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1.3 SESA Process and Objectives 

The SESA process for the Project Area has the following objectives: 

- To provide a reliable source of environmental and social data for the Project Area to inform RE 
development plans, environmental permitting and project financing. 

- To identify eventually existing zones of technical or social constraints for RE development with-
in the Project Area 

- To identify and assess potential environmental and social impacts associated with RE project 
development and operation in the Project Area and define mitigation and management 
measures to address these potential impacts, including recommendations on arrangement of 
plots for individual wind or solar power projects. 

- To engage with stakeholders, including members of the public on the planned development of 
RE projects in the Project Area. 

- To identify areas in the Project Area, which are suitable for RE development based on the out-
come of Social and Environmental Impact Assessment. 

- To develop a Geographic Information System ("GIS") database, which will be used to inform 
future RE projects. 

- To determine the spatial distribution of the wind and solar power potential  

- To identify and outline the best possible areas for wind power and solar power development 
considering technical, social, environmental and RE power potential aspects 

- To identify eventually existing further requirements (data procurement/measurements, stud-
ies, administrative) for RE development on the identified areas.  

The SESA has adopted a typical SESA (to a large extent similar to an ESIA) process to inform pro-
ject development over a large area.  

In addition, during the course of the SESA, the Consultant provided training to the staff of the 
New and Renewable Energy Authority (NREA) on SESA, Environmental and Social Impact Assess-
ment (ESIA) and GIS. 
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3 Description of a typical Solar Power Project 

3.1 Objective and Scope 

This report assesses the potential and expected environmental and social impacts of solar power 
development intended to be realised in 50 MW plots. Such assessment is carried out as a second 
step, after having identified all those areas that are preclusive or less favourable based on criteria 
regarding physical requirements and competing land-use. 

Ground mounted PV plants are built in areas and have specific characteristics. Beside high solar 
resource and sufficient land availability, ideally flat terrain or slightly sloped (north-facing slope 
for terrain located in southern hemisphere, south facing in case of south hemisphere), limited 
environmental constraints (i.e. massive presence of threes, rivers crossing the land) and not rocky 
sites, represents the base conditions to allow a ground mounted PV plant development. PV mod-
ules are placed on mounting structures distributed on rows (according to the planned layout) all 
over the suitable land. Mutual row to row distance depends on the module technology and site 
characteristics. Depending on the soil features, mounting structures are generally fixed into the 
ground through steel poles.  

Accordingly, such typical PV plant layout with its typical potential impacts the PV plant does antic-
ipate the later environmental and social impacts of the intended 50 MW solar farm plots quite 
precisely already at this early study stage.  

For this purpose, the different project components of a photovoltaic plant as well as the major 
works during the lifecycle of the project are described in the following subsection. 

 

3.2 Typical Features and Scope of Works of Large Scale Solar Farms 

3.2.1 Typical layout and large scale solar farm components 

A Photovoltaic (PV) plant generates electricity from solar radiation through use of a PV Module, 
which is made up of several solar cells. Solar cells produce Direct Current (DC), which is converted 
to Alternating Current (AC) in inverters before the plant is connected to the grid. A simplified set-
up of a PV plant is shown in Figure 3-1. 
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Figure 3-2: T�Ç�‰�]�����o���Z�D�}�µ�v�š�]�v�P���^�š�Œ�µ���š�µ�Œ���[�����Œ�����š�������}�v���•�]�š�����~�•�}�µ�Œ�����W���>���Z�u���Ç���Œ�U���^�Z���u�•���W�s���‰�o���v�š���]�v���:�}�Œ�r
dan) 

 

 

Figure 3-3: Example of inverter and transformer arrangement (Source: SMA) 
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Figure 3-4: Example of a solar PV plant (Source: Lahmeyer, Cerami PV plant Sicily, Italy) 

 

Figure 3-5: Typical solar PV plant layout (Source: Lahmeyer, PV plant layout in South Africa) 
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3.2.2 Construction works 

The construction works for a typical photovoltaic plant consist of civil, mechanical and electrical 
works. 

