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be developed as part of the OESMP. Dead organisms will be required to be disposed of in 
approved landfills. 

Soil, groundwater and land contamination 

The main potential land quality impacts for the project during the operation phase are 
associated with the use, transport and storage of hazardous materials and liquid waste disposal. 
Impacts to soil and groundwater may result from leaks and spills from the dedicated chemical 
stores, wastewater collection basins/sumps, dedicated waste management areas and 
uncontrolled drainage of contaminated run-off from hard surfaced areas due to poor 
maintenance of drainage system and waste management system.  

Impacts may result from the use of pesticides and fertilisers on landscaped areas. Excess 
usage of chemicals, or usage at inappropriate times (such as prior to heavy rainfall) can result in 
leaching to underlying soils. 

Impacts may also result from incidents such as firefighting, including the infiltration of 
contaminated waters into the subsurface and dispersion of airborne contaminated material to 
surrounding areas, with the potential to impact both human health, land and water quality. 

Best practice management procedures will minimise potential impacts 

Waste management and material use 

Environmental impacts of generated wastes associated with the operational phase of the project 
are associated with the production, management and handling of a number of waste streams, 
hazardous and non-hazardous. Potential impacts will be effectively managed through a detailed 
waste management plan (WMP) that will be developed as part of the operational environmental 
and social management and monitoring plan (OESMMP). The production of a detailed WMP for 
all operations at the project will be fundamental to ensuring best practice waste management is 
undertaken and embedded into the operational philosophy of the project.  

While quantities of hazardous materials and wastes onsite are anticipated to be relatively low, 
the assessment has identified potential for minor adverse impacts to soils, groundwater and 
secondary impacts on the marine environment should leakages or accidental spills occur.  

The operational phase overall potential impact is expected to be minor to not significant based 
on the implementation of an environmental incident and spill response procedure as part of the 
CESMMP. 

Noise and vibration 

The main noise impacts during operation are expected to arise due to the continuous operation 
of the plant and equipment to be installed on the site. 

Adverse noise impacts from operation of the plant and equipment associated with the project 
have been assessed through noise modelling. The results of predicted noise levels show that 
the combined noise levels from all plant to be installed is expected to be no greater than 
36.9dB(A) at Hamriyah Town, Oberol Beach Resort and Al Zorah Golf Club noise sensitive 
receptors. This is below the day and night-time noise limit values and contributes to a negligible 
increase to existing ambient noise levels. The day and night-time noise impacts at these 
receptors are therefore assessed as negligible. 

Noise levels at the rest area, which is located approximately 40m south of the southern site 
boundary, are predicted to be 60.8 dB(A) which marginally exceeds both the 60dB(A) limit for 
the daytime period. For the night time period the existing baseline noise already exceeds the 
50dB(A) limit in Article 42 of Local Order No. 61. The addition of the IPP is predicted to increase 
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Table 1 provides a brief assessment against the IFC Performance standards and provides cross references to mitigation measures in the body of the 
report and the ESMMP. 

Table 1: Summary of mitigation measures to comply with IFC Performance standards 

Performance 
standard 

Background information Compliant1 Mitigation measure 

PS 1 Assessment and 
Management of 
Environmental and 
Social Risk and 
Impacts 

An environmental and social 
impact assessment (ESIA) has 
been undertaken for national 
permitting purposes and to 
demonstrate compliance with IFC 
PS requirements 
A framework environmental and 
social management plan (ESMP) 
is included in the ESIA report 

Yes Cross references to mitigation measures are detailed in the relevant rows below 

PS2 Labor and 
Working Conditions 

A social impact assessment was 
undertaken as part of the ESIA 
process. Labour and working 
conditions formed part of the 
assessment  

Yes Refer to section 13.8 and Table 11 of the framework ESMMP for mitigation measures 

PS3 Resource 
Efficiency and 
Pollution Prevention 

The ESIA report and ESMP 
framework set out management 
and monitoring approaches to be 
adopted to ensure pollution 
control and efficiency 

