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Executive Summary  
 

The immediate objective of the current geothermal project in the Assal Rift is to carry out a 

feasibility study in order to evaluate the potential of a geothermal reservoir which exists at a 

shallow depth. The feasibility study will include building of access roads and drill pads, drilling 

of shallow water wells to provide seawater as a drilling fluid, installing a temporary seawater 

pipeline and drilling of three deep geothermal exploration wells. Following the drilling and 

thermal recovery of the wells they will be flow tested for a period of one to three months in 

order to evaluate the characteristics of the geothermal reservoir and to collect necessary 

information for the subsequent design work for a geothermal power plant if found feasible. 

Infiltration ponds and/or shallow wells for the drilling fluids and geothermal brine will be 

installed close to the drill sites. The project area will form a crescent north and west of Lava 

Lake, covering about 2.5 km2.  This area is covered to a large extent by airborne volcanic 

material or lake sediments. Only about 800 m of an existing track entering the project area, 

is covered with young lava flow. Efforts will be made to keep all activities outside the 

spectacular Lava Lake area during the feasibility study. The proposed drilling and testing site 

for the three geothermal wells is in the municipality of Tadjourah. Camps for workers will be 

outside the Fiale area and probably in the municipality of Dikhil.  

 

The geoscientific work under the pre-feasibility study has identified drilling targets to be 

reached by the exploration drilling. Drilling pads are located where these targets can be 

reached by directional drilling; where the negative impact due to road construction and 
drilling activities are kept at minimum and in locations where the discharging fluids can be 

piped to a future power station. These locations are named AA (i.e. Assal A), AB, AC and 

AD. 

 

When the assessment was made of  the overall impacts of the project and its acceptability 

the environmental impact characteristics were considered (direct, indirect, positive, negative, 

permanent, temporary, reversible, irreversible, synergistic, and cumulative) with respect to 

individual environmental factors (e.g., air, water, landscape, ecosystems, health, and safety). 

The impacts of the proposed project are mainly insignificant or moderate negative on the 

physical and biological environment. The impacts on the socio and cultural environment are 

generally positive or uncertain. The conclusion is therefore that the feasibility study should 

be classified as Category B project according to the World Bankõs classification of projects. 

 

In case that the results from the feasibility study is negative, the drill pads will be removed 

and reshaped to blend in with the landscape, and all well heads be minimized. Water 

pipelines will be removed as well. 

 

In accordance with the draft òEnvironmental and Social Management Framework for the 

ARGeo projectsó a draft EMP report on the Assal geothermal project was submitted to the 

WB and stakeholders in Djibouti. On September, 17 2008 the project and the EMP was 

introduced at a meeting conducted at the Palais du Peuple (the People's Palace). A special 

meeting with representatives of the local population was held immediately after the larger 

meeting. The following day the proposed project area was visited with the local 

representatives. The proposed feasibility study, including the drilling, was discussed at the 

site and operation explained. 
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Figure 1: The Assal Area. A larger copy of this figure can be found in Appendix II figure 14.  

1 INTRODUCTION 

1.1 Background Information  

The immediate objective of the current geothermal project in the Assal Rift is to carry out a 

feasibility study in order to evaluate the potential of a geothermal reservoir which exists at a 

shallow depth (Figure 1). The feasibility study will include building of access roads and drill 

pads, drilling of shallow water wells to provide seawater as a drilling fluid, drilling of shallow 

wells for exploring condition of water table and for ground water monitoring, installing a 

temporary seawater pipeline and drilling of three deep geothermal exploration wells. 

Following the drilling and thermal recovery of the wells they will be flow tested for a period 

of one to three months in order to evaluate the characteristics of the geothermal reservoir 

and to collect necessary information for the subsequent design work for a geothermal 

power plant if found feasible. Infiltration ponds and/or shallow wells for the drilling fluids and 

geothermal brine will be installed close to the drill sites. The project area will form a 

crescent north and west of Lava Lake, covering about 2.5 km2 (figure 1).  This area is 

covered to a large extent by airborne volcanic material or lake sediments. Only about 800 m 
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of an existing track entering the project area, is covered with young lava flow. Efforts will be 

made to keep all activities outside the spectacular Lava Lake area during the feasibility study. 

The proposed drilling and testing site for the three geothermal wells is in the municipality of 

Tadjourah.  

 

The Assal area in the Republic of Djibouti has attracted the interest of scientists as a 

potential area for the development of geothermal power plant for production of electricity 

of the energy starving nation.  The main exploration work was carried out in the 1970s and 

1980s in projects carried out in co-operation between the Government of Djibouti and 

United Nations Development Programme (UNDP). These projects led to the drilling of six 

exploration wells, down to 2105 m. The drilling confirmed the existence of a geothermal 

reservoir, with sub-surface temperatures reaching up to 360°C and maximum production of 

steam of 20 kg/s. The geothermal brine was found to be of a high salinity, making 
exploitation cumbersome. Continued work in the Assal area has been dormant until 

Reykjavik Energy Invest (REI) signed an agreement with the Government of Djibouti on 

February 19 2007 for a pre-feasibility study. Subsequently on April 10 2008 the Government 

granted REI a concession to carry out a feasibility study in the same area. On the same date 

contracts were signed with the Government, clearing all legal matters (Project Agreement) 

and a contract with the power company regarding a Power Purchasing Agreement. 

 

 

 
Figure 2: Map of the Fiale Area . A larger copy of this figure can be found in Appendix II Figure 15.  
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Currently REI is initiating a feasibility study which includes drilling of three deep exploration 

wells in order to investigate the geothermal reservoir and evaluate its potential. This 

environmental management plan (EMP) is a part of the feasibility study, and will describe the 

proposed drilling plan and evaluate its influence on the physical, biological and socio-cultural 

environment.  It is based on data collected during a REI fact finding mission to Djibouti in 

April 2008 and various data provided by relevant authorities in Djibouti. 

 

The feasibility study will be carried out under the management of REI, but construction work 

of access roads and water pipelines, drilling of sea water wells and exploration wells and 

other necessary infrastructure will be carried out by subcontractors based on competitive 

bidding. 

 

Currently the Government is carrying out the Assal Development Project, an attempt to 
enhance the development of the area. The project includes items such as strengthening of 

infrastructures, developing tourism and mining activities, including perlite and salt. 

 

In case that the results from the feasibility study is negative, the drill pads will be removed 

and reshaped to blend in with the landscape, and all well heads be minimized. Water 

pipelines will be removed as well. 

 

1.2 Definitions  

In this EMP local names are used to describe the locations of the planned activities. These 

may differ from local customs, and our unfamiliarity must be blamed for incorrect uses. To 

avoid misunderstanding local names are defined as follows in this report:  

 Assal area is used for the area between Ghoubbet El Kharab and Lake Assal (figure 1). 

 Fiale area is used for the south-eastern part of the inner rift. The term Fiale is the 
area covered by figure 2. In some documents the spelling is Fieale. 

 Lava Lake is a circular depression in the centre of the Fiale area (figure 2). 

 

In this EMP several technical terms are used which may be unfamiliar to non-geoscientific 

readers. The terminology is defined below: 

 Geothermal fluid is the total fluid from a discharging well. 