The civil works relating to the construction of a solar PV plant are relatively straightforward. 

Prior to any activity, the site survey represents one of the most important steps for PV plant con-
struction. Adequate ground investigation reports, which provide sufficient detailed ground infor-
mation, will lead to appropriate project design avoiding extra costs in case the foundations or 
other elements are not adequately designed for the site.   

Once soil investigation results are provided, the site must be levelled to facilitate the construction 
works. In case the site is built on agricultural land, the levelling works must be kept to a minimum 
in order to easily allow the site to be restored to agricultural use after decommissioning. Follow-
ing the layout, will start the marking of mounting structures and fence phase. Once all mounting 
structures, fences and other structures are marked, drilling for mounting structures foundation 
and excavation works will start.   

Depending on the ground characteristics, mounting structures can be simply screwed, hammered 
directly into the ground, or drilled and fixed by concrete foundation. In some cases, where the site 
conditions (or local regulation) do not allow any drilling activity, mounting structures are fixed by 
using ballasted foundation. 

 

  

  

Figure 3-6: Mounting structure concrete foundation (Al- Ward Al Joury PV Plant �tJordan) 
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Foundation works of mounting structures, service buildings, control room and substation repre-
sent one of the main and most sensitivity phase of civil works. 

Figure 3-6 shows the posing of mounting structure poles prior to concrete jet. In this case, due to 
sandy terrain which did not assure sufficient strength, a concrete foundation with depth in a 
range of 1-2 m was chosen as the most appropriate solution.  

Foundation depth varies according to the soil characteristics. In some cases, foundation depths up 
to 5-7 metres are required. The following figures show the construction phase of a concrete foun-
dation for a single axis tracking system-mounting structures. Reached depth was in a range of 7-9 
metres. In this case, the soil was clay-rich and water saturated. Hence, massive concrete founda-
tions were required for all tracking system of that PV plant. 

Construction of foundations for inverters, service buildings, control room and substation are also 
an important task of the civil work.  

  

Figure 3-7: Depth mounting structure foundation construction (source: Lahmeyer, Mussomeli PV 
plant in Sicily) 

  

Figure 3-8: Inverter foundation example (Source: Lahmeyer, Falcon PV plant in Jordan) 
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In case of sloping sites, construction of underground drainage systems can be also required to 
avoid excessive erosion and consequent damages to the structures.  

Further civil works are the excavation and backfilling of cable trenches (depth of about 1 m and a 
width of 1 to 2 m), which are built after or in parallel of mounting structures, inverter cabinets 
and service buildings are completed. Cable trenches lead cables from PV modules to inverters and 
from inverters to connector service building and then to substation. 

For maximum annual energy production, the optimum inclination with respect to horizontal plane 
and the module plane is generally determined in accordance with the respective latitude of the 
site. For a PV plant to be located in Egypt, an optimal inclination angle or tilt should be between 
20° and 30° depending on the location. With regards to orientation, it will be generally south-
facing (northern hemisphere). 

These structures are considered very robust and a mostly maintenance-free solution. Usually the 
use of these systems allows the plant layout to be easily adapted to the shape of the available 
terrain. Since these solutions do not track the sun path the energy production per installed kWp 
capacity is lower compare to the same capacity installed on tracking systems. 

The assembly of fixed mounting structures with mono-crystalline PV modules (305 Wp each) from 
the manufacturer SunPower is presented below.  

  

  

Figure 3-11: Fixed mounting structures assembly (source: Lahmeyer, Cammarata PV Plant in Sicily) 
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Distance between module rows depends on several factors. Terrain slopes, number of PV mod-
ules placed and if the PV modules are placed in portrait or landscape position. In this case, a single 
row of PV modules is fixed in portrait position and terrain is sloped to the south, which reduces 
mutual shading and then row to row distance. 

