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About this Document
The purpose of this document is to present a summary 
of the completed environmental studies that measure the 
environmental impact of the construction, operation and 
decommissioning of the Barakah Nuclear Power Plant 
(Barakah NPP) project in the United Arab Emirates (UAE). 
The Environmental Impact Assessment (EIA) identified 
potential impacts of each phase of the project along with 
measures to mitigate identified impacts and monitoring 
programs to confirm EIA predictions and regulatory 
compliance. 
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01 Project Background

The development of a peaceful nuclear energy 
program was based on an in-depth evaluation 
of the UAE’s future energy needs. The evaluation 
study determined that national annual peak demand 
for electricity is expected to rise to more than 40,000 
megawatts by 2020, reflecting a cumulative annual 
growth rate of about 9 percent from 2007.
As a result, the UAE considered the available options to 
meet this demand. The evaluation resulted in the following 
realizations:

 Natural gas could be made available to the nation’s 
electricity sector but it would be insufficient to meet 
future demand. 

 The burning of liquids (crude oil and/or diesel) would 
be logistically viable but costly and extremely harmful 
to the environment.

 Coal-fired power generation, while potentially 
cheaper, would be environmentally unacceptable, 
and potentially vulnerable from a security of supply 
standpoint.

 Finally, deployment of renewable and other alternative 
energy supplies, while desirable, would be able to 
supply only 6 to 7 percent of the required electricity 
generation capacity by 2020.

The UAE government determined that nuclear power was 
the most viable and compelling solution to meet the UAE’s 
energy needs. 
In April 2008, the UAE released its Policy on the Evaluation 
and Potential Development of Peaceful Nuclear Energy. 
The policy is built on the most rigorous standards of safety, 
transparency and security, making the UAE a role model for 
nuclear energy development worldwide.
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The Policy of the United Arab Emirates on 
the Evaluation and Potential Development 
of Peaceful Nuclear Energy focuses on the 
following key commitments:
1. Complete operational transparency
2. Commitment to the highest standards of 

non-proliferation
3. Commitment to the highest standards of 

safety and security
4. Working directly with the International 

Atomic Energy Agency
5. Close partnership with the governments 

and businesses of responsible nations 
6. Long-term sustainability
The UAE policy also established the Federal 

Authority for Nuclear Regulation (FANR) 
as an independent body to oversee the 
UAE’s Nuclear Energy sector. This includes 
that the work of both the Emirates Nuclear 
Energy Corporation (ENEC) and Nawah 
Energy Company conforms to international 
standards as set by the International Atomic 
Energy Association (IAEA.)
In addition, to strengthen its ties with the 
international nuclear community, the UAE 
has also signed bilateral agreements for 
cooperation in the field of peaceful nuclear 
energy with numerous countries, including 
Argentina, Australia, Canada, France, Japan, 
South Korea, Russia, United Kingdom, and 
the United States. 
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02 Regulation & Environmental Permitting

According to UAE Federal Environment Law1, 
an Environmental Impact Assessment (EIA) is 
mandatory for energy projects prior to their 
construction and operation. 
Through consultation with the Environment 
Agency - Abu Dhabi (EAD), we initiated 
environmental baseline studies in January 
2009 to assess environmental suitability for 
construction and operations of the Project 
at the preferred Site location. EAD’s existing 
process and guidance for conducting an EIA 
were augmented with environmental analysis 
guidance from the International Atomic Energy 
Agency (IAEA) and United States Nuclear 
Regulatory Commission (NRC). The result was 
an environmental analysis that is internationally 
comprehensive but also addressed the UAE’s 
unique environmental conditions.
In coordination with the baseline studies, 
we conducted conceptual master planning 
and initiated a process to select nuclear 

generating technology and a prime contractor 
to design, construct, and operate the nuclear 
power plant. The master planning included 
consultation with the Urban Planning Council 
(UPC) to ensure that site construction would 
be prioritized and aligned with the Plan Al 
Gharbia 2030 timetable.
In order to begin construction, an EAD-issued 
Construction Environmental Permit (CEP) is 
required based on the ouput of a Strategic 
Environmental Assessment (SEA). This process 
is completed in coordination with the nuclear 
licensing efforts regulated by the Federal 
Authority for Nuclear Regulation (FANR). 
ENEC followed the EAD-defined CEP process 
and conducted an impact analysis based on 
an assumed environmental worst-case (which 
may result in predicted impacts greater than 
that which would likely be realized). The first 
construction licenses were granted in July 
2010, after which construction began.
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03 Regulation & Environmental Permitting