 Separated water is the remaining water phase when steam has been separated from 

the geothermal fluid. 

 Drill site is the location of a drill pad. 

 Drill pad is a prepared location which can host one or more drill holes. 

 Drilling fluid is the (sea) water needed for drilling deep wells. In the Fiale area the 

drilling fluid will most likely be cold sea water. 

1.3 Environmental Assessment Requirements and Regulations  

1.3.1 Legal framework  

1. The Republic of Djibouti has entered into force the following relevant international 

agreements applicable in environmental terms and to the proposed project: 

a. Convention on Biological Diversity (CBD). 

b. The Ramsar Convention on Wetlands. 
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c. The United Nations Framework Convention on Climate Change (UNFCCC) and the 

Kyoto Protocol.  

d. United Nations Convention to Combat Desertification. 

2. The following national legal framework of the Republic of Djibouti have governed the 

conduct of the assessment for the proposed project: 

a. Law no. 106/AN/00/4L on the Environment. 

b. Decree no. 2001-0011/PR/MHUEAT on Environmental Impact Assessment. 

c. Law no. 45/AN/04/5L on Protected Areas on Land and in the Ocean. 

d. Law no. 66/AN/94/3L the Mining Code. 

e. Decree no. 2004-0092/PR/MHUEAT Creation of National Commission on 

Sustainable Development (CNDD). 

3. Property right: 

a. An exclusive property right of the state concerning all resources contained in the 
ground, the land and maritime subsoil whose management and implementation are 

assured by the government (Article 2 in the Law no. 66/AN/94/3L).  

4. Conservation: 

a. In the Strategy and National Action Programme on Biological Diversity (Republic of 

Djibouti, 2000) the Lake Assal zone is classified amongst sites presenting an interest 

for its biodiversity and exceptional landscapes (Tecsult International Limited and SAJE 

Montreal Centre, 2003).  

b. According to the article 1 and 7 in the law no. 45/AN/04/5L, Lake Assal is protected 

and the area of the protected land and the management arrangements will be 

stipulated in a regulation.  

c. On September 9th 2008 REI received a document from the Minister of Energy and 

Resources where it is confirmed that the Fiale area is not a protected area (see 

Appendix I). 

d. According to article 6 in the law no. 45/AN/04/5L the municipalities take an active 

part in management of the protected areas in Djibouti. 

5. World Bank Operational Policies applied in the Environmental Assessment:  

a. 4.01 "Environmental Assessment".  

b. 4.04 òNatural Habitatsó. 

c. 4.11 òCultural Propertyó. 

d. 4.12 òInvoluntary Resettlementó. 

e. 4.10 òIndigenous Peopleó. 

f. Environmental, health and safety guidelines of the World Bank group for geothermal 

power generation (DRAFT Environmental and Social Management Framework for the 

ARGeo project). 

g. The òEquator Principlesó. 

6. Reykjavik Energy, the sole owner of REI, has approved its Environmental Policy, and 

operation procedures have been set to comply with the goals of the Policy. These 

procedures will be followed by REI in its overseas projects. 

1.3.2 Environmental screening 

According to the decree no. 2001-0011/PR/MHUEAT on Environmental Impact Assessment, 

thermal power stations (category 7) are subject to environmental impact study. However, 

drilling of geothermal wells is not listed in the Annex.  

 

The World Bank undertakes environmental screening of each proposed project to 

determine the appropriate extent and type of EA. The Bank classifies the proposed project 
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into one of four categories, depending on the type, location, sensitivity, and scale of the 

project and the nature and magnitude of its potential environmental impacts, (The World 

Bank Operational Manual OP 4.01, 1999). 

a. Category A: If the proposed project is likely to have significant adverse 

environmental impacts that are sensitive, diverse, or unprecedented. These impacts 

may affect an area broader than the sites or facilities subject to physical works. The 

proposed project requires full Environmental Assessment, (Lingertat, 2007). 

b. Category B: If the proposed projectõs potential adverse environmental impacts are 

less adverse than those of Category A projects. These impacts are site-specific; few if 

any of them are irreversible; and in most cases mitigation measures are readily 

designed. The proposed project requires a more targeted Environmental Assessment 

or just an EMP, (Lingertat, 2007). 

c. Category C: If the proposed project is likely to have minimal or no adverse 
environmental impacts. The proposed project is beyond screening, no further 

Environmental Assessment actions are required, (Lingertat, 2007). 

d. Category FI: If the proposed project involves investment of Bank funds through a 

financial intermediary, in subprojects that may result in adverse environmental 

impacts. 

 

It should be stressed here that according to the Icelandic Environmental Impact Assessment 

Act no. 106/2000, which is in accordance to the European Union Directive 85/337/EEC and 

97/11/EC the following applies: 

 Drilling of production/research wells in high-temperature geothermal regions are 

projects which may be subject to environmental impact assessment and are assessed 

on a case by-case basis.  

 Geothermal power plants with a heat output of 50 MW or more and other power 
installations with an electricity output of 10 MW or more shall always be subject to 

environmental impact assessment.  

When considering the type and scale of the drilling and testing of the three geothermal wells 

in the Assal area, the rating of the sensitivity of the proposed site and taking the experience 

of the impact of similar projects in Iceland into account, REIõs opinion is that the drilling and 

testing of the feasibility study should be classified as Category B project. 

1.3.3 Responsible authority  

The Ministry of Housing, Urban Development, Environment and Land Use Planning 

(MHUEAT) is in charge of environmental issues. According to article 5 in the decree no. 

2001-0011/PR/MHUEAT the Minister for the Environment grants a development permit. 

 

The implementation of the national policy for the protection of the environment and for a 
sustainable development of the country is under the responsibility of the Prime Minister. A 

decision on environmental assessment and grant of a development permit for drilling and 

testing of geothermal wells has to be based on a common decision between numerous 

administrations like: 

 The Ministry of Housing, Urban Development, Environment and Land Use Planning 

(MHUEAT). 

 The Ministry of Interior. 

 The Ministry of Energy and Natural Resources. 

 The Ministry of Agriculture, Livestock and Sea. 
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 The Ministry of Youth, Sports and Tourism. 

 The Ministry of Transport. 

 The municipalities Tadjourah and Dikhil.  

 Chief of district Tadjourah. 
 

The proposed drilling and testing site for the drilling operation of the feasibility study is in 

the Tadjourah municipality. The Dikhil municipality border is only few km away as the 

border between these two districts runs alongside Lake Assal's southern shore and ends at 

the Ghoubbet El Kharab basin. Both communities will be actively involved in the project as 

the camp sites and other logistic activities may be in the Dikhil municipality. 

1.3.4 Other stakeholders 

The indigenous inhabitants of the Lake Assal region are the Affar herdsmen who bring their 

stock, mainly goats and camel, seasonally to the meagre grace land. The Lake Assal salt beds 

have also been an importance source for salt, transported to distant areas by camel caravans. 

 
The short-lived industrial mining of the Lake Assal salt beds in the 1990õs brought some 

population to the area, which has remained stationary, even though the industry has ceased. 