Yes Mitigation measures are provided as follows 

 ESIA report section ESMMP  

Air quality 5.7 Table 4 

Greenhouse gases 6.5.4 - 

Soil and groundwater  8.7 Table 7 

Solid waste management  9.6 Table 6 

Noise 10.7 Table 8 

Waste water 12.8 Table 10 

Landscape and visual 
impacts 

15.5 Table 12 

Transport and traffic 17.5 Table 14 
 

PS4 Community 
Health, Safety, and 
Security 

Community health and safety is 
addressed in the relevant 
sections of the ESIA report and 
ESMP 

Yes Refer to section 13.8 and Table 11 of the framework ESMMP for mitigation measures 

                                                      
1 The project is considered compliant with relevant IFC PS provided the mitigation measures in the ESIA report and the ESMMP and all conditions applied by the environmental regulator (Sharjah EPAA) in the 
environmental permit are complied with by the project company and the EPC contractor as appropriate. 
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Performance 
standard 

Background information Compliant1 Mitigation measure 

PS5 Land Acquisition 
and Involuntary 
Resettlement 

Not applicable Not 
applicable 

 

PS6 Biodiversity 
Conservation and 
Involuntary 
Resettlement 

Potential impacts on the marine 
environment from construction 
and operation of the project have 
been assessed to be minor at 
worst  
There are no significant impacts 
on terrestrial ecology 

Yes  Mitigation measures are provided as follows 

 ESIA report section ESMMP  

Marine environment 7.9 Table 5 

Terrestrial ecology 11.7 Table 9 

PS7 Indigenous 
Peoples 

Not applicable Not 
applicable 

 

PS8 Cultural Heritage The risk of adverse impacts on 
cultural heritage is very low given 
that the project site is reclaimed 
land  

Yes Refer to section 16.6 and Table 13 of the framework ESMMP for mitigation measures 

Source: Mott MacDonald.  
Notes: 1 The project is considered compliant with relevant IFC PS provided the mitigation measures in the ESIA report and the ESMMP and all conditions applied by the environmental 

regulator (Sharjah EPAA) in the environmental permit are complied with by the project company and the EPC contractor as appropriate. 
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1 Introduction 

A consortium of GE Energy Financial Services Inc, a subsidiary of General Electric Company 
(GE), and Sumitomo Corporation (the developer or consortium) submitted a proposal to Sharjah 
Electricity and Water Authority (SEWA) to design, build, own and transfer a new 1,800MW 
independent power project (IPP, the project) within the Hamriyah power and water plant 
(HWPP) in the Emirate of Sharjah, United Arab Emirates (UAE). The consortium was awarded 
the project on 28/12/2017. The proposed IPP will be located on the Arabian Gulf coastline near 
the Hamriyah Free Zone.  

In accordance with UAE Federal Law No.24 of 1999 for the Protection and Development of the 
Environment, an environmental and Social impact assessment (ESIA) of the project is required 
for the project to acquire its environmental permit prior to commencement of construction. This 
ESIA assesses the anticipated environmental and social impacts associated with the project 
and details of measures that are required to be implemented by the plant to meet both national 
and applicable international requirements. 

1.1 Overview 

The HWPP was planned to be developed in phases and designed for total power generation 
capacity of 2500MW and water production of 140 million imperial gallons per day (MIGD) to 
meet present and predicted future demand for power and water in the Emirate of Sharjah.  

The existing phase of the Hamriyah station consists of a 400-500MW open-cycle power plant 
and a 20MIGD reverse osmosis (RO) plant. The existing Hamriyah station was developed in 
phases with an initial 250MW of power generated in 2006, followed by another 250MW in 2007 
and a 20MIGD desalination plant which became operational in 2014. 

Given the increasing demand for electricity generation in the Emirate of Sharjah, SEWA is 
committed to expand the generation capacity of the HWPP. The developer submitted a proposal 
to SEWA to build, own, transfer a 1,800MW combined-cycle power plant. The proposed project 
will be developed adjacent to the existing power and desalination plant and will consist of three 
combined cycle units. 

The existing station receives its natural gas from the Zora gas field and Dolphin pipeline. The 
gas is currently pumped 25km via pipeline from an onshore gas processing plant at the 
Hamriyah Free Zone to the Hamriyah station. 