A tracking system is another common type of mounting structure. A tracking system enables mo-
tion of the PV arrays to follow the elliptical path of the sun over the course of a day. The tracking 
functionality minimises the angle of incidence between incident irradiation and the PV panel. 
Consequently, the photovoltaic array receives direct components of the global solar irradiation, 
increasing the amount of energy produced compared to a fixed installed PV array. 

Commercially available trackers for PV applications are classified, according to their axis of rota-
tion, into three types: single axis tilted, single axis horizontal and 2-axis (dual axis) trackers. A sin-
gle axis tracker rotates along one axis following the position of sun over the day. A 2-axis tracker 
follows the changing position of sun in both directions, the change from East to west over the day 
and north to south over the year (see Figure 3-12). 

 

Figure 3-12: Single Axis Tilted (left), Single Axis Horizontal (middle) and Dual Axis (right) 

The most commonly used tracking in current days are single axis horizontal tracking. The high 
specific yield (kWh/kWp) is the major advantage of tracking system over fixed mounted solution. 
The tracking system requires higher Capital Expenditure (CAPEX) and higher attention to mainte-
nance than PV system with fixed mounted systems.  

Figure 3-13 shows a single axis horizontal tracker structure mounting four rows of thin film mod-
ules from First Solar manufacturer in Jordan. 

  

Figure 3-13: Single axis tracker mounting structure (source: Lahmeyer, Shams PV plant in Jordan)  
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The electrical works of a PV plant consists in installation of PV modules, inverters, transformers 
and cabling. PV modules are connected in series to make a string and then are combined in paral-
lel in DC string combiner boxes through fuses, which protects the modules in case of over current 
or reverse flow. The String combiner boxes are equipped with DC disconnection switches and 
surge arrestors.  For desert environment like Egypt, to avoid dust, water infiltration and conden-
sation issues, DC combiner box must be IP54 class.  From DC combine boxes, strings are then con-
nected to the inverters. Depending on the PV modules features, a different number of strings are 
connected to the inverters. Inverter for desert environment also must be minimum class IP54 and 
can be string or central inverter. The decision of choosing central or string inverter depends on 
the spare parts and inverter manufacturer availability to provide assistance in the country of the 
project. In case of lack of inverter assistance availability (i.e. the inverter manufacturer does not 
have a local office in the country of the project), choosing string inverters is preferred and they 
must be available on site as spare parts. In such a case, it will be more efficient to replace the 
damaged inverter/s instead of waiting for maintenance assistance. However, for economic rea-
sons the majority of the medium-large scale free field PV plants are equipped with central invert-
ers.  

Common PV plant configuration is to divide the PV filed in several independent subfields. Every 
subfield will have inverters, MV transformers and MV switchgear. The Figure below shows a 
2,020 kW MV turnkey power station of a PV Plant in Jordan, which is equipped with 2 x 1,010 kW 
AC power inverters, 20 kV step-up transformer and medium voltage switchgear.  

 

Figure 3-14: 2 x 1,010 kW PV switchgear in Jordan 

Due to the easy installation, this is one of the most common solutions for medium-large scale 
ground mounted PV plants. 

Cabling represents the biggest activity of electrical works during PV plant construction. Cables 
should be installed according to inverter manufacturer´s recommendations. Installation should be 
carried out with care paid towards damage that can occur when pulling the cable into position. 
The correct pulling tension and bending radii should be adhered to by the installation contractor 
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For the O&M, a standard set of spare parts is stored inside the PV plant to shorten repair times 
and to prevent delay and loss of generation. Accordingly, a storage building needs to be main-
tained not too far away from the site. 

 

3.2.4 Decommissioning 

The design lifetime of PV plant is generally 25 years. However, this time can be extended up to 40 
years depending on the PV plant status.  

The design lifetime of the other infrastructure (substation, buildings) is even longer. Decommis-
sioning is the process for removing an abandoned solar panel system with their foundation and 
the electrical infrastructure and restoring the land to its original state.  