The main population centres are close to the Tadjourah-Lake Assal road junction and by the 

old road construction camp site at the Tadjourah road. Some of the inhabitants are working 

in the small tourist industry at Lake Assal and by the sea shore. 

 

The new Assal Development Project (Tecsult International Limited and SAJE Montreal 

Centre, 2003) is likely to compete with the geothermal project for work power in the Assal 

area, and joint planning and preparation by all stakeholders is important in order to control 

and manage the human settlement in the area. The Government expressed their concern to  

REI fact finding mission in April 2008 and the Ministry of Interior has already appointed their 

representative to act as a mitigation officer in the Lake Assal area.   

1.3.5 Definition of impact concepts and assessment of significance 

Impact significance is invariably subjective even though there are clear cut criteria,  

government policy, statutes and international conventions. In order to co-ordinate the use of  

concepts conveying significance when reaching a conclusion on the impact significance of the 

project, the  following are suggestions for concepts that REI has used, e.g. moderate negative 

and positive impacts, significant negative and positive impacts, insignificant/minor impacts, 

uncertainty as well as a clarification for each concept (Table 1).  

 

When an assessment was made of  the overall impacts of the  project and its acceptability it 

was considerer, among other things, the environmental impact characteristics (direct, 

indirect, positive, negative, permanent, temporary, reversible, irreversible, synergistic, and 

cumulative) with respect to individual environmental factors (e.g., air, water, topography, 

ecosystems, health, and safety). In addition, it was necessary to consider the areal extent, 

magnitude of impacts, likelihood of impacts, and the synergy of these factors, with 

consideration given to whether mitigating measures were possible.  

1.3.6 Constraints and limitations to the assessment 

The most binding constraints to carrying out an environmental and social and cultural 

assessment in Djibouti are the lack of data. There are limited published information and up 
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Figure 3: Abandoned well AS -5, drilled in the 1980õs. By 

removing ramp and sinking well head underground, the 

old drill pad or the well will not be visible.  

to date data on the environmental and social situation in the Assal area. The size of the 

current feasibility study does not justify an extensive data collection, and may therefore limit 

the scope of this EMP. If geothermal development continues in the area following the 

feasibility study, the current environmental assessment will form the bases for a full 

environmental impact assessment study. 
 

Table 1: Definition on impact concepts and assessment of significance  

Concepts Clarification  

Significantly positive  The impacts have positive influence on a large area and/or are 

positive for many people. The impacts are usually permanent. 

Moderate positive  The impacts do not influence a large area but it can be sensitive for 

changes. The impacts may be positive for the area and for many 

people. The impacts are permanent and sometimes reversible.  

Insignificant/minor The impacts are minor with regard to the extent of the area and its 

sensitivity for change. Temporary and mostly reversible impacts. 

Moderate negative  The impacts do not influence a large area but it can be sensitive for 

changes. The impacts may be negative and can interrupt and disrupt 

many people. The impacts are permanent and sometimes irreversible. 

Significantly negative The impacts have negative influence on a large area and/or a sensitive 

area. They have negative effect on many people. The impacts are 

permanent and usually irreversible. 

  

Uncertainty No information on characteristics or extent of the project due to 

lack of data. It might be possible to provide this information, i.e. by 

monitoring or research. 

 

2 DESCRIPTION OF THE PROPOSED PROJECT  
The drilling of the three 

geothermal wells is planned; up to 
2,800 m deep and they will be 

deviated. The drill sites are 

carefully chosen; to reach a specific 

drilling target; to be located where 

discharge brine can be disposed off; 

and where the disturbance on the 

pristine environment will be at 

minimum. It is expected that three 

drill pads will be prepared, but in 

the future more wells may be 

drilled from the same drill pads, up 

to 5 wells if the resource is 

accessible at that location. This will 

keep roadwork and surface piping 

at a minimum. The drilling of an exploration well is a temporary disturbance to the 

environment; if the site is not used for further development nature will be assisted to 

reclaim the site (figure 3). 
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Figure 4: Location of drill pad AA . The figure shows the present landscape, and the 

approximate layout of access road and drill pad.  

A storage place will be selected at the drill site, most likely between sites AC and AD. This 

is a flat area where drilling material and equipment is stored after having been shipped to 

Djibouti and transported to the Fiale drilling area. Part of the storage area will be fenced and 

a part of it will be roofed for protection against the sun.  

 

Roads and drill pads are made of gravel taken from existing quarries (figure 2). Seawater will 

be pumped from shallow wells and piped to the drilling site through temporary surface 

pipelines. Additional shallow wells will be drilled at strategic locations to gather information 

about stratigraphy, water table and for water monitoring. During the drilling the waste 

drilling fluid will be disposed off into open surface fissures or in shallow wells.  

 

To enable a proper engineering work for access roads, design of drill pads, water pipelines 

and infiltration ponds, better maps are needed then the once that are currently available. REI 
has contracted a Kenyan company that specialises in aerial view pictures of the sites, and 

detailed mapping, and this company will deliver the maps and photos of the project area in 

late November. These maps will be used for planning and designing the civil work needed. 

 

During flow testing of the exploration wells the geothermal fluid will be piped to a silencer 

where the steam diffuses to the air and the separated 100°C water is disposed off in the 

same manner as the waste drilling fluid.  
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2.1 Alternative well locations 

The geoscientific work under the pre-feasibility study has identified drilling targets to be 

reached by the exploration drilling. Drilling pads are located where these targets can be 

reached by directional drilling; where the negative impact due to road construction and 

drilling activities are kept at minimum and in locations where the discharging fluids can be 

piped to a future power station. These locations are named AA (i.e. Assal A), AB, AC and 

AD and their locations are shown on figure 2. 

 

Mitigation measures: The drill sides are chosen after carefully considering the location of 

drilling targets, the possibility to exploit any successful well if the feasibility study leads to the 

development of a power plant, and how the site will best be restored if the prospect is not 

deemed suitable for development. 

2.1.1 Site AA  

Site AA is located on the outer slopes of the Lava Lake rim (figure 4). The drilling target 

from drilling site AA is the inner part of the Lava Lake, especially the intersections of various 

fault lines identified by the geological mapping work. The reachable horizontal distance from 

a drill pad is about 1000 m, making identified drilling targets within theLava Lake reachable 

from Site AA.  Facing the site to the north-west, at the foot of the slope, is a flat area which 

could in the future be the location of separation station and/or power house. 

 

 
 

 
Figure 5: Location of Site AB. The track is a part of the Lava Lake ð Ardoukoba track which 

will be reconstructed. Access to Site AC can be seen through a pass on the centre right, a path 

leading there.  
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2.1.2 Site AB 

The location is on a flat plane bordered by low ridges with NW-SE directions. To the south-

east the plane connects to the Lava Lake through a depression in the crater rim. The current 

track to the Ardoukoba crater ascents here from Lava Lake and traverses the drill site. From 

Site AB the main fumarole area can be reached by directional drilling towards the east and 

by southerly direction the main fault plain of the Fiale area can be penetrated (figure 5).  

