 


 When company housing is considered to be part of workers’ wages, workers will be provided with an 


employment contract clearly specifying housing arrangements and regulations, in particular rules 


concerning payments and fees, facilities and services offered and rules of notice; 


 When fees are charged, the renting arrangements will be fair and do not cost the worker more than a 


small proportion of income and will never include a speculative profit; 


 Food and other services will be free or are reasonably priced, never above the local market price. and 


 The provision of accommodation or other services by employers as a payment for work will be 


prohibited. 


■ Security of worker’s accommodation will be as follows: 


 Security staff will have been checked to ensure that they have not been implicated in any previous 


crimes or abuses. Where appropriate, security staff from both genders will be recruited; 


 Security staff will have a clear mandate and will have received clear instruction about their duties and 


responsibilities, in particular their duties not to harass, intimidate, discipline or discriminate against 


workers; 


 Security staff will have received adequate training in dealing with domestic violence and the use of 


force; 


 Security staff will have a good understanding about the importance of respecting workers’ rights and the 


rights of the communities; 
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 Body searches will be only allowed in specific circumstances and are performed by specially trained 


security staff using the least-intrusive means possible. Pat down searches on female workers can only 


be performed by female security staff; 


 Security staff will adopt an appropriate conduct towards workers and communities; 


 Workers and members of the surrounding communities have specific means to raise concerns; 


 Accommodation, catering services and utility provisions will meet internationally accepted standards.  


Workers quarters will be designed with adequate room to avoid overcrowding.  This is a vital component 


of effective management of workers facilities in order to minimise the transmission of diseases, 


particularly respiratory diseases; 


 All tanks used for the storage of drinking water will be constructed and covered as to prevent water 


stored therein from becoming polluted; the drinking water quality will be regularly monitored against 


WHO drinking water standards; 


 Wastewater, sewage, food and any other waste materials will be segregated and adequately stored. 


Specific containers for rubbish collection will be provided and emptied on a regular basis. Standards 


range from providing an adequate number of rubbish containers to providing leak proof, non-absorbent, 


rust and corrosion-resistant containers protected from insects and rodents;  


 Pest extermination, vector control and disinfection will be carried out throughout the living facilities in 


compliance with local requirements and/or good practice. Where warranted, pest and vector monitoring 


will be performed on a regular basis; 


 All accommodation buildings will be fitted with well-maintained and tested fire detectors, alarm systems 


and automatic fire fighting equipment; 


 Manual fire-fighting equipment will be provided and stored in a readily accessible area; and 


 Adequate means of escape in the event of a fire will be provided. 


Non-Discrimination and Equal Opportunities 


■ All decisions undertaken in relation to employees must be in such a way that does not reflect judgment 


based on a personal characteristic of an individual.  Emphasis will be placed on developing employment 


relationships based on equal and fair opportunity; and 


■ All aspects of employment, including working conditions, training provision, employment termination, 


promotion or disciplinary procedures, will be undertaken in a consistent manner, without bias or 


discrimination. 
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Management of Staff Withdrawal and Retrenchment 


 The construction contractor will develop an effective plan to ensure that withdrawal of staff is undertaken in 


a phased manner, and which will mitigate any detrimental impacts on workers (and the local community) in 


the event of imminent redundancies.  Adequate notice will be provided where possible, and consultations 


with workers, organisations and, where appropriate, the Saudi Government, will be undertaken to ensure 


any job losses are handled in compliance with local law. 


Grievance Mechanism 


■ The construction contractor shall ensure that a Grievance Mechanism for all workers is fully implemented, 


in order for workplace concerns to be raised, dealt with effectively and within the shortest possible time.  


Protocol for reporting a grievance must be set out by the construction contractor and communicated to all 


staff, including sub-contractors staff, during the induction awareness training process.  Sufficient resources 


at a management level will be provided to allow prompt response to any grievances, whilst ensuring that 


feedback to employees is transparent and does not result in retribution; 


■ Most routine complaints and grievances will best resolved informally in discussion with the worker’s 


immediate line manager. When a grievance cannot be resolved informally it will be dealt with under the 


procedure outlined below; 


 Right to accompaniment: Individuals have the right to be accompanied through the grievance 


proceedings by a fellow employee or worker of their choice. It will not normally be reasonable to be 


accompanied by anyone: 


 In a position of authority over the employee; 


 Involved in part of the case; 


 Required to give evidence; 


 Who may have a conflict of interest in undertaking such a role; or 


 Whose presence may prejudice the hearing. 


 Standard grievance procedure: If an individual wishes to raise a grievance relating to his employment 


with the construction contractor or with the sub-contractors firm, then the following procedure will be 


followed: 


 The employee will put their grievance into writing to the relevant line manager and / or HR 


Department. If the grievance relates to his manager, then they will forward their grievance in writing 


to the next appropriate manager; 


 The line manager (or next appropriate manager) or HR manager will reply following receipt of the 


employee’s written grievance, inviting the employee to attend a meeting to discuss the grievance;  
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 If appropriate, the employee may bring a colleague to the meeting (as discussed above); and 


 Following the meeting, the line manager (or next appropriate manager) or HR manager will respond 


verbally and in writing, setting out the company’s response to the grievance and notify the employee 


of his right of appeal if the employee is not satisfied with the company’s procedure. 


 Appeals Procedure: If the employee wishes to appeal against the company’s decision, they must appeal 


to the named individual in the grievance outcome letter within 10 working days of receiving the 


company’s written response. The following procedure will then be followed: 


 The employee will be invited to attend an appeal meeting; 


 Following the appeal meeting, the employee will be advised of the decision in writing; and  


 The decision is final. 


Forced or Child Labour 


■ No persons under the age of 18 will be permitted to undertake dangerous work; and   


■ No forced labour is permitted on the site. This may involve any work or service which is not voluntarily 


undertaken and whereby the individual is under threat of force or penalty. This is to include any indentured, 


bonded or similar labour-contracting arrangements. 


17.4.7.1 Local Communities Management 


Grievance Mechanisms for Local Communities  


■ Contact details and nominated individuals will be provided to local communities through the following 


means: 


 Project Notice Board; and 


 Newsletter. 


■ All complaints and claims will be acknowledged within 48 hours of receipt by being reported to the 


construction contractor; 


■ The construction contractor will assign and dispatch an Investigation team following a complaint; 


■ Investigation tasks will be agreed, delegated and actioned by the investigation team; 


■ Remedial actions recommended by the investigation team will be implemented and finalised; 


■ Complainant will be contacted by the construction contractor and advised on the outcome of the 


investigation within one week unless additional information or clarifications are needed; 


■ Complaints and actions taken will be discussed on a monthly basis between the relevant parties; 
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■ Recording will involve: 


 Date and time of the complaint; 


 Method by which the complaint was made; 


 Personal details of the complainant; 


 Nature of the complaint;  


 The action to be taken; and 


 Details of the response provided to the complainant. 


Project Notice Board 


■ To ensure visible and clear notification, the construction contractor will erect notice boards with key 


contacts (e.g. nominated environmental representative) at specific positions, and pro-actively communicate 


with members of the public; and 


■ The site notice board will display information on the construction activities, as well as contact numbers, all 


of which could be used to contact responsible staff members or lodge specific complaints. 


Project Newsletters 


■ Project Newsletters would be disseminated to the relevant parties in order to ensure that ongoing feedback 


is provided on the progress and environmental and social management performance of the Project to a 


broad group of parties affected by construction activities. 


17.4.8 Cultural, Heritage & Archaeology Management 


Unexpected Archaeological Finds 


■ Toolbox talks concerning potential archaeological finds during earthworks will be provided to all 


construction workers;  


■ An archaeological watching brief should be kept in-case archaeological discoveries are made; 


■ Any finds or suspected evidence of archaeological and/or cultural materials must be immediately reported 


by any person/s involved to the construction contractor in the construction phase and all works must be 


stopped immediately, until further notice; 


■ Saudi Commission for Tourism and Antiquities and Riyadh Museum for History and Archaeology will be 


contacted immediately and a representative be requested to assess any find within 72 hours to determine 


the next steps.  Contact details for Riyadh Museum for History and Archaeology are as follows: 


 King Saud Street, Al-Bathaa, Riyadh, Tel: +966 1 419 1210. 







 


 


 


   


 263 | 293  


   


■ Work in areas adjacent to the archaeological find area may continue, consistent with the detailed design, 


unless additional finds are found or suspected. 


17.4.9 Landscape & Visual Management 


Visual Disturbance 


■ Good site housekeeping will reduce the visual impact of the construction site. 


17.4.10 Traffic and Transportation Management 


Internal Traffic Network 


■ Traffic must be kept to designated construction routes; 


■ Routes will be planned to be as direct as possible; and 


■ All drivers to the site will be provided with a site map and clear directions which indicates the correct access 


and exit routes. 


External Traffic Network 


■ Traffic routes will avoid residential areas where possible;  


■ Where possible, construction traffic will be scheduled in off-peak traffic times and on well-maintained 


routes;  


■ Waste collection will be scheduled to minimise journeys at peak times; 


■ Appropriate traffic safety signage will be provided to warn the public of construction traffic where traffic 


merges with normal road traffic; 


■ Where appropriate, locally sourced materials will be utilised within the construction phase to minimise 


driving distances, and workers will be transported to site by bus to minimise external traffic; 


■ The loading capacities and clearances of existing connecting roads will require full consideration when 


undertaking transportation of materials to the site and vice-versa; and 


■ The access roads frequently used for the RTR facility will be designed to incorporate sufficient width and 


load.  


Traffic Safety 


■ All construction drivers will be trained in road and traffic safety, in order to improve driving standards and 


appropriate licensing of drivers; 


■ Trip durations will be capped to prevent excessive driving times and driver exhaustion e.g. construction 


driver rosters should be formulated; 
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■ Routes and times of day will be avoided in order to reduce the risk of accidents; 


■ Speed control devices will be fitted to all construction trucks and monitoring of driver actions will be 


undertaken remotely; 


■ Communication and training amongst first aid workers to ensure that any traffic related incidents will 


effectively and efficiently dealt with; 


■ Appropriate warning signs and flag operators will be used to warn the public of any adverse driving 


conditions as a result of construction traffic;  


■ Regular maintenance of all construction vehicles and mobile machinery used on site will be undertaken, 


e.g. monthly, to ensure safe operation; and 


■ The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to an agreed procedure to minimise the risk of accidental spillage or accidents. 


17.5 Monitoring Programmes 


An environmental monitoring programme will be developed and implemented by the construction contractor as 


part of the Project EHS plan or CEMP.  


The monitoring programme will include the on-going review of emissions which will be reported to PME on an 


annual basis and more frequently if there are abnormal conditions (e.g. uncontrolled emissions or spillages) or 


changes which may affect the environmental quality of the emissions.  


17.5.1 Waste Management 


An environmental monitoring programme will be developed and implemented by the construction contractor as 


part of the Project EHS plan or CEMP.  


The monitoring programme will include the following: 


■ Noise emissions; 


■ Dust emissions (visual only); 


■ Regular monitoring of any effluent discharges to Saudi Aramco facilities to ensure consistency with 


discharge limits; 


 Solid waste records including, for off-site disposal, including the following: Transportation documents; 


 Receipts of disposal to a correctly licensed facility; and 


 Appropriate permits from contractor for transport and disposal. 
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18 Framework Operational Environmental Management 


Plan 


This chapter presents a Framework Operational Environmental Management Plan (OEMP), which aims to 


manage environmental impacts and, to a lesser degree, the health and safety risks that may arise during the 


operational phase of the RTR facility.  


It is highly recommended that the Operating Company prepares a full OEMP on the basis of this framework to 


ensure that all environmental controls, identified within this ESIA, are implemented. In this regard, an overall 


OEMP aims to bridge the gap between the completion of the ESIA and the full implementation of the 


operational phase of the Project, with a key focus for implementing the mitigation measures as described within 


the ESIA in order to minimise disturbance to the surrounding environment and sensitive receptors. 


The proposed OEMP approach is based on the management philosophy of the ISO 14001 Environmental 


Management System and OHSAS Occupational Health and Safety Assessment 18001 series; ensuring, 


therefore, that the environmental and health and safety requirements of the Project during its operational phase 


are not only planned, but that a robust mechanism for implementation is also ensured.  


It is intended that this document provides a framework for the development of the full OEMP by the Operating 


Company, which would be fully established in consultation with all stakeholders, and adequately implemented 


by the operator. 


18.1 Aims and Objectives 


An OEMP is a management tool used to ensure that undue or reasonably avoidable adverse risks of the 


operation of a project are prevented and that any positive effects are enhanced. The primary aim of the OEMP 


is to provide clear direction on the requirements of the operational management team in the conduct of the 


activities, where every requirement is measurable and enforceable, whilst any deviation can be identified and 


addressed swiftly.  


The main purpose of the OEMP is: 


■ To ensure compliance with the General Environmental Regulations and Rules for Implementation in the 


Kingdom of Saudi Arabia (2006); Saudi Aramco Engineering Standards, IFC Performance Standards 


(2006); and IFC General Environmental, and Health, and Safety Guidelines (2007); 


■ To ensure that all mitigation measures detailed within the ESIA are adequately implemented; 


■ To verify environmental performance through information on impacts as they occur; 
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■ To ensure that there is sufficient allocation of resources within the Project budget so that the scale of the 


OEMP related activities are consistent with the significance of project impacts; 


■ To respond to changes in project implementation not considered in the ESIA; and 


■ To provide feedback for continual improvement in environmental and social performance. 


18.2 Operational Environmental Management System 


ISO 14001 provides a logical framework within which to prepare an OEMP, even for organisations not intending 


to obtain certification. If effectively implemented, the methodology detailed below would lead to:  


■ Compliance with legislative and other requirements; 


■ Pollution Prevention; and 


■ Continual Improvement. 


An appropriate environmental management structure should be planned and agreed between all operating 


parties and the relevant regulatory authorities. The structure should allow for the effective implementation of the 


Environmental Management System (EMS) and the appropriate interaction with regulatory authorities. 


Due regard should be paid to the building of relationships with regulators including the establishment of points 


of contact for planned monitoring and environmental assessment. These contacts will be useful to assist in 


developing a trusting and productive partnership that generates tangible benefits for environmental 


management. 