While decommissioning means a large potential for recycling and recovery of valuable compo-
nents and metals and thus corresponds to commercial interest, there is the risk that residual parts 
will not be treated as required. The focus is on proper backfilling of pits and trenches, the removal 
and disposal/treatment of residual waste, and the restoration of a proper landscape. 
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The meeting was composed of the following: 

1. Presentation on the SESA Wind and SESA Solar and the purpose of the scoping meeting: 
a) tasks, objectives and expected results of the SESAs, 
b) purpose of the scoping meeting, 
c) description of typical features and layout of wind power and solar power projects in desert 

areas with predominant wind direction / alignment of solar PV, 
d) preliminary overview of the baseline environmental and social conditions in the Project ar-

ea, and 
e) data gaps in baseline information. 

2. Scoping the SESAs: Discussion and review of likely RE project and potential environmental and 
social impacts, potential impact significance, level of assessment required and assessment 
methodology, 

a) wind power development, 
b) solar PV power development, and 
c) establishment of list of potentially significant impacts and assessment methodology. 

3. Review of stakeholder list and consideration of stakeholder input. 

4. Inquiry of specific information from stakeholders. 

Beside the participation of numerous counterparts of NREA major players, present at the scoping 
meeting were the two delegates from the Egyptian Environmental Affairs Agency (EEAA), one 
delegate from the Governorate Assiut and the delegate from the Transmission Company (EETC). 
The Attendance sheets are enclosed under Annex A2.  

Though stakeholder participation in the scoping meeting suffered from some last minute cancel-
lation of the El Minya delegates, EEAA considered the scoping meeting and its results to be satis-
factory.  

All the main findings, concerns and recommendations provided by the various stakeholders dur-
ing the scoping meetings were taken into consideration in the assessment. Accordingly, the as-
sessment shall in particular focus on the following issues: 

 

Social-economic impacts: 

- Additionally assess number of people working on isolated business in the area 

- Assessment of opportunities of local manufacturing of components 

- Judgement of effects of improved knowledge of modern wind energy generation / solar PV 
power technologies (e.g. by dissemination of information material and by on the job training 
during construction) to boost future development in the region 
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cent maps were based on a topographical survey carried out during the years 1988-1990. As the 
maps do not reflect the actual situation, especially regarding settlements and roads, they were 
mainly used for identification of the relief of the area and of mayor Wadis. In addition, the availa-
bility of geological maps was investigated identifying the Geologic Map of Egypt 1981. This official 
Map was prepared by the Egyptian Geological Survey, compiling information from various 
sources.  

Data on the climate of the Project Area obtained from literature and internet are scarce and avail-
able only for El Minya (30 years climate norms) and Assiut Airport in the Nile Valley. As to the 
character of the hyper-arid area with rainfall being very rare and with only exceptional water flow 
in major Wadis, no precise information on hydrology is available. Accordingly, only generalised 
information from literature on the water regime could be applied. For the road system, a digital 
map from the GADM2 database of the worldwide asphalt roads was identified and applied.  

To complete and update geographic information, the most recent satellite images were analysed.  
Special focus of the analysis was on the actual asphalt road system, on settlements and economic 
activities inside and near to the Project Area. Moreover, the alignment of new power lines in the 
north of the Project Area was identified.  

The satellite images were furthermore used to plan the field surveys, identifying routes in the 
desert area that are likely to be suitable for all terrain cars while covering the whole Project Area 
in a representative way. 

Approach of the administration of the Governorates for data and information 

Special emphasis was laid to approach El Minya Governorate on data and information regarding  

- any planning inside or near the Project Area that need to be considered, 

- more detailed maps on the area especially on Geology, and 

- information on usufructs or property rights with relevance to the Project Area. 

Thus, the Consultant has visited the Governorates on 31 October 2016 (El Minya information cen-
tre) as indicated in Annex C1. 