3.1. Project Site
The Project Site is located at Barakah in the Al Dhafra Region of the Emirate of  
Abu Dhabi, on the south coast of the Arabian Gulf as shown in Figure 3.1. The Site is 
approximately 48 km southeast of the town of Sila’a, 53 km southwest of the town of 
Ruwais, and 270 km southwest of Abu Dhabi city.

Location of the Barakah Nuclear Power Plant

Barakah
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3.2. Barakah Nuclear Power Plant
The Advanced Power Reactor (APR) 1400 was selected as the technology for the 
Barakah NPP. The APR 1400 is an advanced, high-efficiency pressurized water reactor 
developed by KEPCO and generates approximately 1400 Megawatts electric (MWe) per 
unit.
The Barakah NPP Project consists of a total four (4) units of the APR 1400. The 
construction and operation of each unit is staggered by approximately 12 months. The 
indicative number of personnel required to construct the overall project reaches up to 
more than 20,000 during the peak of construction activities. 
The primary components of the Project are organized into NPP power blocks, onsite 
permanent infrastructure, onsite temporary construction infrastructure and offsite 
permanent infrastructure.

3.2.1. NPP Power Block
The operating NPP Power Block is consisting of major subsystems comprising 
the Power Block and environmental interfaces for each unit.

3.2.1.1. Nuclear Island
The nuclear island contains those systems, structures, and components that 
support the operation of the nuclear reactor, including related steam supply, new 
and spent fuel handling, heat removal, and support systems and equipment. 
Each reactor building is an upright cylindrical concrete structure, capped with a 
spherical dome, rising to a level approximately 72 m above Site grade. 
Main and support systems for operating the nuclear reactor include onsite 
standby diesel power units, auxiliary power, cooling water, and control systems.
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3.2.1.2. Turbine Island
The turbine island for each unit includes the steam turbine, generator, and 
supporting systems, components, and structures. The turbine and generator are 
housed in the turbine building, which contains electricity-generating equipment, 
transformers, and connections to the switchyard. The turbine condenser 
is connected to the circulating seawater cooling system and includes heat 
exchangers, pumps, valves, strainers, and piping.

3.2.1.3. Switchyard
The Site contains one switchyard for each pair of units. Each switchyard contains 
equipment to interconnect the generators and main transformers to the national 
electrical grid via a minimum of two independent 400-kilovolt (kV) transmission 
lines.

3.2.1.4. Reactor Power Conversion System
Each water-cooled reactor provides thermal energy to indirectly produce steam 
to drive a turbine-generating system. After conversion from thermal energy to 
electrical energy, the thermal difference between the thermal output of the reactor 
and the gross electrical output of the turbine-generator is discharged to the 
environment through the Plant Cooling System. The electrical output is conveyed 
to the Switchyard for transfer to the UAE power grid. 

3.2.1.5. Ancillary Structures and Components
Ancillary NPP structures and components includes auxiliary steam generators, 
control center with automated system control and monitoring equipment, nuclear 
fuel handling and wet/dry storage facility, petroleum fuel storage, chlorination 
plant, cooling water pumps, essential service water system pumps and 
Emergency Power Unit.
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3.2.1.6. Seawater Cooling System
The purpose of seawater cooling is to provide heat removal for turbine steam 
condensers and other smaller heat exchangers. The heat remaining following 
steam expansion through the steam turbine will be transferred to the once-
through seawater circulating water system and ultimately to the Arabian Gulf via 
the discharge channel. 
Cooling Water Intake Structures (CWIS), one for each unit, including water intake 
screens and pump houses, are built on the banks of a forebay. The CWIS have 
been designed with low approach velocity travelling screens to minimize the 
rates of fish impingement. The Water Discharge System consists of cooling water 
from various plant systems, the supplemental dilution water, and some treated 
wastewater. The discharge from all four units will be combined in a common 
discharge channel. 