18.3 Operational Environmental Management System Components 


18.3.1 Planning Phase 


Planning involves identifying and defining the various environmental aspects and associated environmental 


impacts that can result from the operational phase of the Project. In the case of the RTR facility, the major 


potential environmental and social impacts are as defined through the ESIA. The planning phase would 


typically include the following requirements: 


Environmental Policy 


The development of an Environmental Policy would be aligned with other existing policies so that it can be 


adopted as part of ‘business as usual’, provided this policy meets the expectations of all stakeholders, including 


users and communities affected by the operational phase of the Project. 
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The environmental policy will: 


■ Include a commitment from top management to continual Environmental, Health and Safety (EHS) 


improvement; 


■ Commit to setting objectives and targets for key operational areas; 


■ Be appropriate to the nature, scale and potential EHS impacts of its activities, products or services; 


■ Include a commitment to continual improvement of the management system, enhance health and safety 


controls and the prevention of pollution; 


■ Include a commitment to comply with relevant EHS legislation and regulations, and with other requirements 


to which the organisation subscribes; 


■ Provide the framework for setting and reviewing EHS objectives and targets; 


■ Be documented, implemented and maintained and communicated to all employees; and 


■ Be available to the public. 


Environmental Aspects 


The EMS will set out the detailed process for the identification of significant EHS aspects and assess the level 


of risk associated with each of those aspects, where a quantitative method would be used to determine the 


significance of aspects. Those which are significant must be included in the setting of objectives and targets. 


All EHS aspects (significant or not) shall be documented in a register along with method statements regarding 


the assessment of significance; and aspects that are identified should be appropriate to the scale and nature of 


the activities that are relevant to the Project. They will include any impacts that the organisation can be 


expected to have influence over. 


Legal and Other Requirements 


A site register will be compiled which details the relevant legislation that applies to EHS issues on site. This 


register will include an assessment of the key requirements of the legislation and set out the specific actions 


that must be undertaken to meet these requirements. 


Where possible, further information sources should be specified or provided to staff should they need further 


guidance. Other obligations refer to the formal and informal obligations regarding the local community and 


society at large, including voluntary agreements. 


Objectives, Targets and Programmes 


A series of EHS objectives and targets should be developed which draw from the commitments of the EHS 


policy, the legal requirements placed upon the organisation and the significant aspects identified. 
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The objectives and targets will however be set in the context of technological scenarios that are available, the 


financial implications and the requirements of other stakeholders; 


The organisation shall establish and maintain a programme for achieving its objectives and targets which shall 


include: 


■ Designation of responsibility for achieving objectives and targets at each relevant function and level of the 


organisation; and 


■ The means and time frame by which they are to be achieved. 


If a project relates to new developments and new or modified activities, products or services, programme(s) 


shall be amended where relevant to ensure that sound environmental management practices are applied to 


such projects. 


18.3.2 Implementation Phase 


Implementation and operation is the heart of the environmental management function, because it is in 


implementation that the true efficacy of environmental management lies. Even the best planned environmental 


management approach will fail to achieve its desired outcome if the implementation of that planning is weak. 


Implementation and operation consists of two key components, namely: Management Structure, Roles and 


Responsibility; and Operational Control. 


18.3.3 Management Structure, Roles and Responsibilities 


Roles, responsibilities and authorities shall be defined, documented and communicated in order to facilitate 


effective environmental management. Management shall provide resources essential to the implementation 


and control of the EHS management system. Resources include human resources and specialised skills, 


technology and financial resources. 


The organisation’s top management shall appoint specific management representative(s) who, irrespective of 


other responsibilities, shall have defined roles, responsibilities and authority for: 


 Ensuring the EHS management system requirements are established, implemented and maintained; and 


 Reporting on the performance of the EHS management system to top management, for review and as a 


basis for improvement of the system. 


18.3.4 Competence, Training and Awareness 


There must be processes for the assessment of competence within the workforce and a documented system 


for managing competence and training records. Activities and competencies should be mapped to identify any 


shortfalls or areas of potential risk. This will comprise details of all training programmes pertinent to the core 


training processes, and schedules will be central to the success of the programme and should include: 
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■ Document controls for training; 


■ Induction and toolbox talks; 


■ Training plans for management and specialist skills; 


■ Internal communication methods; and 


■ Management of external communication on environmental issues. 


As a minimum, all staff are required to be aware of the Environmental Policy and the responsibilities they have 


with regards to contributing to this. In addition, staff with more specific roles may require more detailed 


environmental awareness training as set out in the training programme. Training records must be maintained 


appropriately including attendances and competency identification assessments. 


18.3.5 Communication 


The organisation shall establish and maintain procedures for internal communication between the various 


levels and functions of the organisation; receiving, documenting and responding to relevant communication 


from interested parties. Internal communication is important to: 


■ Raise staff awareness of the EHS management system; 


■ Inform staff of progress towards objectives and targets; 


■ Promote proactive participation in EHS activities, including feedback and ideas from staff on environmental 


management; and 


■ To allow effective action to be taken by qualified personnel if incidents occur. 


■ The organisation shall establish and maintain information, in paper or electronic form, to: 


■ Describe the core elements of the management system and their interaction; and 


■ Provide direction to related documentation aspects. 


18.3.6 Control of Documents 


The operator would set out a detailed procedure in order to: 


■ Approve documents for adequacy prior to issue; 


■ Review and update as necessary and re-approve documents; 


■ Ensure that changes and the current revision status of document are identified; 


■ Ensure that relevant versions of applicable documents are available at point of use; and 


■ Ensure that document remain legible and readily identifiable. 
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18.3.7 Environmental Operational Control Plans 


Operational controls are an essential part of the operational environmental management system as it is at the 


operational level at which many impacts can occur. It is therefore very important that the correct working 


procedures and protocols are developed and followed. 


The operational controls should be documented where they address any significant environmental aspects 


identified at an earlier stage. This will include the discussion of mitigation procedures that should be addressed 


within these protocols. Each effect will be considered in terms of relevant legislation and guidance, potential 


impacts, sensitive receptors, baseline conditions and procedures and, where necessary, recommendations for 


further monitoring will be provided. 


When considering the requirement for procedures to be documented and communicated, the following should 


be taken into account: 


■ Extent of environmental risk represented by activity(ies) under consideration; 


■ Potential for legal non-compliance and/or reputational impact to result; 


■ The number and turnover of people responsible for implementation of the procedure; 


■ The importance of ensuring a consistent approach to managing activities; 


■ The complexity and technical detail to be taken into account when managing an activity; and 


■ Value of documentation to communicate procedural requirements. 


18.3.8 Emergency Preparedness and Response 


The nature of the Project requires that strong emergency procedures are put in place. The operational EHS will 


include an emergency management plan which will detail and maintain plans to identify the potential for, and 


the responses to major site incidents including equipment failures, natural phenomenon and major pollution 


incidents. 


The organisation shall establish and maintain procedures to identify the potential for, and response to, 


accidents and emergency situations and for preventing and mitigating the environmental impacts that may be 


associated with them. Evacuation procedures will also be included. 


Plans for all foreseeable eventualities that pose significant risks to staff or the local community or environment 


must be drafted, communicated and made available. The appropriate training for such events should be 


included within the training programme. 


Planned simulated training exercises should be deployed at reasonable intervals to test the plans that have 


been developed. The results should be recorded and fed into action plans for improvement. 


Specific plans must be developed for major hazardous materials stores, fire and electrical safety as a minimum. 







 


 


 


   


 271 | 293  


   


The organisation shall review and revise, where necessary, its emergency preparedness and response 


procedures, in particular, after the occurrence of accidents or emergency situations. The organisation shall also 


periodically test such procedures where practicable. 


18.3.9 Checking Phase 


Checking and corrective action forms the fourth component of the environmental management function and is 


aimed at ensuring that both the necessary environmental management activities are being implemented and 


that the desired outcomes are being achieved. This component consists of a series of key activities including 


monitoring selected environmental quality variables and continued inspections of the various operational 


activities. This would also be supplemented by inspections and audits. 


18.3.10 Monitoring and Measurement 


The organisation shall establish and maintain documented procedures to monitor and measure, on a regular 


basis, the key characteristics of its operations and activities that can have a significant impact on the 


environment or pose risk to health and safety. This shall include the recording of information to track 


performance, relevant operational controls and conformance with the organisation’s environmental objectives 


and targets. 


Monitoring equipment shall be calibrated and maintained and records of this process shall be retained 


according to the organisation's procedures. 


Operational controls will detail the required monitoring for individual aspects and the results should be reported 


in line with an appropriate programmed schedule. The organisation shall also establish and maintain a 


documented procedure for periodically evaluating compliance with relevant environmental legislation and 


regulations. 


The operation controls for monitoring should consider the suggested monitoring scope as detailed below and at 


a minimum to the level as required by pertinent environmental regulations and guidelines. 


18.3.11 Evaluation of Compliance 


Comprehensive procedures will be deployed for the management of complaints, accidents and pollution 


incidents. These procedures will include: 


■ A process for handling the investigation of accidents, incidents, near misses and non-conformances; 


■ Response activity coordination as a result of any of the above including preventative actions, mitigation and 


corrective actions; and 


■ The development and documentation of logging, reporting and progress tracking processes including a 


change log of core EHS documentation. 







 


 


 


 


 


 


Project number: 37442180   


Dated: 18/07/2013 272 | 293  


   


18.3.12 Nonconformity, Corrective Action and Preventive Action 


Any deviations from the OEMP identified by site personnel or other interested parties through formal site 


inspection, audit, visual observation (or other means) should be documented, and associated corrective action 


and preventative action implemented by competent individuals in order to mitigate the environmental impacts 


and to prevent re-occurrence. 


18.3.13 Control of Records 


The organisation shall establish and maintain procedures for the identification and maintenance of EHS 


records. These records shall include training records and the results of audits and reviews. 


EHS records shall be legible, identifiable and traceable to the activity, product or service involved. EHS records 


shall be stored and maintained in such a way that they are readily retrievable and protected against damage, 


deterioration or loss. Their retention times shall be established and recorded. 


18.3.14 Internal Audits 


The organisation shall establish and maintain programme(s) and procedures for periodic environmental 


management system audits to be carried out, in order to: 


■ Determine whether or not the EHS management system conforms to planned arrangements for EHS 


management and that is has been properly implemented and maintained; and 


■ To provide information on the results of audits to management. 


The organisation’s audit programme, including any schedule, shall be based on the environmental importance 


of the activity concerned and the results of previous audits. In order to be comprehensive, the audit procedures 


shall cover the audit scope, frequency, and methodologies, as well as responsibilities and requirements for 


conducting audits and reporting results. 


The audit programme will provide opportunities to ensure that the contents of the Environmental Policy and 


other commitments are being duly satisfied. 


The audit programme should be developed on the basis of the risk posed by various activities i.e. high risk 


activities will receive more regular checking. 


In addition the programme will: 


■ Check on the performance of the EHS management plan; 


■ Ensure document compliance; 


■ Contribute to education and awareness of employees; 


■ Share best EHS practice; and 
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■ Report findings, non-conformances, corrective actions and preventative measures. 


18.3.15 Management Review Phase 


The Project team’s top management shall, at intervals that are predetermined, review the EHS management 


system to ensure its continuing suitability, adequacy and effectiveness. The management review process shall 


ensure that the necessary information is collected to allow management to carry out this evaluation. This review 


shall be fully documented. 


The management review shall address the possible need for changes to policy, objectives and other elements 


of the system in the light of the audit results, changing circumstances, and the commitment to continual 


improvement. 


18.4 Framework Operational Environmental Control Plans  


18.4.1 Air Quality Management 


■ All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times; 


■ The proposed facility will incorporate a Continuous Emission Monitoring System (CEMS) for CO, NOx and 


PM10 for the two stacks at the plant. This would accurately determine pollutant concentrations in the 


emissions and provide an indication of any exceedances in emissions from the plant against the KSA and 


IFC air pollution standards; 


■ Ambient air monitoring of the pollutants would be undertaken using the existing data of the nearby Saudi 


Aramco air monitoring station/s to verify the current baseline and impact of the existing facilities in the 


airshed; 


■ Operating instructions to be provided to ensure that machines do not operate above the allowed limits; and 


■ A periodic calibration and maintenance programme will be implemented to maintain the monitoring systems 


in place. 


18.4.2 Noise & Vibration Management 


The predicted environmental noise emissions from the RTR during the operational phase are below the noise 


criteria based on the supplied noise data, therefore from an environmental perspective, no additional mitigation 


measures are required. 
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Saudi Aramco Engineering Standard SAES-A-105 – Noise Control (5 August 2012) sets out the requirements 


for the EPD/ECC in terms of providing noise level testing  as part of the commissioning process, prior to 


approval.  Any areas that exceed 85 dB(A) will need to be detailed on  a noise contour drawing. 


However, it is important to note that there are also occupational noise standards that need to be maintained as 


part of the Health and Safety of the employees at the facility. It is therefore important that noise levels in 


working areas are limited to less than 85 dB(A) at 1m from any noise generating equipment. 


It is recommended that as part of the Operational Management Plan regular noise monitoring is undertaken at 


the site boundary to show compliance with KSA noise standards. It is further recommended that a full 


occupational noise survey is undertaken in the interests of the health and safety of the site employees. 


18.4.3 Waste Management 


It is anticipated that the operational phase will generate waste streams associated with the plant operation, 


maintenance works and administration functions. Once the plant is in operation it is important that waste 


management is considered as a priority within the OEMP. Furthermore, waste recording and monitoring 


requirements are set out in Section 18.5.3. 


18.4.3.1 Management of Hazardous Waste 


The hazardous waste generated from maintenance works and plant operations are likely to include waste oils, 


fuels, chemicals, empty containers and filters and replaced parts which may have associated hazardous 


properties. Sludge from the water evaporation ponds, where toxic or other contaminants are expected to leach 


out, should be treated before disposal by, for example, a stabilisation process.  


Hazardous waste streams will be collected by a locally registered waste contractor and transferred to an 


appropriately licensed hazardous waste facility for disposal. As part of the OEMP, all paperwork and records of 


hazardous waste management activities on-site will need to be maintained including records of off-site disposal 


to landfill. 