Field Investigation 

A field investigation was carried out from 3 October to 10 October 2016 by two experts to assess 
the physical condition with a special focus on restraints for solar PV power development. The field 
investigation was carefully prepared based on desktop information. A major focus was on the 
screening of recent satellite images with regards to economic activities such as gravel tracks or 
roads, buildings, earth movements/mining pits or agriculture/plantations. Based on this infor-
mation, GPS tracks were planned with the objective of  

- designing representative tracks to get an overview of the whole East Solar subareas and 

- including all the pre-identified activities for verification of details on the ground. 

                                                             
2 Global Administrative Areas (http://www.gadm.org/) 
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During field investigations  

- for representative points, georeferenced photos of the landscape (north, west, south, east) 
were taken, 

- economic activities were documented by georeferenced photos, 

- whenever people were encountered during field investigation inside the areas (three cases 
only), they were interviewed with regards to their activities, perspectives and special site con-
ditions. 

Data obtained during field investigation were going to be entered into the GIS database. Moreo-
ver, they were summarised in an internal Site Reconnaissance Report. 

 

4.3.2 Biological environment 

4.3.2.1 Legally protected sites / areas and internationally recognised areas of biodiversity value 

Baseline data on areas that are officially designated as protected sites / areas or internationally 
recognised areas of biodiversity value have been gathered by review of existing literature, by an 
investigation on data officially provided by the Egyptian Environmental Affairs Agency (EEAA) and 
on existing data available on the World Wide Web and, finally, by interviews with people who are 
engaged in nature conservation activities in Egypt and with local people. 

 

4.3.2.2 Habitats and flora 

As the Project Area is located in a desert environment, vegetation is quite sparse and limited to 
certain spots, mainly Wadis. A review of existing literature on the typical vegetation of the Eastern 
Desert (Abd El-Ghani et al. 2014) revealed initial baseline information with regards to the flora of 
the Project Area. Based on this background, site visits were scheduled to gather information on 
existing plants and to identify spots of vegetation. Preliminarily, an investigation of aerial images 
(e.g. Google Earth) of the Project Area was conducted whereby the location of larger spots of 
vegetation, existing tracks and Wadis, i.e. locations that needs to be visited, has already been 
identified. Based on this information, routes for the site visits were planned and maps for the 
fieldwork were prepared by ArcGis 10.2. The site visits were undertaken in different periods of 
the year by different experts of the Consultant (in March, April, July, October and November 2016 
and in March 2017). During the site visits, the expert slowly drove with a 4x4 Land Cruiser on cer-
tain tracks through the Project Area in search of existing plants. Whenever plants were encoun-
tered, the spots were prospected in detail. Data on species and numbers were gathered. Im-
portant spots with characteristic species or other important features were registered by GPS. 
Photos of plants were taken for further species identification using identification guides and in-
ternet sites. Habitat features were thoroughly described and documented, with photos and GPS-
coordinates taken. Due to the huge extent of the Project Area, not every single location could be 
investigated in detail during fieldwork. However, the used route (see Map 4-1 to Map 4-3) aimed 
to cover the whole subareas and ensured that the most important spots of flora could be exten-
sively surveyed. Hence, the obtained results present a representative sample of the existing vege-
tation of the subareas. Obtained data (incl. GPS-coordinates) on existing flora and habitats were 
entered in an Excel Spreadsheet and transferred to the GIS-database later on. 
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Habitats can be assessed according to their importance for plants and animals, which in turn de-
pends on the number and diversity of existing elements and the physical and climatic conditions 
(e.g. soil, water). The importance of habitats found in the subareas is assessed in five categories: 
very low, low, important, high and very high. 
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4.4 Technical and Land-Use Criteria for Classification of Area as preclusive or less 
favourable 

Prior to the assessment of potential social and environmental impacts, the East Solar-1, East So-
lar-2 and East Solar-3 subareas were screened with regards to constraints due to competing land-
use and technical constraints which impede solar power development or make it more difficult. 
This leads to areas defined to be preclusive or less favourable for reasons of land-use and tech-
nical constraints.  