3.2.1.7. Radioactive Waste Management
Each NPP is expected to produce small quantities of gaseous, liquid, solid, 
and mixed radioactive waste streams during normal operations. Most of the 
radioactivity produced (fission products) is contained within the fuel rods and is, 
therefore, not available for release to fluid systems or to the environment. 
The other main source of radioactivity to the reactor coolant is the corrosion 
of primary system surfaces and irradiation of the corrosion products within the 
reactor core. System wastes will be collected, processed, and directed for either 
reuse or release to the environment by the radioactive waste treatment systems. 
Radioactive Waste Treatment Systems, during normal operation, maintain the 
radioactivity content of liquid and gaseous effluents within Federal Authority for 
Nuclear Regulation (FANR) dose limits.
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3.2.2. Onsite Permanent Infrastructure
Onsite permanent infrastructure includes seawater cooling system, site 
transportation, utilities, maintenance, administration, emergency services, 
security, waste management and landscaping and irrigation.

3.2.3. Onsite Temporary Construction Infrastructure
The temporary infrastructure components such as construction utilities, 
construction/haul roads, construction materials lay down and staging areas, 
construction workforce housing and living accommodations, concrete batch 
and ice plants, concrete bulk materials storage, construction buildings, 
construction waste management and construction security, are onsite to support 
construction.

3.2.4. Offsite Permanent Infrastructure
Offsite permanent infrastructure constructed to support the Project consists 
of electric transmission and distribution system, water transmission 
system, communications system, access roads, operators housing, living 
accommodations and support systems, visitors’ center and Emergency 
Response Center (ERC).
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To understand the environmental and socioeconomic characteristics of the Site and 
surrounding area, a number of baseline studies were conducted in 2009 and 2010. These 
initial baseline studies were supplemented with additional ecological studies conducted in 
2011, 2012, and 2013.  

04 Baseline Environmental Conditions
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Conditions at the Site and vicinity are described below.

4.1. Climate and Meteorology
The UAE is characterized as having an arid subtropical desert climate, with 70% or 
more of the annual precipitation falling in the cooler half of the year, which is the period 
of October to March. The cooler period that defines the winter season is November to 
March. The hotter summer season occurs from May through September. 
July and August temperatures average around 35ºC and average rainfall is about 2 mm.  
The coolest month is January with an average temperature of 18ºC and the wettest 
month is February with an average rainfall of 36 mm. The annual prevailing wind direction 
at the Site is from the north.

4.2. Air Quality and Noise
A baseline air quality sampling program was conducted at eight locations at and near 
the Site. Parameters measured included oxides of nitrogen (NOx), sulfur dioxide (SO2), 
ozone (O3), and carbon monoxide (CO). Baseline monitoring results show that the 
concentrations of the parameters are within the regulatory standards. A baseline noise 
measurement program was conducted and showed that the noise at the Site does not 
exceed the limits for industrial areas (Heavy Industries).

4.3. Topography
The terrestrial portion of the Site area is relatively flat, the surface of which is 
predominantly covered with unconsolidated sand, with undulating low-relief sand 
dunes and a maximum relief of approximately 3 to 4 m. The topography reflects the 
predominant erosive and depositional processes of wind-blown sand migration. Sabkhas 
are saline and hypersaline surface features that occur as extensive desert flats devoid 
of all vegetation. The Site is located within an area that contains both coastal and inland 
sabkha.

4.4. Geology
A site-specific evaluation of seismic vibratory ground motion was performed for the Site. 
It was determined that the highest level of historical seismicity of the Middle East occurs 
outside the 320-km radius Site Region, and very few seismic events occur within this 
radius. 
The Site is relatively far from major seismic zones of the region and is characterized as 
being in a seismically stable area.
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4.5. Surface Water Resources

4.5.1. Bathymetry
The Site lies at the extreme southern end of the Arabian Gulf, in an area 
characterized by extensive shallow regions with maximum water depth less than 
20 m. The seafloor at the Site is a gently sloping plain dipping only about 10 m 
depth in 10,000 m horizontal distance in the offshore direction.

