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EXECUTIVE SUMMARY 

Background 

Spain wishes to cooperate with Egypt to supply renewable electricity to the Egyptian electrical grid in the course of supporting the Egyptian Strategy for increasing renewable share of the Egyptian electricity generation mix. The reason for choosing the specific area for a wind farm in the Jabal of EI-Zayt of Egypt is that the shore areas of the Gulf of Suez along the Red Sea coast hold some of the best wind regimes known in all over the world. 

Barlovento Recursos Naturales S.L. (BRN) (Spanish Main Consultant) in collaboration with Misr Consulting Engineers (MCE) and their Energy & Environment Consultant (E&E), private consulting firms (Egypt) were commissioned by the Government of Spain to prepare the technical documents and procedures required by the Government of Spain concerning the Environmental and Social Impact Assessment of the Gulf of El Zayt 120 MWe Wind Power Plant Project.

New and Renewable Energy Authority (NREA) is seeking financial assistance from the Government of Spain for the construction and operation of this 120 MWe, Wind power plant. The proposed plant is designated as a project Category needing full EIA under Spanish rules, and a Category (C) project under the Egyptian Environmental Regulations and therefore requires a full Environmental and Social Impact Assessment. Financing from Spain is conditional upon obtaining the environmental clearance from both the Egyptian regulatory authorities and the International Lending Banks, if involved.

New and Renewable Energy Authority (NREA), a authority incorporated in Egypt and affiliated to the Ministry of Electricity and Energy (MOEE), proposes to construct and operate a new Wind Farm power plant at Jabal El Zayt, which is along the Suez Gulf and about 220km south of the city of Suez and 80km north of the city of Hurghada on the western coast of the Suez Gulf.  The site is within an existing stretch of land parallel to both of the Jabal El Zayt and the Gulf of El Zayt, allocated to the New and Renewable Energy Authority (NREA) by the Red Sea Governor's Decree No. 91 of the year 2006 as a concessionary area for Wind Farms. The overall proposed site area for the Spanish Wind Farm project is approximately 23 km2 (23 million m2).

The project area of this EIA is part of some 700 km2 large area designated for future wind power development in the region (see Figure-1). Besides the attractive wind regimes in the area, the Jabal of EI-Zayt area, however, acts, also, as a globally important highway for migrating soaring birds between Africa and Eurasia. German bird migration studies reduced the original 700 km2 wind farm area by around 2/3 due to very high risks to migrating birds of colliding with wind turbines in the southern part of NREA concessional area. Barlovento (and their local partner Consultants) was selected by the Spanish Government to prospect the possibilities for developing a wind farm within the Zone-1 area of the German ornithological study. This area is situated on the coastal desert plain, around 80 km north of Hurghada city.



Figure-1

Map of the NREA Area with the Proposed Wind Farm Site Indicated





The area to the very east of the Zone-1 of the NREA concession area allocated to German and Japanese two projects is the proposed Spanish wind farm site, an area stretching 10 km north-south and 3.5 km east-west, along the inside of the road that runs north-south along the Red Sea coast, is planned.  The proposed development is expected to have a generating capacity of 120 MWe (each turbine having a capacity of either 2 MWe or 0.850 MWe). The proposed site of the Gulf of El Zayt wind power plant, and its easements, is shown in 
Figure-2. The location of the project site is shown in Figure-3.

Alternatives of the Project

In view of the necessity of renewable energy for development in meeting the electricity demand, the no action alternative will result in concluding  that the corresponding amount of electricity that would have been produced by a renewable Wind Project has to be supplied to the grid by conventional fossil fuel-fired power capacity connected to the electricity generation system. These capacities will be dispatched according to economic operation function to cover the additional required electricity demand. In the absence of the proposed renewable energy supply activity, the CO2-free renewable electricity output of the project would mainly be supplied by natural gas/fuel oil-fired electricity generating units within the Egyptian electricity production system. However, such power generation would be most likely based on natural gas/ heavy fuel oil and would generate considerable amount of CO2 contributing signicantly to global warming and climate change. This would also contribute to the exhaustion of oil and gas resources and inhibit, consequently, sustainable development.

Grid connected wind turbines have been gradually evolving in the last 25 years from simple constant speed turbines to fully variable speed systems, enabling active output control.  In view of the variety in the market, it is useful to characterize the electrical wind turbine concepts by type of generator (including power electronics) and by method of power control into four types A, B, C and D.

Because of historical (time of strong market growth), commercial (market position of manufacturers) and technical factors (e.g. grid codes) there can be large regional differences in the distribution of the types in particular regions or countries.

In fact, there is no decisive conclusion on what is the "best" power train configuration of the wind turbines among the four configurations described above. 