2.1.3 Site AC 

Parallel to the plane of Site AB, but to the south-west lays another flat area, bordered by a 

low ridge to the north-east and the high cliff of the main plain to the south-west. This plain is 

hidden from view and is large enough to accommodate drill pads, separation station and 

power house. Wells drilled from a pad in the south-eastern corner of the plain can reach 

drilling targets under Lava Lake and the important fault planes of the Fiale area. The old well 

AS-5 is located in the middle of this plane (figure 6). 

2.1.4 Site AD  

The location is farthest to the east, and is reserved as an option for the last exploration well 

if the drilling of the first well shows that the Lava Lake target is less promising than the fault 

zones east of the crater area. The area is a flat plane between major fault escarpments, and 

can accommodate few wells aimed for the faults of the eastern border of the inner rift. This 

drill pad will only be prepared if the other drill sites are found less suitable than currently 

anticipated. 

2.1.5 Shallow wells 

The shallow wells will be drilled by smaller rig (owned by Government of Djibouti) which 

requires minimal surface preparation. After drilling only the narrow casing will be visible, and 

may be lowered below the surface. The wells will primarily be located at the well sites AA to 

AD, but may also be located at strategic location, as shown on figure 2. The purpose is to 
get information about stratigraphy and get access to monitor ground water movements and 

chemical properties of the ground water. 

 

2.2 Storage area 

A storage place will be selected at the drill site, most likely between sites AC and AD. This 

is a flat area where drilling material and equipment is stored after having shipped to Djibouti 

and transported to the Fiale drill area. Part of the storage area will be fenced and a part of it 

will be roofed for protection against sun. A 24 hour security watch will be kept at the site 

and material will be delivered from the storage area to the drill sites or elsewhere as 

needed. A container office camp may be set up at this site, functioning as the office of the 

site manager and his staff. 

 

Mitigation measures: The site needs minimal preparation, and will be in a location where 

the access roads to the drill sites can be utilized. At the end of use, being either after the 

feasibility phase (if results are negative) or during the construction phase, all fences will be 

removed as well as roofs and any other constructions at the site. 
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Figure 6:  Site AC(at the farther end of the plane). Well AS -5 is on the centre left of the 

photo.  

 
Figure 7: View towards Lake Assal from the new access 

road. The lavas from the 1978 eruption in the centre of the 

photo.  

2.3 Construction of access roads to drilling sites  

A new access road will be built to the Fiale area from the Tadjourah road closed to Bay of 

Sharks (figure 2). The new access road is approximately 5 km long and will follow the 

existing track passing the site for shallow seawater wells up to the rim of Lava Lake. It will 

continue north and east of Lava Lake, making the track that now passes through Lava Lake 

obsolete. This is done to protect Lava Lake from impact of this project or the tourist traffic. 

The new access road joins with the rough track leading from the eastern rim of Lava Lake to 

the Ardoukoba crater. The old track will be upgraded for access to drill pads AB, AC and 

AD, as well as for tourist traffic to the fumaroles of Lava Lake and to the Ardukoba crater. 

The road is shown on figure 2, and the drilling fluid pipeline will also follow this path. 

In total approximately 5.5 km of 

new roads will be built for the 

feasibility study. About 80% of them 

will follow old tracks and 20 % will 

be a new development. In addition 

of these roads the track to the 

viewpoint of the crater Ardoukoba 

will be improved (figure 7). 

 

The road will be four meters wide 

with meeting points at 200-400 
meters interval. The road will be 

designed to carry heavy traffic load, 

from transporting drilling 

equipment, gravel etc. The road 

design will minimize impact on the 
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Figure 8: One of the open quarries in the Fiale Area.  

landscape and geological manifestations. The height of the roads over the nearby terrain will 

be as low as possible to minimize the visual impact of the construction. The roads surface 

will be gravel.     

 

Mitigation measures: The current track through Lava Lake will be abandoned in order to 

minimise negative impacts of this project. Possible increase in tourist traffic, due to this 

project and improved road access, will consequently be diverted to the new access road 

instead of passing through the delicate Lava Lake area. The new access road will give superb 

view over the Lake Assal area as well as improving access to the viewpoint to the crater 

Ardukoba and prevent further environmental damages due to off-road driving in the area. 

Approximately 80% of new roads will follow old tracks. 

2.4 Construction of drill pads  

Each drill pad will be approximately 1 ha (10.000m2) built up of gravel. The surface of the 
drilling pads will be gravel. The location of the drill pad at each drill site will be carefully 

chosen to minimise environmental impacts. 

 

Mitigation measures: The location of the drill pads will be carefully chosen to minimize 

environmental impacts. The shallow wells for monitoring will be located by the existing 

tracks and donõt need any surface construction. 

2.5 Quarrying 

The need of gravel to build up 

an access road and drilling 

pad is approximately 30.000 

m3. The gravel will be taken 

from an existing quarry 

(figure 2 and 8) or another 

place pointed out by the local 

authorities.  

 

Mitigation measures: Gravel 

will be taken from existing 

quarries (figure 8). All 

reopened pits will be 

reshaped to blend with the 

landscape after use. 

2.6 Water used in drilling 

Shallow wells (100-150m deep) will be drilled at location as shown on figure 2 to provide 

drilling fluid for the deep exploration wells (figure 9). The plan is to drill three to five wells 

and pump underground seawater to the drilling sites. During drilling the requirement for 

drilling fluid is approximately  30-60 l/s. Water from source to the drilling sites will piped by 

temporary plastic pipelines that will be removed when the drilling is finished.   

 

Mitigation measures: Temporarily plastic pipelines will be laid on surface and will be 

removed after the drilling. 
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Figure 9: Sea water as drilling fluid will be pumped from  drill holes  intersecting the large fault 

seen on the photo, next to  the access road north -east of Lava Lake.  

2.7 Drilling 

The wells are typical geothermal wells drilled with directional drilling technique. They are up 

to 2.800 m long and are cased down to 800 m. The drilling requires 30-60 l/s of water for 

cooling and to wash the drill cuttings from the hole. Approximately 230 m3 of drill cuttings 

may be brought to the surface at each well. The drilling fluid is lead trough a basin where 

most of the drilling cutting settles and the waste drilling fluid is disposed off in a shallow well 

or open fissures. According to the Tender for the provision of Geothermal Well Drilling 

Services at Assal Geothermal Field, Djibouti the drilling cutting is harmless gravel and is used 

as land fill at the drilling site or at other appropriate location (Reykjavik Energy Invest, 2008).  
  

Mitigation measures: With directional drilling it is possible to reach a drilling target under 

an environmental sensitive area like the Lava Lake. The drilling fluid is channelled to a 

controlled basin for separating the drill cuttings before the water is disposed underground 

again.   

2.8 Testing 

The testing period is approximately three to six months. After the drilling is finished a well 

head equipment is put on the top of the wells. A silencer is put in place and is connected to 

the well by a pipeline. The flow rate of a geothermal fluid may be in the range of 30-50 kg/s 

and is separated into steam and water at atmospheric pressure in the silencer. The 

separated water is channeled from the silencer to a shallow well or open fissure nearby. 

Noise from discharging wells ranges from 70-110 dB(A). Measurements in Iceland show that 

the noise drops to 85-95 dB(A) level at 10 m distance and within the 70 dB(A) at 100 m 

from the well (see chapter 3.1.5). 
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Mitigation  measures: Silencer is put on every well and separated water is lead in a 

controlled way to a crack or shallow wells near the drilling site.    