4.5.2. Water Quality
Seawater samples collected near the Site were analyzed for chemical, biological 
and physical parameters. Seawater analytical results were compared to EAD 
recommended ambient marine water quality standards, whereby baseline 
concentrations of orthophosphate and nitrate slightly exceed the recommended 
values. No fecal coliform bacteria, total coliform bacteria, or fecal streptococci 
were detected in water samples from the Arabian Gulf.

4.5.3. Water Use
In the vicinity of the Project, water withdrawals from the Arabian Gulf are used 
primarily for desalination to meet regional public water supply demand. The 
Shuweihat desalination plant near Jebel Dhanna, located approximately 40 km to 
the northeast, is currently the closest major desalination plant to the Barakah NPP 
Site.
The major non-consumptive surface water uses in the vicinity of the Site include 
swimming, fishing, and boating in the Arabian Gulf and are year-round activities. 
A small port facility used by both fishing and recreational vessels is located 
approximately 50 km west-northwest of the Site near the town of Sila’a. There are 
also small port facilities located on several of the nearby islands.
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4.6. Groundwater
Groundwater at the Site is saline to hypersaline and non-potable. Analytical results for 
trace metals and other parameters including phenols, cyanides, and total petroleum 
hydrocarbons assessed with the Dutch Standards indicate that there is no evidence of 
contamination among the samples analyzed. All groundwater quality parameters were 
within the normal and expected values for the UAE, and were within regulatory standards. 
No fecal coliform bacteria or fecal streptococci were detected in groundwater samples. 
Results of the June 2009 radiological sampling showed tritium (3H) levels were either not 
detected or detected at low levels.

4.7. Land Use
The pre-Barakah NPP development site is bordered by a restricted-access area on 
the east, the Arabian Gulf on the north, Highway E11 and a utility right-of-way where 
telecommunication cables and a water transmission pipeline are located on the south, 
and a few beach villas along the shoreline beginning approximately 200 m from the Site 
boundary on the west. Highway E11 is the main route between Saudi Arabia and the 
UAE. It is used by a variety of vehicle types, and is heavily used by trucks for hauling 
freight.
Prior to taking ownership of the Site, it was mostly open space with some beach villas 
located along the coast, three small commercial establishments and a mosque along 
Highway E11, and another mosque and abandoned water storage station (formerly filled 
by truck delivery from Shuweihat) in the central area of the Site. These structures were 
removed prior to the construction.
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4.8. Ecology

4.8.1. Terrestrial Ecology
The Site is dominated by sabkha (coastal and inland sabkha matti) and infilled 
sabkha. Mudflats and sandflats, which are exposed at low tide, run along the 
length of the Site. Harsh climate and limited resources restrict the diversity and 
abundance of terrestrial plant and wildlife populations and they consequently 
occur at very low densities. The Site and Project vicinity are particularly 
impoverished in terms of the terrestrial wildlife and vascular plants that are 
present. No endemic or endangered plant species are known to occur at or 
in vicinity of the Project Site and no rare species were recorded during the 
vegetation surveys or the habitat mapping. The Site is not considered a significant 
habitat for any rare wildlife species.

4.8.2. Marine Ecology
Marine ecological baseline surveys were conducted to describe the marine 
communities of flora, corals, invertebrates, fish, mammals, and reptiles at the 
Site and its surroundings. The results of the surveys indicated that the marine 
environment exhibits low seasonal variability.
The marine ecological environment around the Site retains its natural character 
due to the low levels of human interference. Coral reefs, seagrass meadows, and 
macroalgae beds provide a base for the complex marine food web at the Site. 
Several vulnerable and endangered species were identified, including dugong, 
Indo-Pacific bottlenose dolphin, humpback dolphin, green sea turtle,  
the critically endangered hawksbill sea turtle, and two species of sea snake 
(status undetermined). 
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4.9. Socioeconomics
A baseline socioeconomic study was conducted to assess 
community infrastructure requirements such as police, fire 
suppression, medical services, schools, water, and sewer 
supply, among others. There are no large towns located near the 
Site. However, there are temporary residences located next to 
the shoreline within 20 km of the Site, stretching approximately 
12 km to the west and approximately 5 km to the east-northeast 
of the Site.
Activities that occur in the area between 20 and 80 km from 
the Site are agriculture, small-scale fishing operations, and 
industrial activities. The population that works in small-scale 
fishing operations and agriculture within 80 km from the Site are 
considered to be residents from the towns between 20 and  
80 km from the Site.
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5.1. Impact Prediction and Evaluation
Potential environmental impacts were evaluated following a modified Delphi method 
and results were documented in an impact matrix according to EAD guidance. Impacts 
were identified for each of the three Project phases: construction, operations, and 
decommissioning according to the following environmental receptors: water-related; 
land use; geology; terrestrial ecology; air quality; noise; transportation; socioeconomics; 
waste management; marine ecology; and archaeology, paleontology, and cultural 
heritage. The majority of the potential impacts identified had a significance rating of “no 
impact” or “small”. 