All types of wind turbine system are eligible for the project. Final determination for selected type of system is bending to final decision that would be taken in collaboration between the Designer and the Contractor of the Gulf of El Zayt wind farm power plant. 

Condition setting for the layout of the wind power plant has resulted in considering two cases, both of them of total capacity 120 MWe: 

Case 1: 	60 units x 2 MWe class wind turbine, based on recent trend of wind turbine market with height limitation. 

Case 2: 	142 units x 0.850 MWe class wind turbine, based on experience of NREA and maturation of the wind market. 

Figures-4 and 5 depicts the proposed layout alternative configurations for each of the two megawatt class turbines. 
Figure-2
	
Proposed Site of the Gulf of El Zayt Spanish 
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Figure-3

The Proposed Site Location
(Area of the Spanish Project Site)





Figure-4

Layout of the 60 Units x 2 MWe Wind Turbines




Figure-5

Layout of the 142 Units x 0.850 MWe Wind Turbines




Identified Potential Impacts 

The identified potential impacts on the environment are evaluated against baseline conditions in the proposed wind farm areas and their surroundings and the reasonable performance standards, which are assumed to be set during the construction and operational phases of the project.

Impacts on the Biological Environment 

Conflicts between migrating birds and wind turbines constitute the main environmental problem. The wind farm area is situated close to a major trajectory of the Eurasian-African migration route, and substantial numbers of migratory birds traverse the area during autumn and spring. Storks, pelicans, cranes and raptors are considered as the most vulnerable species groups in a wind farm context, because of their abundance, flight behavior, high susceptibility to changes in adult survival rate and low reproductive performance.

During ornithological studies for bird migration observation, conducted in the Zone-1 and Zone-2 areas, 16 species were identified to occur in international important numbers, and more than 450,000 pelicans, storks and raptors were estimated to traverse the land to the south of the project area in spring 2009. During autumn 2008 and spring 2009, a substantial proportion of the observed pelicans, storks and raptors were recorded at altitudes at which they would be at risk of colliding with turbines (i.e. < 125 m above ground level).

Negative impacts on birds from wind turbines may occur due to collision, barrier effects and disturbance. Collision risk is the most important of these impacts, since an increased mortality due to collisions with turbines can potentially result in population declines for affected bird species. Long rows or large clusters of wind turbine generators can act as a barrier for migrating birds, forcing them to take an alternative route. Disturbance effects of wind turbines are mainly associated with foraging and resting, and hence of minor relevance for the wind farm area, due to a lack of favourable sites for resting and foraging birds.

During the construction phase, disturbance from construction activities and reduction of available habitats will be the main impacts on birds in the area. Work with heavy machines and other human activities in the area may disturb birds during the construction phase. However, disturbance effects during construction are not considered critical, because only few individuals of resident species may be affected by the disturbance, and the construction phase is only temporary.

Pelicans, storks and raptors often roost in the desert during migration. However, they have no preferred roosting sites within the wind farm area, and hence may roost anywhere in the desert. Therefore, the construction work is not expected to influence available roosting sites for these species. Likewise, reduction of habitat for resident species due to construction work is not considered critical, since the density of resident birds is very low within the wind farm area, and there are alternative habitats for these species in the surrounding desert.

Garbage and areas with open water resulting from construction activities will attract birds to the wind farm area. This will not be critical during the construction phase. However, in order to avoid birds being attracted and habituate to the area, garbage should be removed and open water avoided within the wind farm area also during construction.

Bushes and other vegetation may attract both migratory and resident birds. Therefore, to reduce the impact on birds during the construction phase, construction work and other human activities should be avoided or greatly reduced in wadis and other areas with permanent vegetation.

If the above mentioned mitigation measures are taken, impacts on resident and migratory birds will not be critical during the construction phase. 

During the operation and maintenance phase, the proposed wind farm is not considered to have critical impacts on birds due to barrier effects or disturbance. However, considering the general development of wind energy in the area, cumulative effects of several neighbouring wind farms may result in a barrier for migrating birds.

Birds (especially larger daytime migrants) may collide with operating wind turbines, and this is by far the most critical environmental impact of the wind farm. Within Zone-1, the Spanish project area was identified as one of the most suitable areas for a wind farm, because in this area, the fewest daytime migrants were observed flying at critical low altitudes. However, some of migrants may still traverse the Zone-1 area during migration. Especially steppe eagles during spring migration and white pelicans during autumn, but very small numbers at critical low altitudes.

Based on current knowledge, impacts of a wind farm in the planned area are considered potentially not critical for steppe eagle in spring and for white pelican in autumn. However, with the below mentioned pre-construction mitigation measures in place, these impacts will most likely be eliminated. 