The GER Appendix 4 (2006) “Hazardous Waste Control Rules and Procedures” details the requirements for 


managing hazardous waste. A few of the key requirements are included below, which will need to be complied 


with during the operation of RTR facility: 


■ Containerise and pack hazardous waste in a proper and environmentally sound manner placing warning 


labels on each package in accordance with the specifications and standards applicable in the Kingdom; 


■ Accurately fill up the product data on the appropriate section of the hazardous waste transportation 


document in accordance with the instructions provided in the document; 


■ Confirm with the PME, that the storage, treatment or disposal facility designated in the transportation 


document is capable of managing the waste that will be sent to it; 
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■ Make the necessary arrangements with both the transporter who will carry the waste and the receiving 


facility designated in the transportation documents as the destination for the waste (such as providing the 


facility with full and detailed information on the waste and samples for analysis); 


■ Provide the transporter with the transportation document and copy of the safety data sheets for each type 


of hazardous waste being transported; and 


■ Comply with the hazardous waste transportation instructions provided in the transportation document; 


The hazardous waste generator shall comply with the following for keeping of records and reports: 


■ Keep one copy of each transport document it has generated pending receipt of the signed copy from the 


facility designated in the document. It shall also keep the signed copy for at least 5 years as of the date of 


receipt of the waste by that facility; 


■ Retain copies of the results of all tests and analysis performed on the hazardous waste as well as copies of 


all pertinent reports, correspondence and documents for at least five years from the last date of handling of 


such waste; 


■ Submit to the PME an annual report on all hazardous waste generated during the year. Copies of such 


reports shall be retained for at least five years from the date of completion; 


■ Submit on demand to the PME or the agencies designated by it, all documents, records and reports related 


to the waste; and 


■ Hazardous Waste Transporters and Hazardous Waste Management Facilities are required have both a 


valid identification code and a work permit from the PME. The management at RTR facility should maintain 


an up to date list of local contractors who can satisfy their requirements for the responsible handling and 


disposal of hazardous waste. 


In addition, adherence to the guidance set out within the IFC General EHS Guidelines: Community Health and 


Safety, relating to the on-site and off-site transportation of waste is recommended. These guidelines require 


that transportation of waste should be undertaken so as to prevent or minimise spills, releases, and exposures 


to employees and the public. All waste containers designated for off-site shipment should be secured and 


labelled with the contents and associated hazards, be properly loaded on the transport vehicles prior to leaving 


the site, and be accompanied by a shipping paper that describes the load and its associated hazards. 


18.4.3.2 Non-Hazardous Solid Waste Management 


Solid wastes, including sewage treatment plant sludge, that do not leach toxic substances or other 


contaminants of concern to the environment, may be disposed by suitably licensed contractors in landfills or 


other disposal sites provided they do not impact nearby water bodies. 
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The administration buildings and offices on-site are likely to generate quantities of non-hazardous waste 


streams including waste paper, cardboard, plastic packaging that have the potential to be segregated for 


recycling. Therefore suitable waste receptacles will need to be provided at central locations on-site for the 


segregation of waste streams for recycling and residual general waste. The segregated waste will be 


transferred to the central storage area on-site for non-hazardous waste which will consist of dedicated 


containers for recyclable waste and general waste. The storage area for non-hazardous waste will be located 


on an impermeable hardstanding surface and located under cover. 


The waste streams segregated for recycling and the general waste will be collected by a suitably qualified and 


licensed waste contractor. As part of the OEMP, all paperwork and records of non-hazardous waste 


management activities on-site and off-site disposal will be maintained for monitoring purposes. 


18.4.4 Contamination Management 


In order to avoid any contamination during the operational phase of the Project, the following mitigation 


measures will be implemented: 


■ The Material Safety Data Sheets (MSDS) of all chemicals used during operation will be retained on site; 


■ Procedures will be implemented to ensure the safe storage and disposal of hazardous and waste 


chemicals; 


■ Hazardous chemicals and materials will be appropriately stored on-site in a secure, bunded compound and 


located on an impervious surface. The storage areas will need to be clearly labelled with MSDS maintained 


as part of the on-site record keeping; 


■ Details and properties for each material will be clearly noted and will include the nature (poisonous, 


corrosive, flammable), prohibitions on disposal (dumpster, drain, sewer) and the recommended disposal 


method (recycle, sewer, storage, landfill). A signed checklist should be developed for users of hazardous 


materials detailing amount taken, amount used, amount returned and disposal of spent material; 


■ Good practice measures in terms of health and safety to comply, as a minimum, with KSA law and policy 


requirements would be proactively promoted; 


■ Appropriate security measures will be provided in order to ensure that any potential issues that may result 


in contamination are avoided; 


■ Appropriate safety zoning to the hazards will be provided in order to ensure that any spillages or incidents 


are avoided; 


■ Written standard operating procedures (SOPs) for all processes and appropriate document control will be 


provided; 


■ Awareness training will be provided for all employees including management, office staff and technical staff 


on pollution prevention and control techniques and best practices; 
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■ Daily checklists for plant and office areas will be established in order to confirm cleanliness and adherence 


to proper storage and security. Specific employees will be assigned specific inspection responsibilities and 


given the authority to remedy any problems found; 


■ Emergency response procedures in accordance with Saudi Aramco procedures will be provided in order to 


avoid any potential incidents to ensure that contamination incidents are controlled if they occur; 


■ Regular reviews of emergency response procedures will be undertaken, including a contingency plan for 


spills, leaks, weather extremes etc.; 


■ Continuous monitoring and reporting of the plants’ performance should be undertaken in order to establish 


baseline conditions and whether conditions are improving or deteriorating; and 


■ To reduce the risk of wind-blown residue contaminating the site or adjacent areas, the evaporation ponds 


should either have all residue removed on a regular basis or have a continuous supply of water to keep the 


tanks damp. The residue left in the evaporation ponds will be collected and disposed of as a hazardous 


waste by a PME licensed hazardous waste contractor. 


18.4.5 Water Resources and Waste Water Management 


The Project will not result in any direct discharges to the environment. 


18.4.5.1 Wastewater Process 


The process wastewater will be discharged to an evaporation pond following onsite treatment e.g. 


demineralisation, and therefore no further mitigation is required. The removal of oils and hydrocarbons from 


waste waters will be undertaken, which will generate waste materials. Furthermore, when the waste process 


water evaporates it will leave behind a residue. These wastes will need to be collected and disposed of as a 


hazardous waste by a PME licensed hazardous waste contractor (see Section 0 for appropriate controls). 


18.4.5.2 Sanitary Wastewater Effluent 


The generation of treated sewage effluent is considered to be a positive impact as it provides a source of water 


for raw water demands of the Project. Sanitary sludge generated will be disposed of by tanker by a PME 


licensed contractor. 


If there is sufficient effluent for use within landscaping, prior to re-use for irrigation it will be necessary to 


implement adequate quality control measures to ensure that no impacts upon the environment or health and 


safety are realised. The United States Environmental Protection Agency (USEPA) Guidelines for Water Reuse 


(2004) provide guidance on the safe reuse of wastewater for irrigation. It is recommended that these guidelines, 


or a suitable recognised alternative, are adhered to when implementing this element of the Project.  
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18.4.5.3 Local Water Resources 


The source of potable water for the site is currently unknown but will be delivered to the Project site by tankers, 


which indicates that local water resources will be impacted. It is therefore recommended that potable water 


reduction measures are implemented such as water efficient faucets, urinals, showerheads and toilets. 


18.4.5.4 Storm Water Generation and Management 


■ Runoff from areas without potential sources of contamination should be minimised by the development of 


appropriate storm-water and run-off control measures within the design of the Project which could include, 


for example, reduction in peak discharge rates by using swales and retention ponds;  


■ Oil water separators and grease traps should be installed and maintained as appropriate at refuelling 


facilities workshops, parking areas, fuel storage and containment areas; and 


■ Sludge or other solid wastes arising from storm water catchments or collection and treatment systems may 


contain elevated levels of pollutants and should be disposed in compliance with local regulatory 


requirements, in the absence of which disposal has to be consistent with protection of public health and 


safety, and conservation and long term sustainability of water and land resources. 


18.4.6 Terrestrial Ecology Management 


Chapter 11 – Terrestrial Ecology outlines that as there is limited terrestrial ecology in the area the impact of 


the operation of the Project is likely to be of negligible significance, however the following key mitigation 


measures will be implemented:  


■ Any additional landscape planting should be proposed and designed to provide some ecological benefit in 


attracting bird and insect species. Native species should be favoured over exotic species; 


■ Where practicable, naturally growing vegetation within the site boundary should be protected and/or 


encouraged, e.g. ensuring that vehicles and members of staff keep to maintained roads and pathways 


would protect the onsite vegetation from trampling. This will encourage native species which will be free 


from grazing pressure of livestock animals which would in turn attract fauna species such as birds and 


insects, increasing the biodiversity of the site; 


■ The land within the site boundary should be kept clear of any municipal or industrial waste arising from 


facility processes (other than designated areas where appropriate controls should be applied), staff and 


staff housing and offsite sources. This would improve the general “environmental quality” and amenity 


value of the site and reduce potential attraction of pest species such as rats and flies to the site; and 


■ Vehicles carrying potentially toxic, friable materials should be covered at all times so that these materials 


are not accidentally deposited into the natural environment, causing harm to flora and fauna.  
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18.4.7 Socio-Economic Management 


The operation of the RTR facility will create economic opportunities for the local area. This is likely to include 


increased business for services with the additional workers and contractors. There will also be opportunities for 


various support service providers including guards, cleaners, catering and other site management facilities, 


which will provide employment and a further source of income. 


However, one of the key issues is ensuring that operational staff employed by the operating company and 


contractors are protected from workplace incidents and illness through appropriate health and safety systems 


both during normal operation and other tasks such as maintenance and repair. Appropriate safety systems 


such as fire protection and emergency procedures will also be required.  


18.4.7.1 Operational Worker Welfare 


It is recommended that the following measures are adopted during the operational phase of RTR: 


■ Implementation of Saudi Arabian Labour Law; 


■ To provide the employees with a safe and risk free environment, it is recommended that a comprehensive 


EHS plan is developed and implemented. This framework, in line with Performance Standard 2, will 


address measures for accident prevention, identification, mitigation and management of hazards (including 


physical, chemical, and radiological hazards), training of workers and reporting of accidents and incidents; 


■ In accordance with Standard 2, the operating company should develop and implement a human resource 


policy outlining the management approach towards working conditions, entitlement to wages and any 


benefits and terms of employment. This policy must be disseminated and accessible for all employees, 


clearly defining the employees’ legal rights and the management’s statement on child labour, forced labour 


and on non-discrimination and equal opportunities. This policy will also provide the mechanism through 


which employees can express and register their concerns and the system through which these grievances 


will be addressed; 


■ Expatriate staff must be provided with an induction course (as part of their training), which will highlight 


social and cultural trends in practice in Saudi Arabia. The objective of this course will be to familiarise the 


expatriate staff with knowledge of their host country and provide an understanding and respect for other 


cultures. The aim will be to reduce, prevent and mitigate against social and cultural tensions and potential 


hostility between workers and the residents of surrounding communities;  


■ Where feasible, staff will be of local origin where suitably qualified applicants are available. This will ensure 


a degree of balance between the use of non-Saudi Arabian workers and locally employed personnel during 


the operational phase, and limit the impact on the local economy;  


■ In common with Performance Standard 4, all components of and infrastructure associated with the Project 


will be operated in accordance with industry best practice by qualified staff; and 
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■ In line with Performance Standard 1 it is also recommended that a grievance mechanism is established for 


local residents, giving them a platform to raise any concerns. 


18.4.7.2 Air Quality Impacts on Human Health 


■ All combustion units and associated plant on-site will be subject to an annual inspection, servicing and 


maintenance programme to ensure optimal efficiency and ensure, as far as practicable, all equipment is in 


good working order at all times; 


■ The proposed facility will incorporate a Continuous Emission Monitoring System (CEMS) for CO, NOx and 


PM10 for the two stacks at the plant. This would accurately determine pollutant concentrations in the 


emissions and provide an indication of any exceedances in emissions from the plant against the KSA and 


IFC air pollution standards; 


■ Ambient air monitoring of the pollutants would be undertaken using the existing data of the nearby Saudi 


Aramco air monitoring station/s to verify the current baseline and impact of the existing facilities in the 


airshed; 


■ Operating instructions to be provided to ensure that machines do not operate above the allowed limits; and 


■ A periodic calibration and maintenance programme will be implemented to maintain the monitoring systems 


in place. 


18.4.7.3 Impacts on Local Businesses 


As the impacts are considered to be positive there is no need for any mitigation measures to be implemented. 


18.4.7.4 Macro-Economic Impacts 


As the impacts are considered to be positive there is no need for any mitigation measures to be implemented. 


18.4.8 Cultural, Heritage & Archaeology Management 


If buried archaeological remains are discovered or suspected at any time during the construction phase of the 


proposed Project, all works must cease in that area and relevant departments such as the Saudi Commission 


for Tourism and Antiquities and Riyadh Museum for History and Archaeology should be contacted immediately 


for advice on how to proceed. 


18.4.9 Landscape & Visual Management 


It is recommended that landscaping is enacted for the site and the wider area in order to increase the 


attractiveness (or ‘liveability’) of the site to residents and workers alike. Should any landscaping be incorporated 


at any stage during the operational phase, treated wastewater generated by the Project may be utilised for 


irrigation assuming that the effluent quality meets the required standards established by the PME. It is 


presumed that this would be the responsibility of Saudi Aramco. An additional approach would be to reference 
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the WHO Guidelines for the Safe use of Wastewater, Excreta and Greywater or recognised standards such as 


the US Environmental Protection Agency (US EPA) Guidelines for Water Reuse (2004). 


18.4.10 Traffic and Transportation Management 


Whilst a reasonably significant number of vehicle movements may be predicted as a result of the operational 


phase of the Project, it is considered that due to the high capacity of Highway 75, no significant impacts are 


likely to occur on the local highway network; however the following key preventative measures will be 


implemented:  


■ Where possible, operational traffic should be scheduled during off-peak traffic times; 


■ Waste collection will be scheduled to minimise journeys at peak times; 


■ The transportation of any waste that could represent a hazard to the environment will be undertaken 


according to legal requirements to minimise the risk of accidental spillage or accidents; and 


■ A designated Traffic Coordinator will be assigned to the Project and will be required to prepare and 


implement a Traffic Plan. The Traffic Plan will be informed by a Traffic Survey which will include physical 


examination of the routes, carriers and support activities that could impact the movement of materials and 


equipment. 


18.5 Monitoring Programmes 


An environmental monitoring programme will be developed and implemented as part of the OEMP. The 


monitoring programme will include the on-going review of emissions which will be reported to the PME on an 


annual basis and more frequently if there are either abnormal operating conditions, or changes which may 


affect the environmental quality of the emissions.  


18.5.1 Air Quality 


As stated in the Framework Operational Environmental Management Plans above a CEMS will monitor for CO, 


NOx and PM10 for the two stacks at the plant. 


Ambient air monitoring of the pollutants considered in this assessment will utilise the existing data of the nearby 


Saudi Aramco air monitoring station/s. 