05 EIA Findings
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A summary of the major findings is provided below. 

5.2. Major Findings
Impacts predicted to occur from the construction and operation of the Barakah NPP 
primarily derive from:
1. The choice of the power plant’s location
2. The choice of fuel to generate produced electric power
3. The selection of a once-through cooling water system to supply required water for 

reactor cooling and to dissipate heat generated during the steam generation process

5.2.1. Site Location Impacts
The location of Barakah was selected specifically to minimize the risk of impact 
to sensitive areas, such as wetlands, designated marine protected areas and 
terrestrial reserves. The formal site selection process essentially evaluated 
the entire coastline of the UAE to first eliminate sites that did not meet the 
basic requirements for water supply, seismic conditions, location away from 
environmentally sensitive terrestrial and marine environments, distance from major 
population development and similar factors that would present unacceptable 
conditions for the safe operation of a nuclear power plant. 
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5.2.2. Fuel Selection Impacts
The use of nuclear fuel to provide power was selected after a thorough 
comparison with coal and gas, and available renewable energy producing 
sources, such as wind power. The selection was based primarily on factors such 
as fuel source reliability, overall low life-cycle cost of produced electricity and 
avoidance of carbon emissions. 
The 60-year life of the proposed Project will achieve an extensive reduction in the 
use of carbon sources, when compared to several smaller natural gas-fired power 
plants that would be required to meet the UAE’s future electricity demand. This 
will reduce the country’s carbon emissions by an estimated 21 million tons per 
year, helping the UAE meet its carbon footprint reduction goals. 

5.2.3. Cooling Water System Impacts
The nuclear energy plant requires a large and reliable volume of cooling water 
to be available. A detailed engineering study compared the feasibility of a variety 
of potential cooling water systems and concluded that the most reliable and 
consistently safe option would be a once-through cooling water system. However 
it was noted that a once-through cooling water system, requires the largest 
volumes of water and produces a large thermal plume. 
Cooling towers, cooling water lakes, and other systems were also evaluated as 
potential ways of reducing cooling water volume and heat releases to the marine 
environment. The evaluation concluded that those options were economically and 
technically infeasible. 
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5.2.4. Marine Ecological Impacts
The EIA estimated that the nuclear power plant operations will likely impact some 
of the coral and macroalgae communities surrounding the Site, primarily due 
to cooling water discharges to the Arabian Gulf during operations (comparable 
with impacts from conventional power plants facing the sea elsewhere) and the 
thermal plumes generated by these discharges. 
The main impacts identified are entrainment-induced mortality of reproductive 
stages of marine organisms and impingement of fish on the intake screening 
system. However, the large rocky breakwater constructed at the Barakah NPP 
Site is expected to become a rich marine habitat partially compensating for the 
marine impacts.