A wind farm in the Zone-1 area will also have an impact on other migrating species, such as black and white stork, common crane and various raptors. However, based on current knowledge, impacts on these other species are considered non-critical at all.

To reduce the risk of migrants (particularly the potentially steppe eagles and white pelicans) colliding with operating turbines, it is recommended to implement the alternative of Big WTs with capacity 2 MWe each. The "escape corridors" in this layout may enable migrating birds, if any, to avoid turbines by flying through the corridors. These turbines are recommended as they will imply fewer turbines needed in order to meet the desired generating capacity. Fewer turbines will mean a less complicated landscape for the migratory birds to cross successfully.

If the pre-construction mitigation measures prove insufficient, operational mitigation measures must be employed in the future operation of the wind farm. Such operational mitigation measures may include shut down of parts of the wind farm during certain weather conditions, when large numbers of white pelicans and/or steppe eagles will pass the wind farm area.

To avoid attraction of birds to the wind farm area, which may lead to increased collision risks, establishment of gardens near buildings should be avoided, and all rubbish and sewage should be handled according to modern standards. Likewise, open surfaces of water will attract resident and migratory birds, and should also be avoided.

A post-construction monitoring program should be conducted to ensure that impacts during operation of the wind farm are kept on an acceptable level. This monitoring program will have three objectives: 1) Assess impacts of the wind farm, 2) Define further mitigation measures for the wind farm, and 3) Evaluate site-specific avoidance responses from migratory birds.

It is important to note that birds migrating over the entire area are likely to encounter additional wind turbines during their migration, since more wind farms are being planned along the Red Sea coast. Cumulative effects of several wind farms in the area may lead to barriers for migrating birds, and increased mortality among migrants due to collisions. Therefore, it is important that the authorities coordinate these wind farm development plans in order to secure that the additive mortality imposed on bird populations remain at a non-critical level.

Impacts of the wind farm on flora, insects, reptiles and mammals are considered non-critical. However, areas with permanent vegetation are valuable habitats for the local flora and fauna, and should therefore be impacted as little as possible. Therefore, construction work and other human activities should be avoided or greatly reduced in wadis and other areas with permanent vegetation.

Impacts on the Physical Environment 

During the construction phase, impacts on topography, geology and soils will occur due to road construction, burial of cable connections and excavation for turbines. Of these, road construction will have the largest impact, due to the large amount of soils handled and the large areas affected. The soils may also be impacted during construction due to accumulation of excavation material and construction wastes.

The construction phase will also have an effect on air quality, ambient noise and ground water. Dust emission, especially due to excavation, hauling, rigging and increased traffic, will negatively influence the air quality during construction. Noise from equipment and vehicles, and increased traffic are the main sources of noise during construction, which has a direct impact on the construction crew and a minor impact on the neighbouring oil projects. Ground water contamination (leakage of e.g. oils and lubricants) may occur if shallow aquifers are encountered in the area. However, the overall impacts on hydrograhy, hydrogeology and water quality are assessed to be non-critical.

Apart from changes to the landscape's topographic features due to levelling, all other impacts are reversible and can be mitigated with proper planning, handling and management. The landscape of the wind farm area is common along the Rea Sea coast, and therefore, the changes in landscape features are not considered to be a critical impact.

Operation of a wind farm in the area will have a significant positive impact on the physical environment, because it will lead to a reduction in emissions of sulphur oxides, nitrogen oxides, carbon dioxide and other greenhouse gases. This is regarded as a positive effect in relation to the global warming and climate changes, because the wind farm actually replaces a traditional fossil-fuelled power generating plants.

In the coastal plain where the turbines will be erected, the visual impact of the wind farm will be significant compared to the existing condition. The visual impact will be greatest, if the larger wind turbines (V90) are erected in the wind farm area. The visual impact of the wind farm on the coastal plain will increase further if development of wind turbines is more expanded in the area. However, regarding the wind farms guaranteed benefits, their visual impacts could be acceptable. 

Aerodynamic noise from the rotating blades will have a marked impact on the local environment near the turbines. However, since the wind farm area is far from areas with outdoor human activities, impacts from noise are considered non-critical.

To mitigate the above mentioned impacts on the physical environment, several measures can be taken during construction and operation of the wind farm.

During the construction phase, construction wastes should be managed according to modern standards, and reusing or recycling of materials should be carried out. Hazardous substances should be handled and stored properly to avoid local contamination. Preservation and protection of soil and ground water should be realized through good construction management.