It is understood that SEWA signed a gas sales agreement with Sharjah National Oil Corporation 
(SNOC) in 2017, guaranteeing the supply of natural gas to three SEWA power stations, 
including HWPP. SNOC, in a joint venture with Uniper, will import liquefied natural gas (LNG) 
into the port of Hamriyah, commencing supply in 2019. It is understood that the project will 
comprise an offshore floating storage regasification unit (FSRU) at Hamriyah Port with 
approximately 180,000m2 of LNG storage volume and gas send-out capacity of up to 1 billion 
cubic feet per day (bcfd).  

It is intended that some of the gas will flow from the Hamriyah port receiving jetty directly into 
the HWPP, but there are other markets for the gas; the viability of the FRSU/LNG storage 
project is not reliant on the Hamriyah IPP project. 

In accordance with UAE Federal Law No.24 of 1999 for the Protection and Development of the 
Environment, all projects constructed and operated in the UAE require an environmental permit 
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Figure 3: Location for the IPP and proposed layout 

 
Source: Google earth (2018), Mott MacDonald 

The site is currently cleared with no significant land features or drainage lines and no signs of 
potential ground or groundwater contamination. Sparse vegetations/shrubs exist on site (Figure 
4 and Figure 5). 

Figure 4: Project site Figure 5: Shrubs on site 

  
Source: Mott MacDonald, 22/02/2018 Source: Mott MacDonald, 22/02/2018 
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Figure 9: Potential historical areas of contamination onsite 

 
Source: Mott MacDonald, March 2018 

 



Mott MacDonald | Hamriyah Independent Power Project 26 
Environmental and Social Impact Assessment 
 

395137 | 010 | C | October 2018 
 
 

A geotechnical investigation was undertaken for the site and laydown area which included 
environmental sampling and analysis of soil and groundwater. A summary of the geotechnical 
and environmental report and existing soil and groundwater baseline on the project site and 
laydown area is provided in Chapter 0.  

2.4.2 Geology, soil, and topography 

The UAE is situated on the Arabian platform which consists of a body of continental rock 
covered by unconsolidated ancient sediment deposits. The land surface of the area is 
predominantly desert plain sands and coastal sediments (sabkha). From reviewing historical 
aerial photography, it is seen that the area was reclaimed from the sea between the period 2000 
and 2010. For the purpose of this assessment, it is not known where the material used to raise 
the land was sourced, although it is assumed to be local unconsolidated ancient sediment 
deposits. 

A geotechnical investigation was undertaken on site by Tecnicas Reunidas in June 2018, 
involving 30 boreholes. This exploration revealed a 10.50 to 16.50m thick brownish layer of 
overburden material consisting of medium dense to dense locally loose silty gravelly fine sand 
with interlayers of gravels. This is underlain by a very dense sand layer of 0.21 to 9.02m 
thickness. The very dense sand layer is underlain by the distinctly weathered to unweathered, 
locally destructured calcarenite/sandstone up to the drilled depths of 20.0 to 30.0m.  

At the time of investigation, groundwater was encountered at depths ranging from 1.55 to 4.0m 
below ground level. Groundwater levels are subject to tidal and seasonal variations and by 
artificially induced effects.  

The site topography is uneven. The site level ranges between approximately +3.359 to +16.32m 
SHMD (Sharjah Halcrow Municipality Datum).  

2.4.3 Climate 

The UAE lies in the arid subtropical climate zone extending across Asia and North Africa. High 
temperatures are expected most of the year and sporadic rainfall occurs mainly during the 
winter season between November and March. Rainfall occurs on average 12.7 days per year 
with a total average annual rainfall of 106.9mm. Temperatures range from a low of 
approximately 12.1oC during winter to a high of 42.2oC during summer. Figure 10 to Figure 13 
below illustrate the climate data of Sharjah.  
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Figure 10: Average temperature Sharjah, United Arab Emirates 

 
Source: Weather-Are.com 

Figure 11: Average humidity Sharjah, United Arab Emirates 

 
Source: Weather-Are.com 

Figure 12: Average Rainfall Sharjah, United Arab Emirates 

 
Source: Weather-Are.com 
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It should be noted that the existing intake and outfall structure was designed for 2500MW of 
power generation and 140MIGD of water production. The existing plant has an installed 
capacity of 400MW (simple cycle gas turbines, i.e. no heat load to the seawater) and 20MIGD of 
reverse osmosis (RO) desalination.  