The results of monitoring work will be collated on a six monthly basis and the results assessed against PME 


emissions standards and PME ambient air quality standards. Any exceedances of these standards will be 


reported immediately to Saudi Aramco. 
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A GHG inventory, in accordance with The Greenhouse Gas Protocol
77


, will be produced every year. In order to 


calculate GHG emissions, the following steps are detailed: 


■ Identify GHG emissions source; 


■ Select a GHG emissions calculation approach; 


■ Collect activity data and choose emission factors; 


■ Apply calculation tools: two specific calculation tools for the emission of GHG from a co-generation facility 


are provided within the Greenhouse Gas Protocole
78


; and 


■ Roll-up GHG emissions data to corporate level. 


The implementation of a GHG inventory will allow building an effective strategy to manage and reduce GHG 


emissions. 


18.5.2 Noise & Vibration 


It is important to note that there are occupational noise standards that need to be maintained as part of the 


Health and Safety of the employees at the facility. It is therefore important that noise levels in working areas are 


limited to less than 85 dB(A) at 1m from any noise generating equipment. This should be regularly monitored to 


ensure compliance. 


18.5.3 Waste Management 


As part of the OEMP, all paperwork and records of hazardous waste management activities on-site will need to 


be maintained including records of off-site disposal to landfill as follows: 


■ The operating company will maintain the following records and reports: 


 Keep one copy of each transport document it has generated pending receipt of the signed copy from the 


facility designated in the document. It shall also keep the signed copy for at least 5 years as of the date 


of receipt of the waste by that facility; 


 Retain copies of the results of all tests and analysis performed on the hazardous waste as well as 


copies of all pertinent reports, correspondence and documents for at least five years from the last date 


of handling of such waste; 


 Submit to the PME an annual report on all hazardous waste generated during the year. Copies of such 


reports shall be retained for at least five years from the date of completion; and 


                                                      


77
 World Resources Institue and World Business Council for Sustainable Development, 2004. The Greenhouse Gas Protocol – A corporate Accounting and 


Reporting Standard Revised Edition, ISBN 1-56973-568-9, USA.  


78
 The Greenhouse Gas Protocol, 2012. Al Tools. [Online]  Available at: www.ghgprotocol.org/calculation-tools/all-tools [Accessed 17 07 2013] 
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 Submit on demand to the PME or the agencies designated by it, all documents, records and reports 


related to the waste. 


■ Hazardous Waste Transporters and Hazardous Waste Management Facilities are required have both a 


valid identification code and a work permit from the PME. The management at the RTR facility should 


maintain an up to date list of local contractors who can satisfy their requirements for the responsible 


handling and disposal of hazardous waste. 


18.6 Decommissioning Plan 


A comprehensive plan for decommissioning the facility should be compiled at the end of its design life. All 


decommissioning and restoration activities must adhere to the requirements of appropriate governing 


authorities and will be in accordance with all applicable local and international regulation and guidance. The 


decommissioning and restoration process is likely to include: 


■ The removal of above-ground structures;  


■ The removal of below-ground structures (turbine foundations); 


■ The restoration of topsoil; and 


■ The implementation of a monitoring and remediation period.  


Successful decommissioning will only be complete when all buildings, equipment, materials, wastes or any 


other materials, which could result in environmental pollution, are removed from the site and recycled, 


recovered or disposed of. 
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19 Conclusions & Recommendations  


19.1 Key Conclusions 


19.1.1 Air Quality 


An assessment of the impact of the Project on local air quality during both construction and operation has been 


undertaken with regard to IFC Guidelines. Air dispersion modelling included two stacks cumulatively with 


existing Saudi Aramco refinery sources. Due to a lack of PM monitored data in the Ras Tanura area, 


background concentrations could not be considered. 


Releases that are anticipated during the construction phase creating dust nuisance, elevated PM10 levels and 


air degradation due to increased traffic have been evaluated to be of minor negative to negligible 


significance.  


During the operational phase of the co-generation plant, nitrogen oxides (NOx), carbon monoxide (CO), 


particulate matter (PM10 and PM2.5), and Sulphur Dioxide (SO2), are all well within the KSA ambient standards.  


The cumulative impact of the proposed co-generation plant and the existing sources within Ras Tanura are in 


compliance with the PME ambient air quality standards for NO2 and CO. However, the NO2 for all sources, 


although within the relevant limits, equate to a moderate negative significance. 


Following implementation of mitigation and control measures recommended, it is predicted that construction 


and operational impacts arising as a result of waste generated by the Project will be reduced to minor 


negative - negligible significance except for NO2 annual which is considered to be of a moderate negative 


significance. 


19.1.2 Noise & Vibration 


An assessment of the potential noise and vibration effects of the RTR facility during both construction and 


operation has been undertaken. The noise and vibration assessment has determined that the potential for 


impacts the construction and operational phase is negligible and that these can be effectively controlled with 


the implementation of measures.  


The construction phase noise impacts have been predicted based upon noise data contained in BS5228. The 


results of the assessment are within the recommended limits and recommendations for the on-going monitoring 


of the noise levels associated with construction activity have been made. Mitigation measures will ensure that 


the construction impacts will represent a residual impact of negligible significance. 


The operational phase noise impacts have been predicted based upon noise data supplied for the intended 


equipment. The results of the assessment are within the recommended limits and recommendations for the on-
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going monitoring of the noise levels associated with operational activity have been made. Mitigation measures 


will ensure that the operation impacts will represent a residual impact of negligible significance.  


A cumulative assessment of noise impacts taking account of Saudi Aramco refinery and the future Project has 


been made and it is considered that the cumulative noise impacts arising from the construction and operational 


phase of the Project will be negligible. 


19.1.3 Waste Management 


An assessment of waste management issues has been undertaken as part of the ESIA, which has identified 


the management and disposal of hazardous wastes as the key waste issue. 


Appropriate control measures for waste storage, handling and transport during the construction and operational 


phases have been provided following a consideration of likely waste streams that may be generated and waste 


management protocol and facilities in KSA. 


It is also recommended that a waste strategy is prepared to encourage the reduction of waste and recycling 


and ensuring a chain of consent system so that waste is appropriately transported and disposed of. Following 


the implementation of mitigation measures and the waste management strategy, it is considered that the 


Project would be able to limit pressures on the existing waste management infrastructure in the surrounding 


region and reduce the potential for contamination occurring by following good practices. 


Following implementation of mitigation and control measures recommended, it is predicted that construction 


and operational impacts arising as a result of waste generated by the Project will be reduced to minor-


negligible significance during construction and to negligible significance during operation. 


19.1.4 Soils, Geology and Contamination 


A site survey undertaken in June 2013 did not identify any localised contamination. Therefore the potential risk 


of contamination at the site is considered to be low. 


The most important factor to ensure that contamination at the Project site is appropriately dealt with is the 


requirement for Saudi Aramco to provide site investigation data to determine the presence of soil and/or 


groundwater contamination at the site. This would be supplemented by additional investigations by the EPC 


Contractor prior to the commencement of construction works at the site. This will identify any existing 


contamination of soils and/or groundwater. If contamination is identified an appropriate strategy of remediation 


will be designed and implemented prior to the commencement of construction. 


In addition to the above, the risk of contamination events occurring during the construction phase can be 


reduced to minor levels through the introduction of appropriate control measures through a CEMP. The 


potential for cumulative effects to occur, as a result of the construction phase, is negligible.  


The risks of contamination during the operational phase can be controlled through appropriate design of, for 


example, storage tanks and storm water systems, and the implementation of an OEMP.   
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The adoption of safe and effective construction methodologies, together with good on-site working and storage 


practices and the implementation of suitable control measures and on-site training and emergency 


preparedness during operation will ensure that potential contamination will represent a residual impact of minor 


negative significance. 


19.1.5 Water Resources & Wastewater 


A key issue associated with water resources is the source of water for both construction and operation, which 


will be supplied by Saudi Aramco. It is understood that the majority, if not all, of this water will be supplied from 


groundwater abstraction. As Saudi Aramco is responsible for the supply of water to the Project it is not possible 


to determine the significance of impact, and it is assumed that Saudi Aramco will ensure the sustainability of 


such abstraction in the long term. It is also important that measures to reduce the requirements for water, both 


potable and non-potable, should be implemented. This has the potential to reduce the impacts upon water 


resources to negligible levels. 


Another identified issue is the management of waste waters during both construction and operation. The 


treatment and disposal of effluents is, in the main, also the responsibility of Saudi Aramco and it is assumed 


that sufficient capacity exists for appropriate treatment and disposal and/or reuse. During the operational phase 


however the RTR operator will be required to dispose of oily water and chemical detergents off-site. This will be 


undertaken using PME licensed contractors and it is important that chain of custody documentation, including 


details of appropriate disposal at a licensed facility are collected from the contractor and maintained on-site.  


Furthermore, the management of stormwater will be important during both the construction and operational 


phases to prevent both localised flooding and the contamination of groundwater through contaminants 


mobilised by stormwater. Prior to construction, a review of geo-environmental investigations undertaken by 


Saudi Aramco will be undertaken and supplemented by further studies if required. If any contamination is 


identified an appropriate remediation strategy will be developed and implemented prior to the commencement 


of construction activities. Appropriate storm water management systems will be designed and implemented as 


part of both construction and operation, together with the implementation of Environmental Management Plans 


during both phases to control any impacts associated with stormwater appropriately.   


Adherence to appropriate management practices for waste water and storm water can mitigate the residual 


impacts to negligible levels. 


The residual operational impacts related to the Project site are considered to be of minor negative significance 


with the implementation of mitigation measures and are therefore considered acceptable. 


19.1.6 Terrestrial Ecology 


The status of the existing terrestrial ecology of the Project site has been assessed as part of this ESIA and the 


potential impacts associated with the Project identified. In order to determine the existing baseline conditions 
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present on site, a desktop review of existing information was undertaken. To complete the results of the 


desktop review, a site survey has been undertaken by WSP. 


The Project site was found to be heavily disturbed with no natural habitat of ecological value remaining. The 


Project site is therefore considered to be of a very low ecological value.  


As the construction and operational impacts are considered to be negligible, no mitigation measures need to 


be implemented. Residual impacts for both phases are also considered to be negligible.  


19.1.7 Socio-Economic 


An assessment of the potential social effects of the Project has been undertaken. The assessment has 


confirmed that there will be no impacts to local communities in terms of noise, air quality or other impacts 


during the construction and operational phases. Therefore, it has not been necessary to undertake a 


programme of consultation with local communities. 


The key aspects highlighted relate to the health and safety and welfare of construction workers and the health 


and safety of operational staff. With the adoption of suitable control measures, including health and safety plans 


and in the case of construction workers measures to ensure their social wellbeing, it is predicted that the 


potential impacts will be reduced to acceptable levels. 


With the implementation of the proposed mitigation it is considered that health and safety risks for operational 


workers can be significantly reduced and therefore the residual impacts are predicted to be of minor negative 


to negligible significance. 


In terms of the nuisance to the Saudi Aramco Operational Staff, it is predicted that the residual effects 


associated with noise and dust during construction will remain of negligible significance and the residual 


effects associated with air quality during operation will be of minor negative significance.  


It is generally thought that the development of the RTR facility will have a positive impact on the local economy, 


particularly in terms of local job creation. In addition, it will be the responsibility of the EPC contractor and 


Operating Company to develop comprehensive Environmental Management Plans specific to the construction 


and operational phases of the RTR facility, respectively.  


Due to the provision of additional employment opportunities during both construction and operation, the 


proposed facility is expected to represent a positive employment option which may draw prospective residents 


back to the region.   


Key economic benefits that are thought likely to be derived from the proposed facility include:  


■ The creation of temporary and permanent jobs during the construction and operational phases of the 


proposed development;  


■ The potential for labour and procurement contracts to be let locally during the construction phase and the 


capital cost of the redevelopment; and, 
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■ The potential for indirect increased local spending from the incoming workforce.  


19.1.8 Cultural, Heritage & Archaeology 


Given that the proposed site is located in an area allocated for industrial use, the site, although undeveloped, is 


heavily modified and there are no obvious surface artefacts or sites of potential cultural heritage significance. 


Furthermore, a desk-based assessment has determined that there are no known heritage sites within the local 


area. 


However, it is recommended that in accordance with IFC Performance Standard 8:  Cultural Heritage an 


‘archaeological watching brief’ is undertaken during the relevant stages of the development, such as during 


excavations and other site preparation works. 


Should any potential artefacts and/or resources be discovered at any time, now or in the future, it is beholden 


on all responsible parties to ensure that works are curtailed immediately and experts consulted. 


19.1.9 Landscape & Visual 


The proposed site of the facility is situated in an area of little visual amenity, and one which has already been 


degraded by the existence of the existing industrial facilities.  


As a result of the already impacted landscape and the low sensitivity of visual receptors the residual impacts 


resulting from both the construction and operation of the Project will be negligible. 


19.1.10 Traffic & Transport 


A review of potential traffic impacts has been made and best practice mitigation measures presented. With a 


relatively low increase in traffic due to the construction and operation of the Project, combined with the existing 


capacity of Highways 613 and 614, the residual impacts of traffic and transportation are considered to be of 


minor negative significance during construction and to be of negligible significance during operation. 


19.1.11 Environmental Management Plans 


In order to ensure the effective control of impacts during the construction phase of the Project, this ESIA 


includes a Framework Construction Environmental Management Plan. This identifies all control measures 


which will reduce the significance of impacts resulting from construction activities identified within the ESIA. 


It is recommended that the EPC contractor develops a Project Environmental Health & Safety Plan or 


Construction Environmental Management Plan which incorporates all the mitigation measures set out within 


this ESIA in relation to construction, which are presented in full in Chapter 17 – Framework Construction 


Environmental Management Plan. The measures will need to be adopted by both the EPC contractor and 


their sub-contractors. This will ensure that the actions identified within the ESIA will be integrated and 


implemented in full. 
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A Framework Environmental Management Plan has also been included within this ESIA which includes all 


mitigation measures which have been identified to reduce significant impacts during the operational phase of 


the Project. It is recommended that all mitigation measures set out in full in Chapter 18 – Framework 


Operational Environmental Management Plan are integrated into a full Operational Environmental 


Management Plan or Environmental Management System by the Operating Company. This will ensure a 


mechanism for the implementation of all mitigation actions identified within the ESIA to reduce the significance 


of impacts during the operational phase to acceptable levels. It is also recommended that this includes 


monitoring measures for air emissions and noise emissions and the generation and management of wastes as 


a minimum. 