An essential physical/technical criterion for the suitability of areas for solar power development is 
the accessibility of the areas, taking into consideration that slopes should not be greater than 20 
% for the transport of the equipment, to avoid unreasonable high costs for transportation. The 
criteria reflect the distance to existing asphalt roads, the need to build access roads over external 
land and the difficulty of road construction as a function of the complexity of the terrain (e.g. 
steep slopes, division in deep Wadis, underground conditions). The accessibility from existing as-
phalt roads on stretches with dams or cuts is considered a difficulty. This applies for the highway, 
which also is a toll road without any exit possibility except at the points of toll collection. 

The geomorphology can be adverse to solar PV power development. The criteria are the complex-
ity of the terrain, requiring larger efforts for preparing the hard stands for the PV panel racks, the 
exposition of areas with respect to the sun, bearing capacities of soils or existence of migrating 
dunes.  

No plans or register on current or planned land-use in the project desert areas well away from the 
populated Nile Valley could be made available by the Governorate. Accordingly, all information on 
competing land-use was to be obtained from the screening of recent satellite images and/or site 
investigations. Current land-use that is considered to be relevant in the context of this study is 

- existing economic activities with fixed installed equipment such as agriculture, mining or gravel 
screening plant and 

- schemes that are currently obviously already under development. 

Areas that are under prospection only, or which are used for dispersed collection of minerals (e.g. 
gravel collection from the upper surface layer over large areas) are not considered to be a com-
peting land-use that hinders solar PV power development as it can be expected that gravel depots 
will be exhausted at the time of investment into solar PV power development. 

The criteria are summarised in Table 4-1. 

Table 4-1: Criteria for judgement of physical criteria 

Parameter Preclusive Less Favourable Favourable 

Accessibility 
/  Remote-
ness 

Barriers of migrating dune 
or 
Steep unstable escarpments 

Access from protected 
toll road only without 
regular exit and access 
roads to be built out-
side the allocated area, 
length of external 

All the residual areas such as: 
 
Existing asphalt roads (other 
than protected toll roads with-
out a regular exit) are near to or 
crossing the area 
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Receptor Criteria Score Attribute 

ject Area, not threatened or protected and not rare  

  2 Habitats / plant or animal species that are regionally rare or 
mainly confined to the Project Area  

  3 Observed or reliably predictable presence of a unique, rare, 
threatened or protected habitat and plant or animal spe-
cies 

 Resilience 1 Habitats / species or communities unaffected or marginally 
affected 

  2 Habitats / species undergoing moderate but sustainable 
change expected to stabilise under continuous presence of 
impact source, if ecological functionality is maintained 

  3 Substantial loss of ecological functionality (e.g. loss of habi-
tats / species, substantial population decrease) 

Physical Receptor Presence 1 Feature which is common (none of below) 

  2 Feature with local or regional value being sensitive to dis-
turbance 

  3 Presence of feature which has international or national 
value (e.g. monument, archaeological site, protected areas, 
nature reserve) 

 Resilience 1 Feature/Receptor is unaffected or marginally affected  

  2 Feature undergoes moderate but sustainable change with 
physical integrity maintained 

  3 Potential for substantial damage or loss of physical integrity 

Soil, subsur-
face/ surface water 

Presence  1 Receptor has limited or no value 

  2 Receptor has moderate value (e.g. only occasionally used or 
not intensively used)  

  3 Receptor is of high value (e.g. public water supply, irriga-
tion, cultivation farming) 

 Resilience  1 Receptor is not affected or marginally affected (e.g. con-
tamination well below standards or water abstraction mar-
ginal compared to resources 

  2 Moderate level of disturbance (e.g. contamination still 
meetings standards or water abstraction with limited, re-
versible effects to the water resources 

  3 High level of disturbance (e.g. contamination beyond 
standards or potential for substantial pollution of water or 
soil resources)  

The overall receptor sensitivity is the result of adding up the presence and resilience valuation 
scores. 
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Table 4-4: Receptor Sensitivity Rankings 

Receptor Sensitivity Score 

Low 2 

Medium 3-4 

High 5-6 

 

Determination of overall Environmental Impact Significance  

Impact significance is obtained by superimposition of event magnitude and receptor sensitivity 
with an overall classification in four attributes: negligible, minor, moderate or major. The classifi-
cation matrix is given in Table 4-5. 