To minimise dust nuisance, constructed roads should be well compacted and gravelled. The speed limit on the site should not exceed 30 km/ hour, and trucks should be covered during transportation of fine aggregates and other friable materials. Additionally, water trucks with sprinklers can be used to damp the dust along roads and in congested areas.

To mitigate noise impacts, the following operational measures can be implemented: 1) Enforcement of vehicle speed limits, 2) Control of vehicle routing and access to the site, 3) Used equipment should have noise suppression devices, 4) Areas with high noise levels should be appropriately marked with caution signs, and 5) Activities with highest noise emissions should be conducted during the day shift.

After construction, the contractor should clean up all areas used for construction, and remove all signs of temporary construction facilities. Furthermore, the disturbed areas should be graded and filled.

During operation of the wind farm, waste management should be conducted according to modern standards. Additionally, obstruction lighting of turbines should be implemented in cooperation with local aviation authorities. To reduce the visual impact, obstruction lights should be directed upwards from horizontal level to reduce visibility from the ground.

Socio-economic Impacts 

During peak construction period, there will be a marked increase in traffic by trucks transporting gravel and sand for foundations, and parts for the turbines (including oversized materials). Additionally, the construction work will result in noise and dust impacts as described above. However, people are expected to be willing to accept the inconvenience generated from these impacts, because this is a temporary period that will be followed by better chances for the area.

There is no evidence on potential archaeological findings in the area, but some historical findings such as animal fossils might be encountered. If encountered, the site manager and the contractor shall install protection for these resources and the Supreme Council for Antiquities shall be informed promptly for taking necessary procedures for their preservation.

The wind farm project has potential for creating jobs during the construction phase in particular and also during the operation phase. This is assessed as a significant positive impact on the socio-economic environment.

An operating wind farm in the area will have several positive impacts on the socio-economic environment. The area will obtain increased potential due to electricity provision, which may lead to additional job opportunities in areas like farming, mining and poultry breeding stations. Generally, more people will be attracted to the area due to improved services and infrastructure.

The project is also foreseen to have a positive impact on Bedouins by bringing them closer to services (mainly water and electricity), and provide them with houses and jobs. 

However, the extended and increased population in the area might form a threat to the Bedouins' traditional culture. Considering the fact that Bedouins local culture represents a cultural significance of the site and a good asset for future tourism development, support for reservation of this culture will enhance the area and give respect to the indigenous group.

The increased population in the area will cause increased demands on health and sanitation. This may have critical negative impacts if the health and sanitation systems are not developed to meet the increased demands. Additionally, an increased population may lead to dryness of wells in the area.

In the future, increase inland value may impact low income groups, who might be unable to access land or housing in the area due to their limited economy.

During the construction phase, impacts on the socio-economic environment from noise, dust and accumulation of wastes should be mitigated as described above for effects on the physical environment. To cope with transportation of oversized elements during construction, slight modification of certain road elements may become necessary.

Construction activities should be undertaken in a manner that does not present hazards to workers' health and safety. The owner is committed to enforce stringent occupational health and safety procedures and measures. If archaeological findings or fossils are encountered during construction, work at the specific site should be stopped and appropriate measures are to be taken.

To cope with the increased population in the area, health and sanitation systems should be developed according to modern standards, and dryness of wells should be mitigated by rational use of ground water.

To reduce potential negative impacts on Bedouins, they should be consulted during the planning for the project to make sure that any proposed development plans (like job opportunities, houses or schools) will meet their needs. Additionally, efforts should be taken to ensure that Bedouin development and integration does not come on the cost of their local traditions, and activities and programs that aim at reviving and maintaining the Bedouins local culture should be implemented.

The communities surrounding the project site are very male-dominated, and therefore, the potential benefits that women will gain from the project are uncertain. Thus, it might worth considering gender sensitive actions/programs to ensure that women also benefit from the opportunities that will be generated due to the wind farm project.

Environmental and Social Management Plan (ESMP)

In addition to the above mentioned post-construction monitoring of migratory birds, an Environmental and Social Monitoring/Management Plan (ESMP) will be developed. The ESMP describes how the operating company intends to reduce different identified impacts, effectiveness of measures and system to monitor this. An ESMP will often develop during the lifetime of the wind farm project due to the assessments and feed-back of e.g. the environmental monitoring. The ESMP that should be developed together with Egyptian Competent Authorities should describe how the mitigation measures are organized and who is responsible for carrying out the mitigation and monitoring measures.

Continuous monitoring is thus required during both the construction and operation phases in order to ensure the implementation of good management practices.

	
EIA Framework Document - Draft Final, October 2011 
	
Barlovento Recursos Naturales S.L. (BRN)
Misr Consulting Engineers (MCE)  /  E&E, Egypt
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