19.2 Monitoring Requirements 


In order to ensure that the Project does not result in exceedences of national or international standards or 


guidance, the ESIA has developed a comprehensive framework for environmental management and monitoring 


plans, covering both construction and operation, which includes the following: 


■ Continuous monitoring of NOx, CO, O2 and H2O shall be made from the stacks of each gas turbine. Any 


exceedences of limit values shall be alarmed. This would accurately determine pollutant concentrations in 


the emissions and provide an indication of any exceedences in emissions from the plant against PME and 


IFC air pollution standards; 


■ Regular noise monitoring will be undertaken throughout the construction phase to assess compliance with 


relevant noise standards; 


■ A full occupational noise survey will be undertaken in the interests of health and safety of site employees 


once the site becomes operational;  


■ Monitoring and audit of solid waste stream production, transport and disposal to ensure compliance with 


relevant waste regulations; and 


■ Sufficient testing in order to determine the presence of soil and/or groundwater contamination at the site.  


19.3 Concluding Statement 


RTR will represent one of three proposed co-generation systems to be installed by Saudi Aramco, within the 


site boundary of existing Saudi Aramco refinery facilities, as part of this Project. The other two sites, located at 


Saudi Aramco’s Abqaiq and Hawiyah sites are the subject of separate ESIAs prepared by WSP.  


The main objective of these three co-generation plants is to produce a reliable source of steam and electricity 


to supply Saudi Aramco for onsite oil and gas treatment facilities. The design of the plants would ensure 
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efficient production of these commodities at the lowest price possible. The plants would all be powered by feed 


water and fuel gas from Saudi Aramco. The projects will replace (in part) some gas fired steam boilers; hence 


the co-generation aspect will give an overall better use of the fuel. In the event of excess electricity being 


generated, this would be fed into the Saudi Electricity Company (SEC) grid system. 


RTR will be a cogeneration plant with a steam and power capacity of 145 – 168 kg/s and 320 – 395 MW 


respectively. Enough space will be provided in the plant for the installation of two units including gas turbine 


(GT) and two heat recovery steam generators (HRSGs) along with necessary auxiliary equipment and services. 


The RTR site is situated within the existing Saudi Aramco facility and is located in the Eastern Province of KSA 


approximately 36km north of the city of Dammam. The Project site area is approximately 34,000 m
2
. 


The RTR will need to be designed, constructed and operated in accordance with the environmental and social 


requirements of the PME. It is expected that private finance will be sought from Ex-Im. Therefore, the Project 


will also be required to meet the stringent requirements of the Equator Principle Financial Institutions (EPFIs) 


and the International Finance Corporation (IFC). 


This report is primarily concerned with the identification and assessment of the environmental and social 


impacts associated with RTR. However, in addition, it also considers the cumulative impacts associated with 


Saudi Aramco facilities within the local area. 


The assessment of the potential impacts resulting from the construction and operational phases of this Project 


has identified that the Project will meet all KSA legal standards, Saudi Aramco Engineering Standards and the 


requirements of the IFC Performance Standards.  


Furthermore, any impacts can be further controlled through the implementation of appropriate management 


measures during both the construction and operational phases of the Project. 
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Limitations 


This report summarizes work performed to-date and presents the findings resulting from that 


work.  The modeling was performed for a proposed Independent Power Project (IPP) to be built 


at the Saudi Aramco Ras Tanura Refinery (RTR).  Source and emissions information for the IPP 


was provided by Marubeni Europower Ltd.  Air quality modeling of two stacks associated with 


the IPP was conducted for the pollutants NO2, CO, PM2.5 and PM10 based on the data provided.  


Emissions and source characteristics from existing sources at the RTR site were available from 


other air quality modeling studies.   These existing sources were modeled as part of a cumulative 


impact assessment.  The studies on which the existing RTR source information was derived are 


believed to be accurate at the time of the studies, but the data may not reflect all existing or 


planned future sources at the facility or modifications at the facility since the time of the studies.  


The emissions data for the existing RTR sources will be provided to Saudi Aramco for review 


and approval upon request.   


 


Onsite ambient monitoring data were used to determine ambient background concentrations to 


reflect the impact of distant sources or other sources not explicitly modeled.  The most recent 


ambient monitoring data for a three year period (2009-2011) were used to estimate NO2 and CO 


background concentrations.  There is no nearby monitoring data available for PM10 and PM2.5, 


and therefore consideration of background concentrations was precluded in the cumulative 


analysis for these two pollutants. 


 


The findings presented herein are made to a reasonable degree of scientific certainty and based 


on the provided source specifications.  Exponent reserves the right to supplement this report and 


to expand or modify opinions based on review of additional material as it becomes available 


through any additional work or review of additional work performed by others. 
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1 Executive Summary 


Exponent has conducted an air quality modeling study to evaluate the impact of a new 


Independent Power Project (IPP) to be built at the Ras Tanura Refinery (RTR).  The IPP will be 


a greenfield gas-fired power plant producing 320 MW and 1,000 pounds steam per hour.  The 


new cogeneration plant will be located inside the Ras Tanura Refinery on the RTR peninsula 


located on the Arabian Gulf coast, about 50 km south of Jubail, in Saudi Arabia. 


The modeling analysis evaluated air quality impacts due to emissions of nitrogen oxides (NOx), 


carbon monoxide (CO) and particulate matter (PM10 and PM2.5).  The IPP sources modeled were 


two proposed new stacks modeled as point sources.  A cumulative air quality assessment has also 


been conducted of the area which includes modeling of existing RTR sources and an assessment 


of ambient background concentrations for assessment of compliance with Saudi Arabian ambient 


air quality standards. 


The meteorological modeling approach consisted of simulating the meteorological conditions 


over the region for five years (2007 to 2011) with the NCAR/Penn State Fifth-Generation 


Mesoscale Model (MM5) at 4 km resolution and the CALMET diagnostic meteorological model 


to produce fine-scale three-dimensional (3-D) meteorological fields at 1 km resolution.  


Consistent with Saudi Aramco Engineering Procedures (SAEP-340), Ambient Air Quality and 


Source Emissions Standards, the dispersion model used in the analysis was the U.S. EPA-


approved CALPUFF dispersion model. 


The air quality modeling analysis has been conducted for the IPP at Ras Tanura Refinery site 


making use of five years of meteorological data, emissions from the proposed IPP facility and 


existing background Ras Tanura Refinery emissions.  The modeling analysis was conducted for 


NO2, CO, PM10 and PM2.5, and the predicted concentrations were compared with the Presidency 


of Meteorology and Environment (PME) ambient air quality standards.  Background 


concentrations of NO2 and CO based on monitoring data collected onsite were considered in the 


cumulative analyses.  The cumulative results are summarized in Table 1-1. 







 


2 
1302718.001-A0F0-0613-R013 


The proposed IPP cogeneration plant is in compliance with the PME ambient air quality 


standards for NO2 and CO including the impacts from existing RTR background sources and 


monitoring background concentrations.   For PM10, the peak predicted impacts from the IPP 


plant and existing RTR sources are a small fraction of the standards (less than 3%) and for PM2.5 


the predicted impacts are less than one-third of the standards.  Due to a lack of PM monitored 


data in the Ras Tanura area, background concentrations could not be considered. 


 


Table 1-1 Cumulative summary results (IPP sources, existing RTR source and monitoring 
background) 


Species 
Time 


Period 


Ambient 
Standard 
(µg/m3) 


Rank 
Worst Case Year 


(IPP + RTR 
sources) 


Monitoring 
Background 


Worst Case Year  


IPP + RTR + 
Background 


NO2 (µg/m3) 
1hr 6601 H3H1 131.2 145.9 277.1 


Annual 100 N/A 12.51 27.0 39.51 


CO (µg/m3) 


1hr 40,000 H1H 1,411.5 3,428.6 4,840.1 


8hr 10,000 H1H 285.7 1,757.3 2,043.0 


PM10 (µg/m3) 
24hr 3402 H1H2 9.98 N/A N/A 


Annual 80 N/A 1.08 N/A N/A 


PM2.5 (µg/m3) 
24hr 352 H1H2 9.98 N/A N/A 


Annual 15 N/A 1.08 N/A N/A 


1 The PME 1-hour NO2 standard allows two exceedances of the 660 µg/m3 threshold per 30-day period.  The third highest (H3H) 


predicted ranked concentration over the entire year is presented above as a conservative estimate of compliance. 


2
 Although the PME 24-hour PM10 and PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the 


overall highest predicted values (H1H) are presented above for conservatism.  However, the predicted PM concentrations do not 


include a monitored background contribution due a lack of suitable PM monitoring data.  The PME standards exclude days when 


abnormal natural dust causes the 24-hour concentrations to exceed 340 µg/m3 and 35 µg/m3 for PM10 and PM2.5, respectively in 


evaluating whether there is a violation of the PM standards. 
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2 Introduction 


Exponent has been retained by Marubeni Europower Ltd. to conduct an air quality modeling 


study to evaluate the impact of a new Independent Power Project (IPP) to be built at the Ras 


Tanura Refinery (RTR).  The IPP will be a greenfield gas-fired power plant producing 320 MW 


and 1,000 pounds steam per hour.  The new cogeneration plant will be located inside the Ras 


Tanura Refinery on the RTR peninsula located on the Arabian Gulf coast, about 50 km south of 


Jubail, in Saudi Arabia.  Figure 2-1 shows a satellite picture of the surrounding area. 


The purpose of the modeling analysis was to assess the changes in air quality impacts due to 


emissions of nitrogen oxides (NOx), carbon monoxide (CO) and particulate matter (PM10, PM2.5) 


from the IPP and to determine compliance with Saudi Arabian ambient air quality standards.  


The IPP sources modeled include two stacks modeled as point sources.  A cumulative air quality 


assessment has also been conducted of the area which includes modeling of existing RTR 


sources and an assessment of ambient background concentrations for assessment of compliance 


with the relevant air quality standards. 


The meteorological modeling approach consisted of simulating the meteorological conditions 


over the region for five years (2007 to 2011) with the NCAR/Penn State Fifth-Generation 


Mesoscale Model (MM5) (Grell et al., 1995; Dudhia et al, 2000) at 4 km resolution and the 


CALMET diagnostic meteorological model (Scire et al., 2000a) to produce fine-scale three-


dimensional (3-D) meteorological fields at 1 km resolution.  The CALMET meteorological fields 


then drove the dispersion model CALPUFF (Scire et al., 2000b), which produced hourly ground-


level concentrations of NO2, CO, PM10, and PM2.5.  Source emissions have been developed in 


consultation with Marubeni Europower Ltd. and represent our best understanding of emissions 


that will be achieved. 


NO2, CO, PM2.5 and PM10 concentrations resulting from the cumulative impact modeling of the 


other sources within the Ras Tanura Refinery site were added to the concentrations resulting 


from the new IPP cogeneration plant.  Background concentrations representing the impact from 


distant sources and other sources not explicitly modeled were added to the modeled impacts to 
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obtain estimate of total ambient concentrations impacts for comparison with the ambient air 


quality standards set by the Saudi Arabian Presidency of Meteorology and the Environment 


(PME).  Those standards are summarized in Table 2-1. 
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Figure 2-1. Satellite picture of the two IPP cogeneration stacks within the Ras Tanura 
Refinery site boundary and the CALPUFF domain boundary (Google Earth 
background). 
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Table 2-1 PME ambient air quality standards1 


POLLUTANT 
TIME 


PERIOD(a) 


PME AMBIENT AIR QUALITY LIMITS 


MAX. CONC. 


µg/m3 (ppm)(b) 


ALLOWABLE 


EXCEEDANCES(c) 


Nitrogen Dioxide (NO2) 
1 hour 


1 year 


660 (0.35) 


100 (0.05) 


2 per 30 days 


none 


Carbon Monoxide (CO) 
1 hour 


8 hours 


40,000 (32) 


10,000 (8.1) 


none 


none 


Inhalable Particulate 
Matter PM10 (d-e) 


24 hours 


1 year 


340 


80 


24 per year(d) 


none 


Inhalable Particulate 
Matter PM2.5 (e-f) 


24 hours 


1 year 


35 


15 


24 per year(f) 


none 


(a) Readings are averaged over the period indicated. 
(b) Maximum ground-level concentration (GLC) value corrected to STP (standard temperature and pressure 


conditions of   25 °C (298 °K) and 760 mm Hg). 


(c) Indicates the number of times a GLC may be in excess of the GLC limit value without registering as a 
violation of the standard.  Allowable exceedances are counted over a calendar month or year as appropriate 
using the Gregorian calendar. 


(d) The average 90th percentile 24 hour concentration must not exceed 340 µg/m3 


(e) Exceedances of this pollutant as a result of natural causes such as sand storms are not considered violations of 
the standard 


(f) The average 90th percentile 24 hour concentration must not exceed 35 µg/m3  


                                                 


1 Ambient Air Quality Standard (PME, 2012), effective as 01/05/1433H (24/03/2012G). 
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3 Sources and Emissions 


3.1 Independent Power Plant Emissions 


The IPP will be fueled by natural gas.  Emissions will be vented through two 30-meter stacks.  


Pollutants emitted include NOx, CO and particulate matter (PM).  Client-provided emissions for 


PM10 were conservatively assumed to be all in the form of PM2.5 for modeling purposes.  The 


emissions of SO2 are virtually zero, so SO2 was not modeled in this study.  Figure 3-1 shows the 


planned locations of the two stacks. 


Characteristics of the two sources and their emissions are provided in Table 3-1.  Information to 


compile the characteristics of the stacks were gathered from “Attachment 12 – Plot Plan 


(RTR).pdf” for the location of the stacks and from “Air Quality SECL Reply to Aramco 3 cogen 


Request for Information (dated 03 April 2013).docx” for stack height and diameter.  The exhaust 


temperature was calculated based on the heat flow diagrams in “Attachment – Heat Flow 


Diagram RTR).pdf”.  The exit velocity was provided on an email received May 29, 2013.  SO2 


emission rates from the gas-fired units are close to zero, NOx and CO emission rates are based on 


F-factor calculations per EPA Method 19 (ppmvd and O% were provided in the document: 


“Attachment – SECL Emissions Data Sheet (dated 27 May 2013).xlsx”).  PM10 and PM2.5 


emission rates are calculated based on the fuel firing rate using the total PM emission factor from 


AP-42 Table 3.1-2a (dated 04/2000).  Details of the emissions calculation are provided in 


Appendix A. 


3.2 Existing Ras Tanura Refinery Sources for Cumulative 
Assessment 


Existing Ras Tanura Refinery sources were gathered from previous air quality modeling 


assessments.  The source characteristics and emissions will be provided to Saudi Aramco for 


review and approval upon request.   
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3.3 Building Downwash Analysis 


Short stacks that are relatively close to buildings or other structures may be affected by building 


downwash effects.  The buildings affect the air flow and increase atmospheric turbulence in the 


vicinity of the structures.  This may affect dispersion and plume rise of emissions emitted near 


the buildings. 