Main cooling water system 

Cold water will be withdrawn from the sea at a nominal flow rate of 16.7m3/s via the existing 
onshore intake structure. Abstracted water would first pass through a fixed bar screen (50mm 
gap between bars) that will remove the larger debris. The screen will be mechanically raked at 
4m/min periodically to remove collected debris. The debris will be discharged at the top of the 
screen into a flushed channel leading to a trash basket for collection and disposal. Collected 
marine organisms that are alive will be released back into the sea.  

Debris that passes through the fixed screen will be collected by drum screens with aperture 
screen size of 3mm x 3mm. Water flow rate at this stage will be 0.2m/s. Collected debris will 
also be discharged to the trash basket.  

The physical filtration system is shown in Figure 14. 

Figure 14: Diagrammatic cross-section of the filtration systems of the intake structure 

 

Drum screens 
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Source: SEW-0-PA_MDD.TR.100 

 

Stop logs will precede the filtration system to allow isolation and dewatering of the system for 
cleaning and maintenance.  

Seawater pumps downstream of the filters will pump the filtered cooling water to the condensers 
and auxiliary systems, including common services cooling systems, electric chlorination plant 
and water treatment plant.  

The steam exhausted from the steam turbine is condensed in the surface condenser, which is 
cooled by the cooling water (CW) system. The main cooling water system (MCWS) operates by 
direct cooling. The hot water return from the condenser and the auxiliary common services 
cooling systems shall be fed to the seal pit (transition pit); from the seal pit the water goes to the 
existing outfall channel for discharge.  

Incoming cooling water will be chlorinated at the sea water intake station by sodium hypochlorite 
to prevent biofouling of the plants cooling system. The sodium hypochlorite will be generated by 
the electro chlorination system, which uses seawater as a feedstock to make the sodium 
hypochlorite. Dosing will involve continuous release of 1ppm sodium hypochlorite solution with 
intermittent shock dosing of 5ppm three times a day. 

Closed cooling water system 

The closed cooling water (CCW) system is a closed system filled with conditioned 
demineralised water supplying various consumers throughout the plant with clean and non-
corrosive cold water. For CCW recirculation, pumps are provided. The warm water for each 
block is cooled by means of water/water coolers fed from the auxiliary common services cooling 
system which is delivered from the MCWS by means of booster pumps. The warm water for 
equipment common to the three blocks is cooled by the common services cooling system which 
is delivered from seawater pumps located in the pump basin. 

2.5.3 Water supply system 

Demineralisation water 

Raw water (seawater) is taken from the seawater intake and is fed to the water treatment plant 
where demineralised water is produced by two-pass reverse osmosis, and mix bed exchangers.  

The demineralised water is fed to the demineralised water tanks.  

From the demineralised water tanks the respective consumers and the water steam cycle are 
supplied with water through the transfer pumps.  

Potable water 

An independent potable water system will be provided. Potable water shall be obtained from the 
water treatment plant and distributed to manned buildings, toilets and safety showers. Potable 
water from existing network shall also be utilised to meet requirement of service water for the 
CCPP. 

Fire water 

An independent fire water system will be provided for fire protection and detection of the plant.  
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Plant drainage system  

The plant drainage system is designed to collect the different waste streams produced by power 
plant operation and to convey them (except for those collected separately) to the waste water 
collection basin. 

2.5.4 Chemical dosing systems 

Chemicals are fed into the condensate line and boiler drums to maintain desired quality of 
condensate. Chemicals are also fed into closed cooling water to avoid corrosion of pipes. The 
circulating water chemical dosing system is based on an electro-chlorination system. 

2.5.5 Compressed air system 

Compressed air required for tools, instruments, control valves and other plant auxiliary systems 
and maintenance is generated in a centralised compressor station from where the air is 
distributed to the point of use.  

2.5.6 Continuous emission monitoring system 

Exhaust gas samples are extracted at the main stack and the bypass stack. They are then 
conditioned and analysed in an instrument cabinet. NOx/CO/O2/SO2/CO2 emissions are 
continuously monitored and recorded. Exhaust dust concentrations (as PM10 measurement) are 
also monitored.  