2.9  Camp for workers 

It is estimated that up to 50-100 people will work at the project in the Lava Lake area during 

the exploration drilling period. REI will request the contractors to build their worker camps 

at locations outside the Fiale area and in cooperation with local authorities. Currently the 

most likely location will be next to the main road to Tadjourah, close to where the camp 

and activities for the new salt works are located (see Figure 1). At the stakeholder meeting 

September 17th a comment was made that subcontractors will receive a copy of the report 

on the environmental impact study and commanded to strictly respect the environment 

during the course of their works (see Appendix II).   

2.10 Health and safety 

According to the Tender for the provision of Geothermal Well Drilling Services at Assal 

Geothermal Field, Djibouti (Reykjavik Energy Invest, 2008) the safety and health of the 
personnel, maintenance of the value of Companyôs property and the protection of the 

environment are fundamental responsibilities for all parties involved in the operation.  

 

Mitigation measures: Loss control will be achieved through: safety, occupational health, 

environmental conservation, fire protection and security programmes to prevent undesirable 

occurrences; communication and training to provide workers with the necessary knowledge 

and skill to execute their tasks safely. Managers and supervisors are accountable for the job 

safety and occupational health of every person under their authority. Every employee has a 

duty to protect the environment, work safely, and promote safe working practices 

(Reykjavik Energy Invest, 2008). The successful future of REIõs operation depends upon 

thorough integration of these responsibilities in all REI activities. 

 

After well completion and flow testing, the well head will be secured from corrosion and 

safe to the public, possibly by a fence. 

2.11 Future possible development components  

The results from the feasibility study will determine if the Assal Geothermal Project will be 

terminated or if a full scale geothermal power plant will be developed. In that case more 

wells must be drilled, possibly additional drill pads are constructed with new access roads. 

Separation stations and power plant will be constructed and the geothermal fluid piped to 

the installments. Power lines will be constructed to connect to the national grid. 

 

Based on the tradition of REI, all efforts will be made to minimize negative impact of the 

development work. Sensitive and valuable landforms will be spared, and new installations will 

be placed discreetly in the landscape. Geothermal waters will be discharged into the 

underlying rocks etc.  

 

3 DESCRIPTION OF THE ENVIRONMENT, ENVIRONMENTAL 
IMPACTS AND MITIGATION MEASURES 

In late 2007 and early 2008 REI carried out a geoscientific program in the Assal area. The 

findings of the survey marked the Fiale area as the main geothermal target, confirming earlier 
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ideas. In April 2008 the area was visited to plan the strategy of the feasibility study, especially 

to set up an acceptable plan how to explore the geothermal targets by deep drilling but at 

the same time to avoid irreversible damage to the environment. The results are presented 

on figure 2, which shows drilling pads and access roads which comply with the above 

criteria. At the same time the mission collected data to evaluate the environmental and 

social issues at stake, mainly identified by information gained by visiting the site and meeting 

with the main stakeholders, ð although regrettably no meeting was realized between the REI 

party and representatives of the local communities. 

3.1 Physical environment  

The project area is a rough terrain, covered by basaltic lavas, and sporadic lake sediments. 

No actual soil cover is found, and vegetation is limited to thorn bushes, few and far between. 

The area is bound in the south-east by the Ghoubbet El Khalab, Lake Assal in the north-

west, but by high fault escarpments in south-west and north-east. The area is very dry and 
hot, temperature reaching 50°C during the hottest period. Rain is negligible and surface 

runoff therefore limited to short periods, measured in hours.  There is no fresh surface 

water in the area. 

3.1.1 Heat and mass reserves  

The Fiale geothermal prospect was identified by geological and geophysical methods, and the 

chosen drilling targets cover an area of 10 km2. The actual thickness of the resource is still 

unknown, but drilling of well AS-5 has demonstrated that subsurface temperatures rise up to 

360°C. The heat stored in the Fiale area is therefore proven to be considerable. It is 

common in the geothermal literature to set a preliminary generating capacity of a resource 

like the one in Fiale, at 10-20 MW/km2 range. Exact figure of course is subject to what is 

observed by drilling deep wells directly into the reservoir, for measuring temperature and 

tapping the deep fluid. The 10 km2 resource area, suggested by the recent exploration phase, 

should therefore conservatively point towards 100 MW total generation capacity for a 

minimum 30 years. The first 50 MW stage planned for a power plant is therefore 

comfortably within this possible 100 MW generating capacity and should only moderately 

impact the heat and mass reserves in place. 

 

Environmental impacts and mitigation measures 
The three exploration wells will be flow tested for one to three months under the feasibility 

phase of the project. With an estimated average output of 5 MW per well the total 

discharge during the testing of the wells will only be about 10-15 kg/s. This account for a 

negligible portion of the total heat stored in the reservoir and will therefore have 

insignificant impacts on the heat reserve or the temperature conditions at depth.  

 

Monitoring 

During drilling and testing of the wells the interference between the new wells as well as 

changes in the existing well AS-5 will be monitored. The active surface geothermal 

manifestations have already been mapped (Khodayar, 2008), and during and after the 

feasibility phase these will be monitored. 

3.1.2 Geology and topography 

The study area is situated in the Assal Rift, the northernmost extension of the East African 

Rift System. The Assal Rift is an active spreading zone, with an impressive accumulation of 

basaltic magma, and seismically active although large earthquakes are not common. The last 
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eruption in the area took place in 1978, at Ardoukoba which is located south-east of Lake 

Assal (figure 7). The eruption was a relatively small, lasting for one week. The geology is 

characterized by flat lying lava flows which are generally erupted through vents on an open 

fissure (Hawaiian eruption). The active volcanic area is traversed by the graben of the active 

spreading rift. The large faults of the rift run from the Gulf of Ghoubbet El Kharab in a 

north-westerly direction to Lake Assal. The faults which form the graben are displacing the 

lava pile many hundreds of meters in total, with the youngest rocks in the central part, and 

the lowest part, of the rift, and progressively older the farther one goes from the rift. 

Additional to the faults of the spreading axis, the recent geological mapping (Khodayar, 2008) 

has brought to light series of fault lines perpendicular to the spreading faults. Some of these 

fault lines are transverse faults; others are from older spreading axes. All these faults can be 

traced into the older rock formations, and it is now believed that the locations of 

geothermal targets in the sub-surface as well as the surface manifestations are controlled by 
the intersection of these various fault lines (figure 2). Many of these geological lineaments 

have been confirmed by the geophysical study (Árnason et al., 2008). 

 

The most active part of the Assal Rift and which is drawing the main attraction as a future 

area of exploitation is Lava Lake, a lava-filled circular enclosure, and bound towards the 

south-east by one of the larger inner-graben faults. In Lava Lake fumaroles are found 

emerging from open fissures in the basalts, presenting the complex fault system of the area. 

The drilling targets of the three wells will be the heat flow witnessed in Lava Lake and the 

fault zones connected to Lava Lake (Khodayar, 2008, Árnason et al., 2008).  