5.2.5. Barakah Breakwaters Artificial Reef Habitat
The 15 km long breakwater is designed to replicate a natural coral reef, and 
works to stimulate the local ecosystem by enhancing the existing seabed habitat, 
providing additional shelter for marine life, and encouraging biodiversity. 
The enhanced habitat is expected to attract a range of marine species including 
algae, invertebrates such as barnacles, corals, and oysters, and a variety of 
crabs, shrimp, epifauna as well as small and large fish. As such, the Barakah NPP 
breakwater has capacity to mitigate for a considerable portion of the projected 
impacts to the fringing reef.
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5.2.6. Barakah Artificial Reef Project
As part of its commitment to the 
environment, and in line with guidance 
from EAD, the Barakah Artificial Reef 
Project was constructed in September 
2014. Located 3.8 km from the 
shoreline of Barakah, the almost 
6,700 square meter artificial reef was 
constructed using surplus precast 
concrete structures. Almost 1,800 of 
the large concrete units were carefully 
positioned on the Arabian Gulf floor to 
create the underwater reef structure.
The deployment of the artificial reef 
has significantly enhanced the flat, 
largely featureless environment of the 
chosen location by adding structural 
complexity. The lattice formation of the 
artificial reef is designed to replicate 
a natural coral reef, and works to 
stimulate the local ecosystem by 
enhancing the existing seabed habitat, 
providing additional shelter for marine 
life, and encouraging biodiversity. 
Despite its relatively recent deployment, 
the presence of high numbers of fish 
highlights the fish aggregation ability 
of artificial reef structures placed in the 
marine environment.
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Having analysed all of the impacts associated with the 
Project, several alternatives to the proposed siting and 
construction of the Project were considered. The analysis 
specifically addressed the following types of alternatives:

 No-Action alternative
 Alternative energy sources
 Alternative sites
 Alternative plant cooling water systems

The No-Action alternative describes a scenario in which 
neither the nuclear power plant nor any other alternative 
electricity-generating station is constructed and operated 
at the Site, which ultimately leads to an energy lack of 
5,600 MWe (as part of the anticipated 2020 deficit of more 
than 30,000 MWe).
A Government study on alternative energy sources 
concluded that nuclear energy was the best option to 
provide the needed energy. The site selection analysis 
assessed alternatives to the proposed Site. 
The analyses of alternative plant systems provides an 
evaluation of alternative operational heat dissipation 
and circulating water systems compared on the basis 
of environmental performance, technical feasibility, and 
relative economic costs. It was determined from this 
comparison that once-through cooling is the most feasible 
option for the Site.

06 Evalution of Alternatives
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We are committed to being a responsible custodian of our Site and 
the surrounding local environment. In conjunction with the EAD, the 
organization actively monitors for any environmental impacts, and pursues 
proactive mitigation programs to ensure the long-term sustainability of 
the UAE’s environment. We have developed comprehensive mitigation 
measures to avoid or minimize the occurrence of environmental impacts 
of construction and operation.

7.1. Mitigation Measures
Mitigation measures governing construction activities are described 
in the Construction Environmental Management Plan (CEMP). 
Mitigation measures governing operations activities are described in 
the Operation Environmental Management Plan (OEMP).

7.1.1. Construction Environmental Management Plan
Mitigation measures for construction are implemented 
through the use of Best Management Practices (BMPs) as 
described in the various plans as contained in the CEMP. 
Contractors and subcontractors working on the Project are 
required to incorporate applicable elements of the CEMP into 
their daily construction activities.

7.1.2. Operation Environmental Management Plan
During operations, the OEMP will provide mitigation measures 
to avoid or minimize residual impacts to the environment 
through the use of BMPs as described in various plans as 
contained in the OEMP. The Owner and subcontractors 
working on the Project will be required to incorporate 
appropriate elements of the OEMP into the operations 
activities.

07 Mitigation Measures & Monitoring Programs
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7.2. Monitoring Programs
The monitoring programs will confirm EIA predictions, and will track 
compliance with specified mitigation requirements, environmental 
protection standards, and regulatory limits.
The monitoring programs have been developed in accordance with 
guidance from EAD, FANR, IAEA, and NRC and will be adjusted as 
required in response to project conditions and ongoing consultations 
with EAD to ensure protection of the surrounding environment such as:

 Environmental monitoring requirements for construction such as 
air quality, ambient noise, groundwater, offshore marine water and 
sediments, onshore water, erosion and sediment, liquid waste and 
visual monitoring as described in the CEMP.

 Environmental monitoring programs during operations will include 
those specified in the OEMP and a Radiological Environmental 
Monitoring Program (REMP).

 Environmental monitoring requirements in the OEMP consist of 
marine ecology, surface water and marine sediment, seawater 
temperature, noise, visual inspections and long-term environmental 
monitoring plan refinement.

 A Radiological Environmental Monitoring Program (REMP) is a 
surveillance and monitoring program conducted during the pre-
operation period and continues through plant operations.
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