The building downwash analysis was produced using the U.S. Environmental Protection 


Agency’s Building Profile Input Program (BPIPPRM, dated 04274).  The program incorporates 


Good Engineering Practice (GEP) guidance and building downwash guidance to produce the 


building heights and projected building widths that affect the dispersion of pollutants from the 


source in question.  For stacks less than GEP height near a building, the building’s wake has a 


direct effect on the dispersion of a pollutant. 


For every wind direction, this area of influence extends five times L (5L) directly downwind 


from the trailing edge of the structure, where L is the lesser of the building’s height or direction 


specific projected building width.  The area of influence extends 0.5L in the crosswind direction 


and 2L in the upwind direction.  A building’s wake effect height is determined by adding 1.5L to 


the building’s height.  The building with the largest wake effect height, whose area of influence 


encompasses a stack, is the dominant influential building for that stack.  Wakes from two 


structures that are closer than the greater of either structure’s L are considered “sufficiently 


close” to one another that their wakes effectively act as one.  If the projected widths of the 


structures do not overlap, then the structures are combined and the gap between the two 


structures is treated as if the gap had been filled with a structure equal in height to the lower 


structure. 


A complete building downwash analysis was conducted to develop wind-direction-specific 


effective building dimensions for use in the modeling analysis. 
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Figure 3-1 Ras Tanura Refinery existing sources (red crosses) and the two stacks of the 
new IPP cogeneration facility (blue crosses) on a Google Earth map image. 
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Table 3-1 Characteristics and emissions of the two new IPP cogeneration sources 


 Description Plant 
UTME-39 
WGS-84 


UTMN-39 
WGS-84 


Base 
Elev 


Stack 
Height 


Stack 
Diameter 


Exhaust 
Velocity 


Exhaust 
Temp PM10 NOx CO 


   km km m m m m/s K g/sec g/sec g/sec 


RTR1 New Co-gen stack  410.617 2952.636 4 30.00 5.50 17.6 442.09 1.416 19.760 4.331 


RTR2 New Co-gen stack  410.651 2952.668 4 30.00 5.50 17.6 442.09 1.416 19.760 4.331 
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3.4 Background Concentrations from Monitoring 


Hourly ambient concentration measurements for NO2 and CO from the Rahimah AMMNET 


monitoring station for year 2009 through year 2011 were used to represent the impacts of distant 


background sources or other sources that were not explicitly modeled.  Level 1 background 


defined by the U.S. EPA is the most conservative estimate of background concentrations.  It is 


based on the highest measured concentrations each year averaged over a recent three-year period, 


consistent with the form of the ambient air quality standard.  EPA guidance indicates that the 


measured concentrations used in the determination of background should exclude impacts from 


nearby sources that are explicitly modeled.  This is done by excluding data measured when the 


monitor is downwind of the nearby facility.  In this study, Level 1 background concentrations 


were determined for 1-hour and annual NO2 and 1-hour and 8-hour CO.  The Level 1 


background concentrations are shown in Table 3-6.  The monitoring background values are 


added to the results of the modeling to evaluate the cumulative NO2 and CO impacts, which are 


then compared to the ambient air quality standards.  Refinements can be made to background 


concentrations (i.e., Level 2) to reduce the level of conservatism by evaluating the diurnal and 


seasonal variations in the background concentrations.  However, because compliance with the 


ambient air quality standards was demonstrated with the more conservative Level 1 background, 


the use of Level 2 background was not necessary in this study.  Ambient monitoring data for 


PM10 and PM2.5 were not available in the Ras Tanura area, so background concentrations for PM 


could not be determined.   


Table 3-2 Level 1 ambient background concentrations 


Level 1 Ambient      
2009- 2011 


CO 1-HR 2 
(µg/m3) 


CO 8-HR 3 
(µg/m3) 


NO2 1-HR 4 
(µg/m3) 


NO2 ANNUAL5 
(µg/m3) 


Rahimah AMMNET 1 3428.6 1757.3 145.9 27.0 


(1) Rahimah AMMNET:  Excludes data when wind direction is between 90° to 180° or when wind direction is missing. 
(2) CO 1-HR:  Rank 1 value from each year averaged across three years. Units Conversion Factor: ppb to µg/m3 = 1.1428 
(3) CO 8-HR:  Rank 1 value from each year for averaging periods with ≥ 75% valid data averaged across three years. Units Conversion 


Factor: ppb to µg/m3 = 1.1428 
(4) NO2 1-HR:  Rank 1 and Rank 2 values excluded from each month with ≥ 75% valid data. Maximum remaining value for each year 


averaged across three years. Units Conversion Factor: ppb to µg/m3 = 1.8868. 
(5) NO2 ANNUAL:  Averaged over total number of valid hours. Units Conversion Factor: ppb to µg/m3 = 1.8868. 
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4 Meteorological Modeling 


The approach in this study was to use a numerical weather model combined with meteorological 


observation data from the Saudi Aramco Air Quality and Meteorological Monitoring Network 


(AMMNET), nearby aviation stations and Royal Commission stations as input into the 


CALMET diagnostic meteorological model to provide meteorological input to the air dispersion 


modeling.  The numerical weather prediction model used was MM5.  Its implementation for the 


modeled area is described in Section 4.1.  The meteorological observations data are described in 


Section 4.2 and CALMET model in Section 4.3. 


4.1 MM5 


The NCAR/Penn State Fifth Generation Mesoscale Model Version 3, known as MM5 (Dudhia et 


al., 2000), was run for five years (2007 to 2011) over a set of nested domains of increasing 


spatial resolution 36 km, 12 km and 4 km.  Domain 3 at 4-km resolution provided high-density 


three-dimensional meteorological data for input into the CALMET model.  Figure 4-1 displays 


Domain 2 at 12-km resolution and Domain 3 at 4-km resolution. 


Terrain elevations and land-use categories needed by the MM5 model were taken from USGS 


data sets archived at NCAR.  For the coarse domain, 5-minute (9-km resolution) global terrain 


and land use data sets were used; 2-minute (4-km resolution) data were used for other domains.  


The land surface properties of desert in MM5 were mainly deduced from the desert areas in the 


southwestern United States.  The roughness length of 10 cm is too large for the barren areas in 


the vicinity of Ras Tanura.  Warner and Sheu (2000) found that the better value is 1 cm for 


vegetated desert and 0.5 cm for desert areas without vegetation.  These values were used in the 


application. 


The MM5 model was run in the non-hydrostatic mode using the upper radiative boundary 


condition.  The Dudhia simple ice explicit moisture scheme (Dudhia, 1989) was used in the 


simulation.  Compared with the Goddard moisture scheme or the mixing phase moisture scheme, 


this scheme is computationally efficient and can still produce wind and precipitation fields 
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without obvious differences.  The Grell cumulus parameterization scheme (Grell et. al., 1994) 


was used to account for subgrid scale moist convection.  The MRF boundary scheme (Hong and 


Pan, 1996) was used for planetary boundary layer (PBL) parameterization.  This scheme was 


implemented in the NCEP MRF model.  It is efficient and suitable for high-resolution PBL.  This 


scheme can also output the wind at 10m and the relative humidity and temperature at 2m.  These 


variables are used in CALMET.   


The cloud-radiation scheme from Dudhia (1989) was used for atmospheric heating and cooling.  


This scheme calculates the upward and downward flux of longwave radiation and the downward 


flux of shortwave radiation.  It can account for radiative fluxes between clouds and clear air. 


 


Figure 4-1. MM5 nested domains. Domain 3 meteorological fields at 4-km resolution were 
used as input into CALMET. 
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Multiple-layer soil temperatures were computed using the NOAH land surface model (National 


Centers for Environmental Prediction, Oregon State University, Air Force, and Hydrologic 


Research Laboratory).  Additional geographical data, such as soil types, vegetation fraction, and 


annual deep soil temperatures were needed for the land surface model; and these data were 


obtained from NCAR.  Vertically resolved soil temperature profiles allow rapid response to 


surface temperature changes. 


One-way nesting was used in the MM5 simulation.  This manner of nesting enables the addition 


of new domains later without re-running all higher domains.  For MM5 applications used for 


historical simulations, analyses data is used as boundary and initial conditions for the entire 


simulation period.  This nesting can reduce the drift of modeled features from their analytical 


states in coarse domains. 


MM5 was initialized using the 1o x 1o Final Analysis (FNL) data from NCEP at NCAR, which is 


an improvement on the NCEP 2.5-degree by 2.5-degree data set.  The FNL data were archived at 


NCAR with temporal resolution of six hours at 26 standard pressure levels:  surface, 1000, 975, 


950, 925, 900, 850, 800, 750, 700, 650, 600, 550, 500, 450, 400, 350, 300, 250, 200, 150, 100, 


70, 50, 30, 20, and 10 hPa.  The data include two-dimensional variables of snow cover, sea 


surface temperature (SST), sea level pressure, and three-dimensional variables of temperature, 


geopotential height, U and V components, and relative humidity. 


The spatial resolution of SST is 1o x 1o in the FNL data, which is reasonable for open oceans but 


too coarse for the Red Sea and the Arabian Gulf.  Therefore a better SST data set, the daily 4 km 


AVHHR Pathfinder V5 SST, was used in simulation.  NOAA/NASA AVHRR Oceans 


Pathfinder sea surface temperature data were derived from the 5-channel Advanced Very High 


Resolution Radiometers (AVHRR) on board the NOAA -7, -9, -11, -14, -16 and -17 polar 


orbiting satellites.  Daily ascending pass (daytime) and descending pass (nighttime) were 


combined to form daily SSTs.  If no observation could be found at a grid point, the nearest 


observation within a time window of 3-days was used to replace the missing value.  If no 


observation could be found in the window, the weekly SST from the same data set, and then the 


SST from a neighboring grid within one-grid range, was used as a replacement.  The SST from 


FNL data set was the final replacement for any remaining missing values in the AVHHR SSTs. 
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MM5 was run in two-day periods with an additional six hours for spin-up time.  The initial FNL 


data are model output and therefore already are in a dynamically consistent state.  The spin-up 


time of six hours is enough to let the MM5 reach a dynamical balance within its domains.  Four 


dimensional data assimilation (FDDA) analysis was applied for Domain 1 to impose a constraint 


on time-integrations in MM5.  FDDA analysis nudges the MM5 simulation to the FNL analysis 


at every step of time-integration.  The purpose of two-day simulation length was to reduce the 


divergence between forecasts and analyses. 


4.2 Meteorological Surface Stations 


Meteorological data collected at onsite and nearby offsite monitoring stations were used in the 


development of meteorological surface observation files (SURF.DAT) for use in CALMET 


modeling.  A total of ten (10) surface stations were used in the CALMET modeling, as shown in 


Table 4-1 and plotted on Figure 4-5. 


Six AMMNET stations, two Royal Commission stations and two aviation station data were used 


in the modeling.  In addition, Dammam, Dhahran and KFIA meteorological datasets are obtained 


from the (International World Organization) ISHWO datasets. 


4.3 Wind Roses 


Figure 4-2 shows the annual meteorological observation station surface wind rose for 2011 at the 


Rahimah location, the closest to the new IPP cogeneration project.  Figure 4-3 shows the annual 


wind roses from 2007 to 2010 at the same meteorological station.  There is very little inter-


annual variation, with strong and consistent WNW and NNW winds throughout the year.   


There is a slight diurnal variation, as evidenced by Figure 4-4 which shows the 2011 wind roses 


for four periods throughout the day (hours 01-06, 07-12, 13-18, 19-24) and highlights a strong 


sea breeze component in the afternoon from the NNW-N.  As it rotates clockwise throughout the 


day, it changes from the locally induced thermal circulation flow at night (land breeze) from the 


WNW direction (hour 01-06), and then shifts to strong NNW-N wind in the afternoon (sea 


breeze).  Appendix B contains a full set of wind roses for all of the meteorological stations.  







 


16 
1302718.001-A0F0-0613-R013 


Table 4-1 Meteorological surface station observational datasets 


 


 


  


  ID Period of Record UTM* (E), datum 
WGS-84 km 


UTM* (N), datum 
WGS-84 km UTM Zone 


AMMNET 


Berri Conv. 1401 2007-2011 365.197 2979.406 39 


Rahimah Conv. 1403 2007-2011 407.714 2954.806 39 


Ras Tanura ORS 9901 2007-2011 413.898 2949.900 39 


Ju’aymah ORS 9902 2007-2011 401.128 2960.701 39 


Berri ORS 9903 2007-2011 360.594 2984.688 39 


Royal Commission 


Site 1 9991 2007-2011 354.594 2991.458 39 


Site 2 9992 2007-2011 361.271 2995.436 39 


ISHWO – Aviation Sites 


Dammam 404150 2007-2011 380.345 2924.195 39 


Dhahran 404160 2007-2011 416.823      2905.521 39 


KFIA 404170 2007-2011 382.058 2926.062 39 
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Figure 4-2 CALMET annual surface wind rose at the Rahimah meteorological station for 
2011. 
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  Rahimah Station 2007    Rahimah Station 2008 


 


  Rahimah Station 2009    Rahimah Station 2010 


Figure 4-3 Annual surface wind roses from observational data at the Rahimah 
meteorological station from 2007 to 2010. 
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01-06       07-12 


  
13-18       19-24 


Figure 4-4 CALMET wind roses at the Rahimah station by time of the day for the year 2011: 
Hours 01-06 (upper left), 07-12 (upper right), 13-18 (lower left), 19-24 (lower 
right). 
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4.4 CALMET 


4.4.1 CALMET Modeling Setup 


CALMET is a diagnostic meteorological model that produces 3-D wind fields based on 


parameterized treatments of terrain effects such as slope flows, terrain blocking effects, and 


kinematic effects.  It uses available sources of meteorological and geophysical information to 


produce a spatially varying wind field that is consistent with the local terrain and land use 


features, as well as atmospheric stability conditions and mixing height values necessary for the 


dispersion modeling. 


The CALMET-CALPUFF modeling domain extends about 50 km beyond the RTR industrial 


area in all directions and covers a 100 km by 100 km area.  Figure 4-5 displays the CALMET-


CALPUFF modeling domain with the MM5 grid points (4-km resolution) and the 10 


meteorological stations used for CALMET modeling. 