 

Environmental impacts and mitigation measures 

The geographic environment is that of a young, active, volcanic nature, almost untouched 

and fairly delicate. The project area will form a crescent north and west of Lava Lake, 

covering about 2.5 km2. The access road shown on figure 2 follows the project area.  This 

area is covered to a large extent by airborne volcanic material or lake sediments. Only about 

800 m where entering the project area by an existing track, is covered with young lava flow. 

Efforts will be made to keep all activities outside the spectacular Lava Lake area during the 

feasibility study. A new, scenic access road will bypass the inner part of Lava Lake, and 

connect to the tourist track to the Ardoukoba eruption site. Access into Lava Lake will be 

from the east, keeping vehicle traffic away from the unique geological environment of the 

Lava Lake formations. The influence of the proposed feasibility study on the physical 

environment will be moderate negative. The main adverse influence will be the construction 

of drill pads and the re-opening of existing quarries for road construction material. Three of 

the proposed drill pads will be located at flat gravel planes, not easily visible from distance. 

Only one drill pad (Site AA) will be located on the slopes of the Lava Lake rim, but care will 

be taken to keep its visibility at minimum after the rig has left the site. Along the Tadjourah 

road numerous quarries where opened during its construction. Material for new access 

roads will be taken from some of these quarries. Some landscape reshape is necessary in the 

project area, and the material from these sites will be used for road work and drill pad 

constructions.  
 

At the stakeholder meeting September 17 a comment was made on assessment of the 

existing seismic risk.  Although the project site is in a known area for seismic activity (like 

most high-temperature geothermal fields), seismic hazards are not considered great during 

the feasibility study. The drill rigs are built to withstand such catastrophes and the borehole, 

when completed, are known to withstand the hardest earthquakes. Of thousands of 
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boreholes drilled in active seismic areas, only at rarest occasions damage has occurred to 

cased boreholes.  

 

Within the Fiale area the main cultural properties are stone walls and structures built by the 

migrating nomads. This cultural tradition will be utilized by the developer to reduce the 

visual negative impact of installation and local craftsmen will be employed to build walls and 

barriers, unique to the area (see chapter 3.3.3). 

 

In case that the results from the feasibility study is negative, the drill pads will be removed 

and reshaped to blend in with the landscape, and all well heads be minimized. Water 

pipelines will be removed as well. 

 

Monitoring 
During the construction and drilling period the REI site manager will carefully monitor 

contractorõs work and make sure that they will only operate within a predefined work area.  

3.1.3 Hydrology and water quality 

The ground water of the Fiale area is believed to be seawater that flows from the bay of 

Ghoubbet El Kharab to Lake Assal. The drop in water level is approximately 150 m and the 

flow is roughly estimated to be 5,000-8,000 l/s. Approximately 30-60 l/s of seawater will be 

taken for drilling from a shallow wells north east of Lava Lake which is estimated to be an 

insignificant amount of the total ground water flow through the Fiale area. 

 

During drilling the drilling water is recycled in the well; only a small fraction of the water is 

discharged on the surface to carry the drill cuttings do the drill bits basins. The discharge 

water will flow through a series of sedimentary ponds, where mud and drill cuttings will 

deposit and the water leaving the basins will be cleaned of suspended material before being  

discharged into the ground water. The basins are 2 ð 3, each approximately 400 m2 and 3 ð 4 

m deep. As the sediments accumulate the material from the basin will be dug out and buried. 

The material is mostly drill cuttings (i.e. chipped rock from the well) and is harmless.. During 

well testing the separated fluid will be lead through similar basins to remove most of the 

deposits caused by precipitation before being discharged into the ground water..  
 

Environmental impacts and mitigation measures 

It is estimated that the discharge into shallow ground water will have insignificant impact on 

the quality of groundwater or Lake Assal, keeping in mind that both fluids are originally sea 

water with similar chemical composition and the volume of the discharged water is mixed 

with a large volume of saline groundwater, resulting in great dilution of the discharged fluids. 

The drilling fluid will be lead to a controlled basin for removing most of the drilling cuttings 

before the water is disposed underground again. 

 

Monitoring 

During drilling and testing phases the discharge of the drilling fluids and geothermal fluids will 

be carefully monitored, and care taken that the infiltration/discharging of waste water is 

satisfactorily carried out. Up to five shallow wells will be drilled into the water table of the 

Fiale area. Two to three wells will have installed pumps during the drilling phase, the other 

can be used for monitoring at that time, and all of them after the drilling is completed. 

Frequent measurements of temperature and pressure (i.e. water level) will be recorded at 

fixed depths by continuous submerged data loggers in all wells available for monitoring work. 
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Downhole samples will be collected approximately twice a year for chemical analyses. 

Initially reporting will be frequent, but if the project moves to the development phase annual 

reporting will be sufficient.  

 

The staff of the REI site manager will be responsible for the monitoring work and responde 

to any problems observed. 

 

3.1.4 Air quality  

The Lake Assal area is very windy. During the hot season, two dry and burning winds blow: 

the Sabo from the south-west and the Khamsin from the north-west. Between October and 

April, the winds come mostly from the East and bring a little rain (Tecsult International 

Limited and SAJE Montreal Centre, 2003).  Increased activity may cause dust in the air.  

 

Geothermal gases will be released during the testing period, i.e. carbon dioxide (CO2) is 

dominant with traces of hydrogen sulphide (H2S) and methan (CH4). The gas from the wells 

will disperse and dilute because of the strong prevailing wind in the Assal Area. 

 

Environmental impacts and mitigation measures 

Increased activity my cause dust in the air and reduced visibility. REI will request the 

contractors to minimise dust and provision of personal protective equipment. It is expected 

that increased activity during drilling and testing of three geothermal wells will have 

insignificant or minor impacts on air quality.  

3.1.5 Noise  

The noise levels at the Fiale area will be raised temporarily during the preparation, drilling, 

and testing phases of the project. Noise from traffic connected to the project is a fact but 

the major impact is from the drilling equipment and from blowing geothermal wells. 

Measurement for Iceland show that noise from the drilling is approximately 70-100 dB(A) in 

10 m distance from the source and has dropped to below 70 dB(A) at 70 m distances. Noise 

from discharging wells differ from 70-110 dB(A). Measurements show that the noise drops 

to 85-95 dB(A) level at 10 m distance and to under the 70 dB(A) level within 100 m from 

the well. This rising in background noise level is temporary and connected to the drilling and 

testing period that can be approximately 6 months. 

 

Environmental impacts and mitigation measures  

REI will request the contractors to provide and use personal protective equipment like noise 

mufflers during well testing (Reykjavik Energy Invest, 2008). In the testing period geothermal 

fluid will be lead to a silencer. It is expected that the proposed project will have moderate 

negative impact on the environment. 

3.2 Biological environment  

3.2.1 Flora 

The vegetation at the proposed drilling sites in the Fiale area is rather drear as the region is 

dry and in many areas covered with lava. During the field survey early April 2008 it was 

discovered the vegetation is made up primarily of scattered steppe herbs, acacia shrubs and 

occasional palmier trees often in connection to geothermal manifestations. Map 1 in 

Appendix I shows vegetation of Djibouti, i.e. the Assal area. Digging in some of these small 
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vegetated areas reveals wet soil with temperatures up to 75°C. These could constitute 

special habitats (Khodayar, 2008). 