Table 4-5: Impact Significance 

 Receptor Sensitivity 

Low Medium High 

E
ve

nt
 M

ag
ni

tu
de

 Low Negligible Minor Moderate 

Medium Minor Moderate Major 

High Moderate Major Major 

 

4.5.2 Socio-economic Impact Assessment 

The socio-economic impact assessment applied a semi-qualitative assessment approach to de-
scribe and evaluate impacts. Factors taken into account to establish impact significance will in-
clude probability, spatial extent, duration and magnitude of the impacts in addition to the sensi-
tivity of receptors (e.g. the groups of people or populations most likely to be affected and, in par-
ticular, whether impacts are likely to be disproportionately experienced by vulnerable groups).  

Indirect socio-economic impacts (i.e. induced effects) will also be assessed using the same ap-
proach. 

 

4.6 Mitigation of Impacts  

The environmental impact assessment methodology described before is applied to the identified 
potential and anticipated impacts under consideration that PV solar power development will not 
take place on zones identified to be preclusive. 
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5 The Existing Physical, Biological and Social Environment 

5.1 Physical environment 

5.1.1 Project Area 

The project area relevant for this SESA Solar Report is composed of the East Solar-1, East Soar-2 
and the East Solar-3 subareas (see Figure 5-1 below), i.e. those areas with a building height limit 
of 5 m. The areas extend on desert ground well away from any village or other settlements. They 
allocate a few economic activities only. The northern border of the most northern East Solar-3 
subarea of 363 km² is located to the south of Cairo at about 160 km in linear distance and at 60 
km in linear distance to Beni Suef. The East Solar-2 subarea amounts to 179 km² and starts about 
15 km to the south of the East Solar-3 subarea. The East Solar-1 subarea is the largest (416 km²) 
and the most southern of the three areas. It starts about 10 km in the south of East Solar-3 and is 
directly connected to the East Wind-1 subarea further to the south. The western borders of both 
areas are well away from populated Nile Valley. In the case of the East Solar-2 subarea, the dis-
tance is more than 20 km and more than 6 km in case of the southern East Solar-1 subarea.  

The areas can be reached via the highway from Cairo, which is a toll road with exit possibilities to 
the surrounding desert at toll collection points only. Though the areas are located remotely, there 
are still some asphalt roads from the Nile Valley or the interconnection road between Minya and 
Assiut near or even inside the East Solar subareas. All asphalt roads are well dimensioned.  

Climate data could be obtained from the El Minya and Assiut met stations (see Table 5-1 and Ta-
ble 5-2). The climate can be classified as a hyperarid desert climate with high temperature differ-
ences between night and day of more than 15 °C (at Assiut airport in a desert environment). The 
average maxima vary between 19 °C (winter) and 37 °C (summer). Temperature variations are 
less pronounced in El Minya in the Nile Valley. The monthly means vary between 12 °C and 29 °C 
at both met stations. Precipitation was measured sporadically (1 or 2 mm) during the winter 
months only. However, that does not mean that uncommonly convective heavy rains of high in-
tensities may occurred at rare intervals such as in February 2017.   

Infrastructure in the areas besides the roads is limited to one medium voltage line along the Min-
ya-Assiut Road, which is used for street illumination. No public utility services are extending to 
the area. Human activities in the area are limited to some farming, road service houses, two grav-
el-mining plants and one asphalt plant. 