The CALMET domain is centered on the new IPP cogeneration project within the Ras Tanura 


Refinery site and consists of 101 x 101 grid cells with a UTM map projection (Zone 39, WGS-84 


datum).  The horizontal grid spacing is 1 km.  The lower left corner of the domain is located at 


UTM coordinates 353.391 km East, 2899.407 km North.  In the vertical, a stretched grid with 


fine resolution in the lower layers to resolve the mixed layer and somewhat coarser resolution 


aloft is used.  Ten vertical levels are centered at 10, 30, 60, 120, 240, 480, 820, 1250, 1850 and 


2600 meters above the ground.  The cell face heights corresponding to these grid points are 0, 20, 


40, 80, 160, 320, 640, 1000, 1500, 2200, 3000 meters. 
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Figure 4-5 CALMET / CALPUFF domain with MM5 grid points and meteorological stations 
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CALMET was run in hybrid mode, with 4 km MM5 data providing the initial guess fields for 


winds, temperature, cloud cover, moisture variables, and sea surface temperature and with 


meteorological surface observations merged with MM5 as objective analysis for the wind field. 


Mixing heights and micrometeorological variables important for dispersion were computed by 


CALMET.  Convective boundary layers were allowed to develop both inland and offshore, and 


were parameterized with the Maul-Carson approach. 


4.4.2 Terrain and Land Use 


The meteorological models require information about the local topography and land use for the 


computation of terrain-driver effects, coastal circulation, and micrometeorological variables 


(such as albedo, mixing height, dispersion coefficient, etc.)  


An elevation dataset at the modeling grid resolution of 1 km was created based on the USGS 


SRTM3 data at 90m resolution.  Land use information from the USGS Global Land Use dataset 


was also processed at 1 km resolution.  The coastline data was processed from the NCDC fine 


resolution GSHHS global, high resolution shoreline dataset.  Figure 4-6 displays terrain contour 


at 1 km resolution over the CALMET-CALPUFF modeling domain and Figure 4-7 shows the 


dominant land use over the area. 
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Figure 4-6 Terrain contour map of the CALPUFF domain at 1 km resolution.  The Ras 
Tanura refinery boundary is highlighted in red and the IPP two stacks are 
highlighted in blue. 
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Figure 4-7 Dominant land use category over the CALPUFF domain at 1 km resolution.  
Brown indicates barren land (desert) and green indicates vegetation (range).  
The Ras Tanura refinery boundary and the IPP two stacks are highlighted in red 
and blue, respectively. 
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5 CALPUFF Air Dispersion Modeling 


5.1 CALPUFF 


CALPUFF is a non-steady-state puff dispersion model recognized as a regulatory Guideline 


Model by the U.S. Environmental Protection Agency (U.S. EPA).  It accounts for spatial changes 


in the meteorological fields, variability in surface conditions (i.e., elevation, surface roughness, 


vegetation type, etc.), and terrain influences on plume interaction with the surface.  It can also 


take into account chemical transformation, wet removal due to precipitation, and dry deposition, 


although those mechanisms are not considered in this study to be conservative. 


CALPUFF is recommended by Saudi Aramco Engineering Procedure (SAES-340), Air 


Dispersion Modeling and Emission Inventory.  CALPUFF is recommended for near-field 


situations involving complex flows, such as spatial changes in meteorological fields due to 


factors such as the presence of complex terrain or coastal situations affected by the influence of 


water bodies, urbanization, plume fumigation (coastal fumigation or inversion break-up 


conditions), light wind speed or calm wind impacts, or other factors for which a steady-state 


straight-line modeling approach is not appropriate (U.S. Federal Register, April 15, 2003). 


CALPUFF is recommended for regulatory Class I impact assessments in the United States by the 


Federal Land Managers Workgroup (FLAG, 2010) and the Interagency Workgroup on Air 


Quality Modeling (IWAQM, 1998).  CALPUFF is also recommended by many different 


regulatory agencies throughout the world. 


5.2 Modeling Options 


CALPUFF modeling was performed using five years of CALMET data.  The CALPUFF 


computational grid used is the same as the CALMET computational grid.  


The following species were modeled: NO2, CO, PM10 and PM2.5.  Owing to the lack of size 


speciation information, PM2.5 was not modeled explicitly but the PM10 concentrations were 


compared with the PM2.5 standards.  This is a conservative approach as PM2.5 is only a fraction of 


PM10.  The air quality standards specify limits based on the concentrations of NO2, whereas 
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emissions modeled in CALPUFF are based on the concentrations of NOx.  Post-processing the 


CALPUFF using the CALPOST program allows for conversion of NOx to NO2.  Conversion 


rates are based on the Ambient Ratio Method (ARM) which uses empirically-derived NO2/NOx 


data.  Data tables of NO2/NOx ratios have been developed based on a collection of representative 


monitoring data including more than 3 million data points in the USA, Europe and Saudi Arabia 


(Scire and Borissova, 2011).  The NO2/NOx ratios used in this project are summarized in Table 


5-1.  The short-term ratios are applied to the 1-hour NOx concentrations to predict the 1-hour 


NO2 values and the long term ratios are applied to the annual NOx concentrations. 


CALPUFF was run for each source individually which allows for detailed source apportionment 


computation as well as potential post-processing adjustment of the emission rates if required.  


Chemistry and dry deposition options were selected.  MESOPUFF-II chemical scheme allows 


for SO2 and NOx transformation to SO4 and NO3, HNO3 respectively. 


The CALPUFF simulations were conducted using the following model options: 


- Gaussian near-field distribution; 


- Transitional plume rise; 


- Stack tip downwash; 


- Turbulence-based dispersion coefficients (MDISP=2); 


- Transition of σy to time-dependent (Heffter) growth rate; 


- Partial plume path adjustment for terrain (MCTADJ=3); 


- Chemistry and dry deposition turned on (MCHEM=MDRY=1, MWET=0). 


Three grids of discrete receptors of increasing resolution cover the CALPUFF domain: an outer 


grid at 1 km resolution, an intermediate grid at 250m resolution, and an inner grid in the vicinity 


of the industrial complex at 100m resolution.  Additionally, receptors were placed along the 


fenceline with 50m spacing.  Figure 5-1 shows the locations of all 13,815 receptors. 
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Table 5-1 NO2 to NOx ratios as a function of NOx Concentration 


NOx Concentration (ppb) 
Short Term 


NO2/NOx Ratio 
Long Term 


NO2/NOx Ratio 


5.0 0.9938 0.8130 


15.0 0.9922 0.8130 


30.0 0.9844 0.7306 


50.0 0.9094 0.6250 


70.0 0.7477 0.5400 


90.0 0.6085 0.4700 


112.5 0.4976 0.4000 


137.5 0.4173 0.3500 


162.5 0.3543 0.3100 


187.5 0.3056 0.2800 


212.5 0.2684 0.2500 


237.5 0.2404 0.2300 


262.5 0.2194 0.2194 


287.5 0.2035 0.2035 


312.5 0.1912 0.1912 


337.5 0.1813 0.1813 


362.5 0.1726 0.1726 


387.5 0.1645 0.1645 


425.0 0.1527 0.1527 


475.0 0.1506 0.1506 


550.0 0.1474 0.1474 


650.0 0.1432 0.1432 


750.0 0.1390 0.1390 


875.0 0.1337 0.1337 
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Figure 5-1 Receptor locations: discrete receptors on the outer, intermediate, and inner grids 
have a spacing of 1 km, 250m, and 100m respectively. Distance between 
receptors on the plant fenceline is 50m. The two stacks at the new cogeneration 
plant are indicated by green crosses. 
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6 Modeling Results 


6.1 Impact Summary 


The results of the CALPUFF air quality modeling are summarized in this section.  The predicted 


concentrations for each pollutant are compared with their respective air quality standards for 


each of the five years in the modeling period (2007-2011).  The values presented in Table 6-1 


represent the modeled concentrations NO2, CO, PM10 and PM2.5 for the new IPP cogeneration 


plant alone and Table 6-2 summarizes the results for the cumulative analysis of the two stacks of 


the cogeneration project, the existing Ras Tanura Refinery sources and the monitored 


background concentrations (where available). 


The results for all modeled pollutants and all averaging periods are in compliance with the PME 


air quality standard for the IPP cogeneration plant alone, as well as when all the background 


concentrations from Ras Tanura Refinery sources and from the monitors are included.  The 


analysis does not include background PM10 and PM2.5 concentrations due to the unavailability of 


PM monitoring data in the area. 


Sections 6.2, 6.3 and 6.4 provide concentration contour plots for the worst-year modeled for 


NO2, CO and PM10 / PM 2.5, respectively.  Appendix C contains a full set of contour plots for 


each year and each pollutant modeled. 
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Table 6-1 Concentrations results for the IPP cogeneration sources alone for the five years modeled (2007 to 2011).  HnH stands 
for highest nth highest concentration over the year. 


Species 
Time 


Period 


Ambient 
Standard1 


(µg/m3) 
Rank 


Conc. for 2007 
(µg/m3) 


Conc. for 2008 
(µg/m3) 


Conc. for 2009 
(µg/m3) 


Conc. for 2010 
(µg/m3) 


Conc. for 2011 
(µg/m3) 


Maximum 
over 5 
years 


(µg/m3) 


NO2 
1-hr 660 H3H 96.4 101.8 105.3 98.3 96.0 105.3 


Annual 100 N/A 1.76 1.96 1.72 1.61 1.96 1.96 


CO 
1-hr 40,000 H1H 59.4 70.5 86.8 219.4 47.8 219.4 


8-hr 10,000 H1H 12.4 11.9 15.4 27.7 8.4 27.7 


PM10 
24-hr 340 H1H 1.61 1.38 2.37 3.03 1.43 3.03 


Annual 80 N/A 0.16 0.18 0.16 0.15 0.17 0.18 


PM2.5 
24-hr 35 H1H 1.61 1.38 2.37 3.03 1.43 3.03 


Annual 15 N/A 0.16 0.18 0.16 0.15 0.17 0.18 
1 The ambient standards are provided in this table for reference purposes only.  The predicted concentrations represent only the impacts from the IPP sources alone, not the 


cumulative impacts. 
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Table 6-2 Cumulative Results of the IPP cogeneration sources, existing RTR background sources plus ambient background 
concentrations for the five years modeled (2007 to 2011).  HnH stands for highest nth highest concentration over the 
year. 


Species 
Time 


Period 


Ambient 
Standard 
(µg/m3) 


Rank 
Conc. for 


2007 
(µg/m3) 


Conc. for 
2008 


(µg/m3) 


Conc. for 
2009 


(µg/m3) 


Conc. for 
2010 


(µg/m3) 


Conc. for 
2011 


(µg/m3) 


Maximum 
over 5 
years 


(µg/m3) 


Monitoring 
Background 


(µg/m3) 


Maximum + 
Background 


(µg/m3) 


NO2 
1hr 6601 H3H1 113.1 116.6 131.2 116.1 113.5 131.2 145.9 277.1 


Annual 100 N/A 11.53 12.22 12.38 10.30 12.51 12.51 27.0 39.51 


CO 


1hr 40,000 H1H 1,004.8 814.9 1,411.5 1,063.9 714.2 1,411.5 3,428.6 4,840.1 


8hr 10,000 H1H 180.8 188.4 285.7 231.7 164.3 285.7 1,757.3 2,043.0 


PM10 
24hr 3402 H1H2 5.28 4.91 9.98 6.17 4.37 9.98 N/A N/A 


Annual 80 N/A 0.89 0.90 1.08 0.82 0.95 1.08 N/A N/A 


PM2.5 
24hr 352 H1H2 5.28 4.91 9.98 6.17 4.37 9.98 N/A N/A 


Annual 15 N/A 0.89 0.90 1.08 0.82 0.95 1.08 N/A N/A 


1 The PME 1-hour NO2 standard allows two exceedances of the 660 µg/m3 threshold per 30-day period.  The third highest (H3H) predicted ranked concentration over the entire year is 


presented above as a conservative estimate of compliance. 


2
 Although the PME 24-hour PM10 and PM2.5 standards allow 24 days of exceedances per year before a violation is considered, the overall highest predicted values (H1H) are 


presented above for conservatism in the comparison.  However, the predicted PM concentrations do not include a monitored background contribution due a lack of suitable PM 


monitoring data.  The PME standards exclude days when abnormal natural dust causes the 24-hour concentrations to exceed 340 µg/m3 and 35 µg/m3 for PM10 and PM2.5, respectively 


in evaluating whether there is a violation of the PM standards. 
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6.2 NO2 Impacts 


The NO2 concentration impacts from two new IPP stacks are presented in Figures 6-1 and 6-2 for 


the Rank 3 (H3H) 1-hour and annual average respectively.  The concentration plots for the 


worst-case year are shown: 2009 for 1-hour average and 2008 or 2011 for annual average.  


Figures 6-3 and 6-4 display NO2 concentrations for the cumulative runs for 1-hour average and 


annual average respectively.  The worst-case years are shown: 2009 for H3H 1-hour average and 


2011 for annual average.  All the plots show that NO2 concentrations are in compliance against 


1-hour average and annual average PME air quality standards. 
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Figure 6-1 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for the worst year modeled 
2009 – Cogeneration plant alone. Locations of the peak concentrations for each 
year are noted with + signs. The overall peak (over 5 year period) is indicated in 
red. 
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Figure 6-2 Annual average of NO2 concentrations (μg/m3) for the worst year modeled 2008 
– Cogeneration plant alone. Locations of the peak concentrations for each year 
are noted with + signs. The overall peak (over 5 year period) is indicated in red. 
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Figure 6-3 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for the worst year modeled 
2009 – Cumulative run. Locations of the peak concentrations for each year are 
noted with + signs. The overall peak (over 5 year period) is indicated in red. 
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Figure 6-4 Annual average of NO2 concentrations (μg/m3) for the worst year modeled 2011 
– Cumulative run. Locations of the peak concentrations for each year are noted 
with + signs. The overall peak (over 5 year period) is indicated in red. 
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6.3 CO Impacts 


1-hour and 8-hour average CO concentration maps are presented in Figures 6-5 and 6-6 for the 


worst-case year modeled for the IPP cogeneration project alone.  Figures 6-7 and 6-8 represent 


the modeled CO concentrations to which the background concentrations (from existing RTR 


sources and from monitors) are added. 


The cumulative predicted impacts of CO modeled (IPP cogeneration sources and existing Ras 


Tanura Refinery sources plus monitoring background) are in compliance with the PME ambient 


air quality standards.  The conclusion of the analysis is that the introduction of the new IPP 


facility as planned will be in compliance with the PME CO ambient air quality standards.  
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Figure 6-5 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for the worst year modeled 2010 
– Cogeneration plant alone. Locations of the peak concentrations for each year 
are noted with + signs. The overall peak (over 5 year period) is indicated in red. 
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Figure 6-6 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for the worst year modeled 2010 
– Cogeneration plant alone. Locations of the peak concentrations for each year 
are noted with + signs. The overall peak (over 5 year period) is indicated in red. 
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Figure 6-7 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for the worst year modeled 2009 
– Cumulative run. Locations of the peak concentrations for each year are noted 
with + signs. The overall peak (over 5 year period) is indicated in red. 
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Figure 6-8 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for the worst year modeled 2009 
– Cumulative run. Locations of the peak concentrations for each year are noted 
with + signs. The overall peak (over 5 year period) is indicated in red. 
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6.4 PM10, PM2.5 Impacts 


Daily and annual average PM10 concentration maps are presented in Figures 6-9 and 6-10 for the 


worst-case year and the cogeneration project alone.  Figures 6-11 and 6-12 display the worst-


case years for daily average and annual average respectively.  This analysis includes the impacts 


of the IPP sources as well as existing RTR sources.     