 

Environmental impacts and mitigations 

The proposed drilling site AA, AB, AC and AD is scarcely vegetated. Activities and 

infrastructures will be kept away from vegetated areas as possible to minimize the impact. 

Quarrying will take place in existing pits in barren areas. Construction of access roads, 

drilling pads, testing and drilling will have insignificant or minor impacts on vegetation. It is 

expected that the proposed project will have insignificant impact on geothermal activity in 

the surface layers and on vegetation in the Fiale area. 

 

Monitoring 

The active surface geothermal manifestations have already been mapped. The results from 
the feasibility study will determine if the Assal Geothermal Project will be terminated or if a 

full scale geothermal power plant will be developed. If this will be the case it is 

recommended that these areas will be researched prior to granting license to the power 

plant.  

3.2.2 Fauna 

In the Fiale area small groups, up to ten individuals, of antelopes of the genus Gazella roam 

the area. During the field survey early April 2008 occasionally camels, birds, lizards and 

insects were seen in the area.  

 

Environmental impacts and mitigations 

Increased activity and noise during quarrying, construction of access roads, drilling pads, 

drilling and testing will be the most obvious and immediate impact on animals in the Fiale 

area and will cause those animals in the area to avoid the drilling site. The impacts will be 

similar for the drilling sites AA, AB, AC and AD. Silencers will be installed to reduce noise 

significantly below 70 dB(A) at 70 m ð 100 m distances (see chapter 3.1.5). No hunting, 

trapping or unnecessary disturbance of wildlife is permitted during contract work unless 

specifically required for reasons of safety (Reykjavik Energy Invest, 2008). Increased activity 

will have moderate negative impacts on fauna as the area is pristine and hitherto activity in 
the area has been little. It is expected that the proposed project will have insignificant impact 

on geothermal activity in the surface layers and have any significant impact on fauna in the 

Fiale area.  

 

Monitoring 

The active surface geothermal manifestations have already been mapped. The results from 

the feasibility study will determine if the Assal Geothermal Project will be terminated or if a 

full scale geothermal power plant will be developed. If this will be the case a contract will be 

issued for a suitable qualified ecologist to conduct a detailed baseline assessment of the flora 

and fauna. The assessment will concentrate on the sphere of influence of the intended Power 

Plant. 

 

The detailed ecological baseline will include both an initial survey of fauna and flora, and an 

ongoing program of biodiversity monitoring throughout the period of REI operations, to 

track ecological trends and any impacts of REI operations.    
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3.2.3 Sensitive habitats, 

Lake Assal is a volcanic lake, separated from the sea by the Assal area volcanics. It lies 155 

m below sea level in the Afar Depression and is the lowest point in Africa. It has an area of 

54 km² and the mean depth is 7.4 meters, which makes for a water volume of 400 million 

m³. The catchment area measures 900 km². It is surrounded by a salt pan (extending west 

and mainly northwest). The salt is mined and transported by caravans to Ethiopia. The inflow 

to the lake is through subsurface springs, which are fed by sea water from the Gulf of 

Tadjourah (Golfe de Tadjourah), the eastern extension of the Gulf of Aden, specifically the 

nearly closed-off bay Ghoubbet El Kharab, about 10 km southeast of the lake. Map 2 in 

Appendix I shows where noteworthy places have been marked and mapped in the area: 

 Hot springs at the river mount of oued Garrayto (10) 

 Hot springs of Korili (11) 

 Ancient gypsum (12) 

 The salt field (13) 

 
According to the law no. 45/AN/04/5L, Lake Assal is protected. However the area of the 

protected land and the management arrangements have not been stipulated. According to 

the Economic Development of Lake Assal (Tecsult International Limited and SAJE Montreal 

Centre, 2003) the government of Djibouti has submitted a request that the Lake Assal zone, 

including the Ardoukoba volcano and its surroundings be classified a UNESCO world 

heritage site. 

 

On September 9th 2008 REI received a document from the Minister of Energy and Natural 

Resources stating that the Fiale area is not protected.  All construction that REI will perform 

in the area will be outside the Assal Lake itself and the salt shores (see Appendix I).  

 

The Fiale area is the most active part of the Assal Rift, a lava-filled circular enclosure with 

basaltic lavas and fumaroles emerging from open fissures in the basalts. The lava field of Lava 

Lake originates from craters located on the circular border of the area. The lavas have filled 

the Lava Lake enclosure, and at a late stage in the eruption the pressure of the molten lava 

has broken an opening in enclosure and the lava has drained down to the sea and left a 

spectacular lava formation of the Lava Lake.  The geology in the nearby area is characterized 

by flat lying lava flows, lava tunnels and volcanic domes. The landscape is dominated by NW-

SE trending scoria ridges and fault escarpments. Map 2 in Appendix I shows where 

noteworthy places have been marked and mapped in the area: 

 The lava field of Bourile Bahari (6) 

 The òInki Garraytoó (7) and Belvedere (8) with their magnificent view 

 The volcanic chimes of Gale le Koma and Hahayta Koma (9)  

 

Environmental impacts and mitigations 
The proposed drilling and testing of the research wells in the Fiale area is in 8 km distance 

from Lake Assal and the salt shores and will have insignificant impact on these areas. During 

drilling and well testing certain amount of waste water will be discharged into the saline 

ground water of the Fiale area. The volume of this water is too small to cause any adverse 

changes on the water chemistry or water temperatures to be detected at the springs of Lake 

Assal. A new access road and drilling pads will bypass the inner part of Lava Lake. Therefore, 

a diminished disruption will be on the unique geological environment of the Lava Lake 

formations; however the effect will be moderate negative to the Fiale area. At the 
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Figure 10 : The village on the Assal road.  

completion of the drilling and testing the drill pads will be reduced in size and blended with 

the environment. The well head will be left to keep it safe from corrosion and safe to the 

public, possibly by a fence. The proposed drilling and testing of the research wells will have 

moderate negative impact on the Lava Lake area. Quarrying will take place in excising mines 

and will have insignificant impact on the Lava Lake and the Fiale area. 

 

The practice and policy of REI is to manage installations at geothermal sites in such a manner 

that they are discrete and safe for the general public.  REI will consult the MHUEAT and the 

local communities on the proposed project prior to the start of the project. In case that the 

results from the feasibility study is negative, the drill pads will be removed and reshaped to 

blend in with the landscape, and all well heads be minimized. Water pipelines will be 

removed as well.  

3.3 Socio-cultural environment 

The population of the Republic of Djibouti is estimated to be in the region of 740.000 (in 

2007) and comprises of two main ethnic groups, the Afar (related to tribes in eastern 

Ethiopia) and the Issas (related to tribes in northern Somalia). The population of Djibouti is 

predominantly urban. Unemployment is believed to be as high as 40 % (The Minister of 

Energy and Natural Resources, 2008, personal communication). 