Power grid lines (500 kV from Aswan to Cairo and 220 kV) are available along the western bank of 
the Nile Valley with a major 500 kV substation at Samalut. However, from earlier JICA West Nile 
studies, it is known that the lines are already utilised to their capacities. For the Gulf of Suez (Ras 
Ghareb) large scale wind power development, a new 500 kV line to Samalut is under construc-
tion, passing about 9 km south of the East Solar-3 subarea. Another 500 kV line to Cairo along the 
Highway in the west of East-Solar-3 is under construction to evacuate the Gulf of Suez wind pow-
er to the Egyptian Load Centres. Extensive load flow and system expansion studies would have to 
be carried out to develop additional power grid capacities and network design for the evacuation 
of large scale East Nile wind and solar power. 
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Figure 5-1: Overview of Areas and Asphalt Road System inside and next to the Project Area 
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Figure 5-2: Excerpts of the Geological Map of Egypt 

  
Figure 5-3:  Limestone Stratification at WP 60_4 in the north of the East Solar-2 subarea (left) and 

pocketed weathered Limestone at WP 42_3 (East Solar-3) 

 
The geological map shows one major fault line forming an escarpment of more than 100 m in 
height difference, being partly inside the East Wind-2 subarea, but at a short distance to the 
southern border of East Solar-3. Most of the East Solar-3 subarea has a complex relief with deep 
falls into Wadis. This is different in the East Solar-1 and East Solar-2 subareas, which are quite 
uniform, consisting mostly of slightly undulated land except for some cuts by major Wadis at 
some spots of the East Solar-1 subarea. The landscape does not contain any special features. All 
Wadis have a moderate slope and sandy underground. The Wadi beds were free from erosion 
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marks (e.g. accumulation of stones) that indicate any major water flow that may have occurred at 
rare frequency. 

In general, the areas show good foundation conditions. Soft soils or migrating sand dunes are not 
observed in the three East Solar subareas. However, due to the marine limestone underground, 
the subsurface may contain caves. The lower underground (at about River Nile level as evidenced 
for the southwest of the East Wind-1 subarea) may contain aquifers of good water yield intercon-
nected to the Nile Valley groundwater system. Some farming areas inside the East Solar-1 subarea 
are applying irrigation from deep wells.   

Seismic hazards risk for the area are low to moderate with a peak ground acceleration of about 1 
m/s² as established by the Global Seismic Hazard Assessment Program (GSHAP), a demonstration 
project of the UN/International Decade of Natural Disaster Reduction (see Figure 5-4). This is clas-
sified as low to moderate.  

 
Figure 5-4: GSHAP Seismic Hazard Map for the Egypt Region  
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Figure 5-5: Zones preclusive or less favourable for solar power development in East Solar-1 accord-

ing to Technical and Land-Use Criteria 
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Figure 5-6: View to the north at waypoint 
29_2 

Figure 5-7:  View to the east at waypoint 
29_2 

 

Figure 5-8:  View to the north at waypoint 26_2 in the area centre 

 

 

Figure 5-9:  View to the south at WP 26_2 in 
the area centre  

Figure 5-10:  Example of the more complex 
landscape in the northwest at 
WP 66_4 (View towards south) 

 
  



JV   

 

Final SESA Solar Report  54 
 

  

Figure 5-11:  Provisional gravel road at WP 6_2 
(upper layer of 30 cm removed) 

Figure 5-12:  Farmland development at WP 
29_2 

Besides signs of prospection and land-take at many spots of the East Solar-1 subarea, its inhabit-
ants have fixed installations and ongoing economic activities. This current land-use needs consid-
eration for solar power development. The land-use identified during October 2016 is shown in 
Figure 5-5. It comprises: 

- Public asphalt roads with safety corridors of 200 m to each side, 

- Existing farming and farmland under development in the northwest of the East Solar-1 subarea 
(see Figure 5-10 and Figure 5-12), 

- Quartzite mining (WP 3_2a - see Figure 5-13), 

- Marble mining (WP 8_2 - see Figure 5-14), and 

- Gravel screening plants (see Figure 5-15 and Figure 5-16). 

 

 
 

Figure 5-13:  Quartzite mining at WP 3_2a Figure 5-14:  Marble mining at WP 8_2 
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