Annual and 24-hour averaged modeled concentrations of PM10 are well below their respective 


ambient standards as are the modeled concentrations of PM2.5.   For PM10, the predicted impacts 


from the IPP plant and existing RTR sources are a small fraction of the standards (less than 3%) 


and for PM2.5 the predicted impacts are less than one-third of the standards.  However, because of 


the lack of PM10 and PM2.5 monitoring data in the vicinity of Ras Tanura, monitored  background 


concentrations of PM10 and PM2.5 could not be quantified. 
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Figure 6-9 Rank 1 (H1H) 24-hour average of PM10 concentrations (μg/m3) for the worst year 
modeled 2010 – Cogeneration plant alone. Locations of the peak concentrations 
for each year are noted with + signs. The overall peak (over 5 year period) is 
indicated in red. 
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Figure 6-10 Annual average of PM10 concentrations (μg/m3) for the worst year modeled 2008 
– Cogeneration plant alone. Locations of the peak concentrations for each year 
are noted with + signs. The overall peak (over 5 year period) is indicated in red. 
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Figure 6-11 Rank 1 (H1H) 24-hour average of PM10 concentrations (μg/m3) for the worst year 
modeled 2009 – Cumulative run (ambient background not included). Locations of 
the peak concentrations for each year are noted with + signs. The overall peak 
(over 5 year period) is indicated in red. 
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Figure 6-12 Annual average of PM10 concentrations (μg/m3) for the worst year modeled 2009 
– Cumulative run (ambient background not included). Locations of the peak 
concentrations for each year are noted with + signs. The overall peak (over 5 
year period) is indicated in red. 
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6.5 Conclusions 


An air quality modeling analysis has been conducted for the proposed IPP greenfield gas-fired 


power plant within the Ras Tanura Refinery boundary making use of five years of high 


resolution meteorological fields (2007-2011).  The new IPP sources consist of two new 30 


meters stacks.  The modeling was conducted for NO2, CO, PM10 and PM2.5.  Emissions from 


existing sources at the Ras Tanura Refinery site were included in the analysis as background 


sources.  Background concentrations of NO2 and CO based on monitoring data collected at the 


Rahimah site were considered in the cumulative analyses. 


No exceedances of the air quality standards were predicted for the cumulative impacts of NO2 


and CO.  The total modeled PM concentrations were well-below the PM10 PME standards and 


also below the PM2.5 PME 24-hour and annual standards.  The lack of PM monitoring data 


prevented the evaluation of ambient background PM concentrations in the analysis. 
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Appendix A 
 
Detailed Emissions 
Calculations – IPP Sources 
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Table A-1 IPP sources characteristics and information to develop characteristics 


Unit 
Name 


UTME 
1,2 UTMN 1,2 Base 


Elev 3 
Stack 


Height 4 
Stack 


Diameter 5 
Exit 


Temp 6 
Exit 


Temp 
Velocity 


7 HV 8 
Fuel 
Gas 


Usage 9 


Fuel 
Gas 


Density 
10 


Fuel Firing 
Rate 11 


Fuel 
Use 


 km km m m m F K m/s Btu/scf kpph lb/scf MMBtu/hr Mscf/hr 


              
RTR -1 410.7 2952.62 4 30 5.5 336.10 442.09 17.60 1013.00 80.50 0.048 1703.12 1681.26 


RTR -2 410.7 2952.65 4 30 5.5 336.10 442.09 17.60 1013.00 80.50 0.048 1703.12 1681.26 


(1) UTM coordinates are based on boundary specified in plot plans: "Attachment 10 - PLOT PLAN (ABQ).pdf", "Attachment 11 - PLOT PLAN (HGP).pdf", "Attachment 12 - PLOT 
PLAN (RTR).pdf". 


(2) Datum for coordinates provided in plot plans was confirmed by email on 5/23/2013 to be Ain Al' Abd.  Coordinates listed here are in the same datum. 


(3) Base Elevations are based on Google Earth elevations for the listed UTM coordinates. 


(4) Stack height based on "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx".  Conflict with HRSG plot plans resolved by email 
communication 5/23/2013 


(5) Stack diameter based on "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx" 


(6) Exhaust Temperature based on heat flow diagrams "Attachment - Heat Flow Diagram (ABQ).pdf", "Attachment - Heat Flow Diagram (HGP).pdf", "Attachment - Heat Flow 
Diagram (RTR).pdf" 


(7) Exit Velocity based on Email received on 5/29.  Exit velocities are without Duct Burners 


(8) Heating Value for fuel gas is based on expected value listed in "Annex 5 (Fuel Analysis) of Part IV of RFP.PDF" 


(9) Fuel Gas Usage is based on data in "Air Quality SECL Reply to Aramco 3 cogen Request for Information (dated 03 April 2013).docx" 


(10) Fuel gas Density is calculated based on provided molecular weight from "[Aramco Cogen] Guarantee Fuel Gas Composition(LHV46400).pdf" divided by 358.54 scf/lb-mole 


(11) Firing rate calculated based on  [lbFuel/hr]  / [lb/scf]  *[Btu/scf]  / 1e6 
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Table A-2 IPP sources emission rates and information for calculation 


Unit Name UTME 1,2 UTMN 1,2 SO2 3 NOx 4 PM10 5 CO 6 


 km km ppm H2S g/s ppmvd % O2 g/s g/s ppmvd % O2 g/s 


            
RTR -1 410.7 2952.62 0 0.00 25 15 19.76 1.416 9 15 4.331 


RTR -2 410.7 2952.65 0 0.00 25 15 19.76 1.416 9 15 4.331 


(1) UTM coordinates are based on boundary specified in plot plans: "Attachment 10 - PLOT PLAN (ABQ).pdf", "Attachment 11 - PLOT PLAN (HGP).pdf", "Attachment 12 - PLOT 
PLAN (RTR).pdf". 


(2) Datum for coordinates provided in plot plans was confirmed by email on 5/23/2013 to be Ain Al' Abd.  Coordinates listed here are in the same datum. 


(3) SO2 emissions are assumed to be 0 for RTR and ABQ and 4 ppm for HGP based on H2S contents provided in "Annex 5 (Fuel Analysis) of Part IV of RFP.PDF".  [4e-3 ft3 
H2S/Mscf nat gas]*[32 lbs S/mole H2S]*[2 lbSO2/lb S]/{[0.7302 (atm ft3)/(lb mole R)]*[527 ºR]} = lb SO2/Mscf 


(4) NOx emission rates are based on F-factor calculations per EPA Method 19.  ppmvd and O% were from the document: "Attachment - SECL Emission Data Sheet (dated 27 May 
2013).xlsx".  [ppmvd] * [8710 dscf/106 Btu] * [20.9/(20.9-O2%)] * [0.0000001194 lb NO2/scf] * [Fuel Firing Rate MMBtu/hr] * [0.126 g/s / lb/hr] 


(5) PM10/PM2.5 emission rates are calculated based on Fuel Firing Rate using the total PM emission factor (6.6 x 10-3 lb/MMBtu) from AP-42 Table 3.1-2a (dated 04/2000).   


(6) CO emission rates are based on F-factor calculations per EPA Method 19. ppmvd and O% were from the document: "Attachment - SECL Emission Data Sheet (dated 27 May 
2013).xlsx".  [ppmvd] * [8710 dscf/106 Btu] * [20.9/(20.9-O2%)] * [0.000000072678 lb CO/scf] * [Fuel Firing Rate MMBtu/hr] * [0.126 g/s / lb/hr] 
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Appendix B 
 
Wind Roses 
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Figure B-1 Annual Wind Roses for Ras Tanura site (2011) 
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  Year 2007     Year 2008 


 


  Year 2009     Year 2010 


Figure B-2 Annual Wind Roses for Ras Tanura site (2007 to 2010) 
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Figure B-3 Annual wind rose for Ju’aymah site (2011) 
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  Year 2007      Year 2008 


  


  Year 2009      Year 2010 


Figure B-4 Annual wind roses for Ju’aymah site (2007 to 2010) 
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Figure B-5 Annual wind rose for Site 1 of Royal Commission of Jubail (2011) 
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  Year 2007      Year 2008 


  
  Year 2009      Year 2010 


Figure B-6 Annual wind roses for Site 1 of Royal Commission of Jubail (2007- 2010) 
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Figure B-7 Annual wind rose for Site 2 of Royal Commission of Jubail (2011) 


  







 


60 
1302718.001-A0F0-0613-R013 


  
  Year 2007      Year 2008 


  
  Year 2009      Year 2010 
 


Figure B-8 Annual wind roses for Site 2 of Royal Commission of Jubail (2007 to 2010) 
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Figure B-9 Annual wind rose for Berri meteorological station (2011) 
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  Year 2007      Year 2008 


  


  Year 2009      Year 2010 


Figure B-10  Annual wind roses for Berri meteorological station (2007 to 2010) 
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Figure B-11  Annual wind rose for Berri ORS meteorological station (2011) 
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  Year 2007      Year 2008 


  


  Year 2009      Year 2010 


Figure B-12  Annual wind roses for Berri ORS meteorological station (2007 to 2010) 
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Figure B-13  Annual wind rose for Dammam Airport (2011) 
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  Year 2007      Year 2008 


  


  Year 2009      Year 2010 


Figure B-14  Annual wind roses for Dammam airport (2007 to 2010) 


  







 


67 
1302718.001-A0F0-0613-R013 


 


Figure B-15  Annual wind rose for Dhahran airport (2011) 
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Figure B-16  Annual wind roses for Dhahran airport (2007 to 2010) 
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Figure B-17  Annual wind rose for KFIA airport (2011) 
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  Year 2009      Year 2010 


Figure B-18  Annual wind roses for KFIA airport (2007 to 2010) 
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Appendix C 
 
Concentration Contour Plots 
for All Years and All 
Pollutants Modeled 
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Figure C-1 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure C-2 Annual average of NO2 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure C-3 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2007 – Cumulative 
run. 
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Figure C-4 Annual average of NO2 concentrations (μg/m3) for year 2007 – Cumulative run. 
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Figure C-5 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure C-6 Annual average of NO2 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure C-7 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2008 – Cumulative 
run. 
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Figure C-8 Annual average of NO2 concentrations (μg/m3) for year 2008 – Cumulative run. 







 


80 
1302718.001-A0F0-0613-R013 


 


Figure C-9 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure C-10 Annual average of NO2 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure C-11 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2009 – Cumulative 
run. 
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Figure C-12 Annual average of NO2 concentrations (μg/m3) for year 2009 – Cumulative run. 
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Figure C-13 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure C-14 Annual average of NO2 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure C-15 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2010 – Cumulative 
run. 
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Figure C-16 Annual average of NO2 concentrations (μg/m3) for year 2010 – Cumulative run. 
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Figure C-17 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure C-18 Annual average of NO2 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure C-19 Rank 3 (H3H) 1-hour NO2 concentrations (μg/m3) for year 2011 – Cumulative 
run. 
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Figure C-20 Annual average of NO2 concentrations (μg/m3) for year 2011 – Cumulative run. 
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Figure C-21 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure C-22 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure C-23 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2007 – Cumulative run. 
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Figure C-24 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2007 – Cumulative run. 
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Figure C-25 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure C-26 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure C-27 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2008 – Cumulative run. 
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Figure C-28 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2008 – Cumulative run. 
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Figure C-29 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure C-30 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure C-31 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2009 – Cumulative run. 







 


103 
1302718.001-A0F0-0613-R013 


 


Figure C-32 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2009 – Cumulative run. 
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Figure C-33 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure C-34 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure C-35 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2010 – Cumulative run. 
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Figure C-36 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2010 – Cumulative run. 
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Figure C-37 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure C-38 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure C-39 Rank 1 (H1H) 1-hour CO concentration (μg/m3) for year 2011 – Cumulative run. 
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Figure C-40 Rank 1 (H1H) 8-hour CO concentration (μg/m3) for year 2011 – Cumulative run. 
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Figure C-41 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2007 – 
Cogeneration plant alone. 
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Figure C-42 Annual average of PM10 concentrations (μg/m3) for year 2007 – Cogeneration 
plant alone. 
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Figure C-43 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2007 – 
Cumulative run (ambient background not included). 
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Figure C-44 Annual average of PM10 concentrations (μg/m3) for year 2007 – Cumulative run 
(ambient background not included). 
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Figure C-45 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2008 – 
Cogeneration plant alone. 
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Figure C-46 Annual average of PM10 concentrations (μg/m3) for year 2008 – Cogeneration 
plant alone. 
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Figure C-47 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2008 – 
Cumulative run (ambient background not included). 
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Figure C-48 Annual average of PM10 concentrations (μg/m3) for year 2008 – Cumulative run 
(ambient background not included). 
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Figure C-49 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2009 – 
Cogeneration plant alone. 
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Figure C-50 Annual average of PM10 concentrations (μg/m3) for year 2009 – Cogeneration 
plant alone. 
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Figure C-51 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2009 – 
Cumulative run (ambient background not included). 
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Figure C-52 Annual average of PM10 concentrations (μg/m3) for year 2009 – Cumulative run 
(ambient background not included). 
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Figure C-53 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2010 – 
Cogeneration plant alone. 
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Figure C-54 Annual average of PM10 concentrations (μg/m3) for year 2010 – Cogeneration 
plant alone. 
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Figure C-55 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2010 – 
Cumulative run (ambient background not included). 
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Figure C-56 Annual average of PM10 concentrations (μg/m3) for year 2010 – Cumulative run 
(ambient background not included). 
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Figure C-57 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2011 – 
Cogeneration plant alone. 
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Figure C-58 Annual average of PM10 concentrations (μg/m3) for year 2011 – Cogeneration 
plant alone. 
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Figure C-59 Rank 1 (H1H) 24h-average of PM10 concentrations (μg/m3) for year 2011 – 
Cumulative run (ambient background not included). 
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Figure C-60 Annual average of PM10 concentrations (μg/m3) for year 2011 – Cumulative run 
(ambient background not included). 
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