The continuous emission monitoring system incorporates a data acquisition and emission 
evaluation computer system. The measured values are transferred to the power plant 
distributed control system (DCS). 

2.5.7 Power evacuation facilities 

The power generated by the plant will be evacuated to the Hamriyah 220kV substation. The 
substation is located within the facility boundary. The substation will be expanded as part of the 
IPP contract. The existing gas insulated switchgear (GIS) building is oversized and as such the 
new 220kV expansion will be located within the existing building (Figure 15). Cables will run 
from the IPP plant to the substation in concrete trenches.  
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Figure 16: Location of the LNG receiving station 

 
Source: Sumitomo, 08//07/2018 
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Figure 17: Terminal point on site 

 
Source: Sumitomo, 08/07/2018 
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Figure 20: Location of potential sensitive receptors 

 
Source: Mott MacDonald, 2018 
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to the generation of large particles that are unable to travel large distances and therefore 
usually deposit within 350 metres. This assessment has assumed that particles have the 
potential to deposit as far as 500 metres from the site boundary to take account of dry 
conditions in Sharjah and to provide a conservative assessment. This is described further in 
section 5.2.3. 

In accordance with best practice, potential impacts of emissions from operation of the plant on 
ambient air quality have been assessed within 15km of the project and the worst predicted 
impacts presented. 

5.2.2 Baseline methodology  

The baseline assessment has used existing monitoring data available within the study area to 
characterise the current conditions. Section 5.5 provides full details of the existing data used in 
the assessment. 

Pollutant concentrations derived from the baseline monitoring have been used within the impact 
assessment to represent the current ambient conditions which take of existing sources of 
pollution in the study area.  

5.2.3 Construction phase  

Construction activities can result in temporary effects from particulates (i.e. dust). Dust is a 
generic term which usually refers to particulates with an aerodynamic diameter range of 1-75 
microns. Emissions of construction dust are predominantly associated with the movement and 
handling of minerals and therefore composed of the larger fractions of this range (predominantly 
coarser total suspended particulates with relatively minor amounts of PM10 and PM2.5), which 
do not penetrate far into the respiratory system. Total suspended particulates (TSP) can be 
considered as anything smaller than 100 microns in aerodynamic diameter. In practice, the 
large particles (i.e. those greater than 20-30µm in aerodynamic diameter) do not persist in the 
atmosphere as they tend to fall out rapidly and settle as they are deposited onto surfaces. 
Therefore, the primary air quality issue associated with construction phase dust emissions is 
normally loss of amenity and/or nuisance caused by, for example, soiling of buildings, 
vegetation and washing and reduced visibility. Dust deposition can be expressed in terms of 
mass per unit area per unit time (e.g. mg/m2/month). In addition, there are applicable UAE 
hourly (230µg/m3) and annual (90µg/m3) average standards for TSP which are applicable to 
the project.  

Construction dust impacts are typically temporary in nature and comparison against annual 
standards is not considered relevant. Comparison to the 1-hour, daily and/or monthly standards 
is preferable.  

The usefulness of numerical criteria to determine effects from construction dust is limited as the 
perception of loss of amenity or nuisance is affected by a wide range of factors such as 
character of the locality and sensitivity of receptors. Because of this an assessment 
methodology that is based on a qualitative approach as published by the Institute of Air Quality 
Management (IAQM) in the United Kingdom was adopted for this assessment based on key 
issues identified in the guidance. 

Undertaking a detailed quantitative assessment of the construction phase is considered 
unnecessary regarding the particulate concentration levels, given that the emissions will be 
present for a relatively short duration and the limited number of sensitive receptors near the 
project. The purpose of the assessment is to determine the level of impact and the mitigation 
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measures required to reduce dust impacts to below levels at which they may cause nuisance or 
harm to human health. 

The first stage of the assessment involved identification of construction activities which have the 
potential to cause dust emissions, along with the degree of dust potential specific to the project 
site. Table 13 provides a generic list of potential activities at each stage of construction and their 
potential to cause dust. Selected information for this table was used within this assessment to 
determine the impact of the project with respect to construction dust. It should be noted that the 
same level of impacts would be associated with these activities during the decommissioning 
phase. 

Table 13: Relevant generic dust emitting activities 

Potential dust emitting 
activities 

Description Dust emission 
potential 

Soil handling Potential to be high in dust nuisance, depends on soil 
dryness 

High 

Loading activities Potential to be high in dust nuisance, depends on material 
characteristics 

High 

Storage of materials onsite Potential to be high in dust nuisance, depends on material 
characteristics 

High 

Transport of materials within site Can be high depends on type of transport and nature of 
road surface 

Medium 

Drilling and digging activities 
(Including soil excavation) 

Can be high depending on type of drilling and digging 
activities and material characteristics 

High 

Transport of material offsite Generally low as transport occurs by surfaced roads 
however has the potential to be medium when on 
unsurfaced or poor-quality roads 

Medium-low 

Construction of new buildings Generally low although some activities with high dust raising 
such as material cutting can occur 

Medium-low 

Assembly of plant Generally low as involves assembling prefabricated pieces Low 

Source: Adapted from UK Department for Environment and Rural Affairs and Buildings Research Establishment 
guidance 

In the second stage of the assessment, all sensitive receptors with the potential to be 
significantly affected by construction dust emissions have been identified. The distances from 
source at which construction dust effects are felt are dependent on the extent and nature of 
mitigation measures, prevailing wind conditions, rainfall and the presence of natural screening 
by, for example, vegetation or existing physical screening such as boundary walls on a site. 
However, research indicates that effects from construction activities that generate dust are 
generally limited to the areas within 350m of the construction site boundary and this forms the 
basis of international guidance documents. To ensure a conservative approach is applied, 
considering the arid conditions at the project site, any receptors within 500m of the construction 
site boundary were identified. The receptor classification of sensitivity used in the assessment 
was determined in accordance with Table 14. 

Table 14: Receptor classification 

Classification 

High Medium Low 

Hospitals and clinics Residential areas Agricultural areas 

Old age homes Road users Other Industry 

Schools  - Sensitive ecological areas 

Source: Mott MacDonald, 2018 
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Figure 21: Meteorological data used within the assessment 
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Source: Sharjah International Airport Meteorological Station, 2013-2017  
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5.2.4.7 Terrain and surface roughness 

The presence of elevated terrain can significantly affect (usually increase) ground level 
concentrations of pollutants emitted from elevated sources, such as stacks, by reducing the 
distance between the plume centre line and ground level. Conversely, hilly terrain can increase 
turbulence and plume mixing, which may reduce ground level concentrations. 

Terrain data has not been included in the dispersion model as the area surrounding the 
proposed project can be described as flat as there are no hills with gradients greater than 
1 in 10.  

Roughness of terrain over which a plume passes can have a significant effect on dispersion by 
altering the velocity profile with height and the degree of atmospheric turbulence. Surface 
parameters have been accounted for within the processing of the meteorological data for land 
use around the meteorological station used in the assessment.  

5.2.4.8 Buildings and plant layout 

The movement of air over and around buildings generates areas of flow circulation, which can 
lead to increased ground level concentrations in the building wakes. The buildings likely to have 
the dominant effect (i.e. with the greatest dimensions likely to promote turbulence) are the 
generation turbine building (housing the gas turbines and steam turbines) and the heat recovery 
steam generators (HRSGs). They are listed in Table 16 and illustrated in Figure 22. 

Table 16: Buildings included within dispersion modelling 

Building X (UTM) Y (UTM) Height (m) Length (m) Width (m) Angle (°) (a) 

GT Building 347042.7 2816978.5 25.5 280 23 -49 

HRSG #3 346998.6 2816993.8 30.6 23.7 20.6 -49 

HRSG #2 346951.0 2816914.5 30.6 23.7 20.6 -49 

HRSG #1 346903.4 2816835.2 30.6 23.7 20.6 -49 

Notes: (a) Angle shows rotation clockwise from a line running west to east. Building length and widths are 
model inputs and in some cases, may overlap. This overlap allows a representation of the true 
building footprint and may not match design length and widths. 

Source: Mott MacDonald, 2018 

5.2.4.9 NOx to NO2 conversion 

NOx emissions associated with combustion sources such as boilers/turbines will typically 
comprise approximately 90-95% nitric oxide (NO) and 5-10% NO2 at source. The NO oxidises in 
the atmosphere in the presence of sunlight, ozone, and volatile organic compounds to form 
NO2, which is the principal pollutant of concern with respect to environmental and health effects. 

There are various techniques available for estimating the proportion of NOx that is converted to 
NO2. 50% conversion of NOx to NO2 was assumed for short term averaging periods (20-
minutes, 1 hour and 24 hour) and 70% conversion for long term averages (annual). This 
approach is considered appropriate based on guidance from the United States Environmental 
Protection Agency (US EPA) (United States Environmental Protection Agency, Part 3, 40 CFR 
Part 51, 2005). 
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Figure 23: Location of identified sensitive receptors in relation to the proposed project 

 

Source: Mott MacDonald, 2018 
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exceptional, worst case episodes. In practice this means defining a number of allowable 
occurrences greater than the prescribed value to account for potential abnormal or infrequent 
pollutions episodes - these are often referred to the guideline values being applied as 
percentiles. For example, in the EU the standard for the one-hour NO2 allows for 18 
exceedances within a calendar year and therefore the objective level is expressed as the 
99.79th percentile. When analysing one-hour NO2 results, which is the primary pollutant of 
concern, the maximum result is presented and compared against national standards as 
maximum values and using the 99.79th percentile. This provides additional context around the 
results to account for outliers and results which are influenced by infrequent meteorological 
conditions. 

Table 19: Ambient air quality standards and guidelines relevant to the project  

Pollutant Averaging 
period 

UAE standards (a) UAE Dubai (b) 
standards 

WHO Air Quality (c) 
Guidelines 

(µg/m3)  (µg/m3) (µg/m3) 

NO2 1 hour 400 290 200 

24 hour 150 110 - 

Annual - - 40 

SO2 10 minute - - 500 

1 hour 350 350 - 

24 hour 150 150 125 (interim target 1) 
50 (interim target 2) 
20 (interim target 3) 
20 (guideline) 

Annual 60 50 - 

PM10 24 hour 150 150 150 (interim target 1) 
100 (interim target 2) 
75 (interim target 3) 
50 (guideline) 

1 hour - 300 - 

Annual - - 70 (interim target 1) 
50 (interim target 2) 
30 (interim target 3) 
20 (guideline) 

PM2.5 24 hour - - 75 (interim target 1) 
50 (interim target 2) 
37.5 (interim target 3) 
25 (guideline) 

Annual - - 35 (interim target 1) 
25 (interim target 2) 
15 (interim target 3) 
10 (guideline) 

TSP 24 hour 230 230 - 

1 hour 90 90  

CO 1 hour 30 mg/Nm³ 23 mg/Nm³ - 

8 hour 10 mg/Nm³ 10 mg/Nm³ - 

Note: (a) The UAE standards are the applicable standards for the project. 
(b) Dubai standards are indicated for reference purposes as these are regional standards 

based on the UAE standards however some have been set more stringently. 
(c) In the absence of applicable UAE standards, WHO standards can be adopted in 

alignment with best practice 

Source: Federal Law No. (12) of 2006, as amended, WBG EHS Guidelines 
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only occur over short periods and not throughout the whole construction phase. Figure 24 
presents the project area with associated buffers as detailed in Table 21. 

As shown by reference to Figure 20 and Figure 24 and in alignment with the receptor 
classification in Table 14, there are only two potentially residential receptors (the beach 
campers camping area and the rest area) and several adjacent industrial receptors within 500m 
of the project boundary. In accordance with Table 21, the beach campers receptor is classified 
as having low sensitivity as they are located approximately 230 metres from the project 
boundary. The adjacent industries sensitivities range from medium to negligible sensitivity as 
they are located from directly adjacent project boundary to well beyond the 500m buffer to the 
east and north of the project boundary.  

Figure 24: Construction dust buffers for the main plant and construction laydown area 

 

Based on an impact magnitude of major and a receptor sensitivity of low for the beach campers 
receptor and the rest area, the significance of impacts resulting from the construction phase 
dust emissions is considered minor. Regarding the adjacent industries sensitivities of medium to 
negligible, the significance of impacts resulting from the construction phase dust emissions is 
considered to range from moderate adverse to insignificant.  

In the event of decommissioning, it is likely that any potential air quality impacts would be similar 
to those of the construction phase, as broadly similar activities would be required. Similar to the 
construction phase these are considered to range from moderate to insignificant prior to 
mitigation. 

Following implementation of appropriate best practice mitigation measures presented in section 
5.7 overall impacts would be reduced to minor adverse at worse and considered as insignificant.  
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5.6.2 Operational phase 

5.6.2.1 Overview 

This section presents results of the predicted impacts from each operational phase scenario 
considered within the assessment. Modelled results are discussed in the context of UAE 
standards and WHO/IFC guidelines where these apply. It should be noted that the UAE 
standards for ambient air quality are the applicable standards for the project. 

As discussed in section 5.1.2, the dispersion modelling assessment has focused on NOx 
emissions only and the modelled results presented in this section are NO2 concentrations for 
comparison with ambient standards. A qualitative assessment of PM, SO2 and CO is presented 
in section 5.6.2.4  

Appendix C provides results from the stack height determination which confirmed that a height 
of 60m is appropriate for the main stack and 45m for the bypass stack. 

5.6.2.2 Natural gas 

Main stack  

Table 27 presents the results of all three units operating continuously all year on natural gas 
and presents the maximum results from the modelled grid (scenario 1).  

The modelling demonstrates that the maximum 1-hour NO2 process contribution predicted 
based on five years of meteorological data is 127.0µg/m3. This is approximately 32% of the 
national standard and results in a predicted environmental concentration of 176.0µg/m3 which is 
less than 50% of the national standard (Table 27).  

Results show that the 1-hour 99.79th percentile process contribution is 64.1µg/m3 which, is 
approximately 16% of the national standard and results in a predicted environmental 
concentration of 113.1µg/m3. This indicates that the highest predicted one-hour impacts would 
be limited to a small number of hours a year.  

The maximum 24-hour process contribution concentration is approximately 22% of the daily 
average standard. No exceedances of the annual WHO guidelines are expected as the annual 
process contributions are less than 10% of the guideline value and the point of impact is located 
within the industrial area. 

In accordance with the significance criterial adopted for the assessment predicted impacts for all 
averaging periods are considered insignificant. Figure 25 presents contour plots for the one-
hour and annual mean NO2 process contributions. The plots show that the maximum one-hour 
concentrations are limited to a very small area which is located over the sea where there would 
be no relevant human exposure.    
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Table 27: Modelled ground level NO2 contributions from the project with a 60m stack height �± Scenario 1 (gas, 100% load) (µg/m3) 

Averaging 
period 

PC Impact 
magnitude 

PC as % 
of UAE 
standard 

AC PC as % 
of AC 

PEC UAE 
standards 

Location of 
maximum impact 

Receptor 
sensitivity 

PEC as % of 
UAE 
standards 

Conclusion 

1 hour max 127.0 Major 31.8 49(a) 259.2 176.0 400.00 346892.7 2816705 Negligible  44.0 Insignificant 

1 hour 99.79 64.1 Moderate 16.0 49(a) 130.8 113.1 400.00 347542.7 2817105 Negligible 28.3 Insignificant 

24 hour max 33.6 Moderate 22.4 49(a) 68.6 82.6 150.00 347492.7 2817055 Negligible 55.1 Insignificant 

Annual 3.7 Minor 9.3 24.5 15.1 28.2 40 (WHO 

Guideline) 

347742.69 2816705.3 Low 70.5 Insignificant 

Notes: (a) The stations annual average NO2 concentration is doubled to allow for comparison with other short-term averaged concentration data. 
PC = Process Contribution; AC = Ambient Concentrations; PEC = Predicted Environmental Concentration 

Source: Mott MacDonald, 2018 
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Figure 25: One hour and annual mean NO2 contour plots 
 

 
Source: Mott MacDonald, 2018 

Table 28 presents the 1 hour, 1 hour 99.79 percentile, 24 hour maximum and annual mean NO2 
process contributions from scenario 1 (100% load gas firing) at the discrete receptor locations 
included within the assessment. The results show that the modelled process concentrations are 
all below the relevant UAE standards and WHO guideline for annual mean NO2 concentrations 
and below the maximum values reported from the modelled grid. 




























































































































































































































































































































































































































































