 

The Assal area has not been the site of large population settlements or extensive economic 

activity. It is very hostile for human or animal activities, due to extreme weather conditions, 

lack of water and vegetation. In the region there is lack of services and no basic 
infrastructure exists to supply drinking water and energy for development. In the 1970s and 

1980s six exploration wells were drilled in the Assal area.  However, the geothermal brine 

was found to be of a very high salinity, making exploitation cumbersome. Continued work in 

the Assal area has been dormant since then.  Late last century a large scale industrial mining 

of salt was started, but this has been inactive for some years. Small settlements related to 
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the salt works have developed the last 20 years or so (figure 10). Plans are made to revive 

the large scale industrial mining of salt at a large scale with road construction to Lake Assal 

and a harbour at Ghoubbet El Kharab. Plans for perlite operations, artisanal fishing and a 

desalination plant have been looked at (Tecsult International Limited and SAJE Montreal 

Centre, 2003). 

 

3.3.1 Nomatic farming and salt harvesting  

Traditional seasonal nomadic farming, with camels, sheep and goats is still the main 

occupation in the Assal area, along with salt harvesting from the brines of Lake Assal. 

According to the Director Centre dõEtudes et de Recherches de Djibouti (CERD) (personal 

communication, 2008) due to harsh conditions the area has mainly been used as a transit 

area. There the nomadic shepherds have been able to adapt themselves to the region's 

hostile environment. According to the Economic Development of Lake Assal (Tecsult 

International Limited and SAJE Montreal Centre, 2003) it is anticipated that roughly 20.000 

inhabitants live in the Lake Assal region. Due to salt extraction from Lake Assal's salt bank, 

this region possesses the most important and ancient caravan routs. The nomad tribes link 

the Lake Assal depression to the mountains of Ethiopia where the transported salt is traded 

for various products. Indigenous groups are not living within the boundaries of, or nearby, 

the proposed project in the Lava Lake. The nearest semi-permanent settlement is some 4 

km away from the proposed drilling site (figure 1 and 10). 

 

Environmental impacts and mitigations 

In and near the Assal area two groups of people are dominant, i.e. nomadic groups and 

newcomers that have moved to the Assal area due to the industrial salt works over the last 

20 years or so. It is expected that 50-100 temporary jobs may be created in connection to 

the feasibility study in the Fiale area. Increased activity in the area will generate a migratory 

influx of considerable number of people to a camp of workers within the scope of the 

development project and this will be the most obvious and immediate social impacts. This 

might alter the way of life, inter-ethnic conflicts and strain on the resources, and the impact 

might be moderate negative. Within the Fiale area the main cultural properties are stone 

walls and structures built by the migrating nomads. This cultural tradition will be utilized by 
the developer to reduce the visual negative impact of installation and local craftsmen will be 

employed to build walls and barriers, unique to the area (see chapter 3.3.3). This might 

mitigate the moderate negative impact of the proposed project so the impact might be 

considered as uncertain. For newcomers the impact is considered to be significant positive 

by creating increased job opportunities and a place to live in the camp for workers.  

 

According to the General Secretary of the Ministry of Interior (personal communication, 

2008) earlier experience is that considerable social problem occurred in the Assal area when 

the industrial salt works discontinued its operation in the 1990s and a large proportion of 

the current inhabitants are without employment. It is important for the new projects in the 

Assal area to be prepared with a mitigation plan to avoid repeating earlier mistakes.  

 

As stressed by the General Secretary of the Ministry of Interior (personal communication, 

2008), it is vital to reduce negative adverse impacts on the pristine Assal area and on health 

and safety of workers by limiting any new settlement (workers camps) to excising hamlet 

and camps in the Assal area (figure 1 and 10). Roughly 100 km distance is to the nearest 

healthcare. According to the Tender for the provision of Geothermal Well Drilling Services 
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Figure 11 : Tourist camp at Ghoubbet El Kharab  

at Assal Geothermal Field, Djibouti (Reykjavik Energy Invest, 2008) for the exploration 

drilling a health officer will be at the site during the site during drilling as well as 

requirements for other safety issues.  

 

REI and MHUEAT will consult indigenous peoplesõ representative bodies and village councils 

before the start of the construction of the access road, drilling and testing so the 

information of development benefits and opportunities can be shared and their comments 

may be taken into account (see Chapter 7 and Appendix II). Initial contact has already been 

made and the first site visit with elders took place September 17th, 2008. REI is aware that 

local knowledge is important to identify and plan the implementation of practical mitigation 

measures of the feasibility project. An ongoing consultation will be practiced throughout the 

life of the project.  

 
At the stakeholder meeting September 17th the representatives of the inhabitants close to 

the site showed an interested in employment related to the project (see Appendix II). REIõs 

operation will be managed by the site manager, an employee of REI, but most of the work 

will be carried out by REI subcontractors, such as drilling contractor, civil engineering 

consultants, civil constructors and suppliers. Most of the workforce will be employees of the 

contractors, but REI will use its influence to secure that local workforce will be employed 

where possible. During the initial stages large requirement will be for skilled workers and 

technical people. It is foreseen that the site manager will have in his employment an assistant 

who is familiar with local customs and who speaks the native language. This person will 

collaborate with the local elders as required. 

  

3.3.2 Tourism 

Assal area as well as the Ghoubbet El Kharab the area may be one of Djiboutiõs feature 

tourism attractions especially regarding ecotourism (figure 11). The lake, the young volcano 

of Ardoukoba and the Ghoubbet El Kharab offers stunning views. They are located 
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Figure 1 2: Various souvenirs at 

vendorõs stall at Lake Assal 

approximately 100 km west of the capital Djibouti, connected by a good asphalt road, 

making the Assal area an attractive option for tourists. Within the Assal area the 

infrastructure or facilities for land-based tourism is poor. Only two small tourist 

campgrounds exist within the area (figure 1, 10 and 11) where traditional craft and souvenirs 

are sold. According to the feasibility study of the Economic Development of Lake Assal 

(Tecsult International Limited and SAJE Montreal Centre, 2003) the tourist department 

proposes that private operations invest in small tourist campgrounds with a minimum 

comfort level and minimal stay requirements. 

  

Environmental impacts and mitigations 

The Assal area is pristine and hitherto tourist 

activities in the area have been limited. Increased 

activity with visual effects and noise during 
construction of access roads, drilling pads, drilling 

and testing will be the most obvious and 

immediate impact on tourism and may cause that 

tourists in the area will avoid the drilling site. The 

impacts will be similar for the three drilling sites 

and will be moderate negative. However, the 

experience from Iceland and many other 

geothermal countries is that geothermal 

development attracts tourism, especially as the 

public at large is ignorant about the importance of 

geothermal power as important source of green 

energy. During the feasibility phase tourism is 

likely to increase. The REI project will improve the 

access to the Fiale area, and efforts will be made 

to keep the main tourist attraction routs open, 

and limited tourist service will be given (signs, 

tourist site manager etc.). The feasibility phase will 

in this respect have significant positive effects on 

tourism. On the other hand it is uncertain whether increased migratory flux and 

employment in the area will affect tourism. REI will consult and co-operate with the national 

tourist authorities to ensure that development benefits and opportunities can be utilized.  

3.3.3 Cultural properties  

The only cultural properties seen in the Fiale area are stone wall structures, build by 

hearders for penning domestic animals or for protection against the unforgiving sun of the 

arid environment. 

 

Due to ancient salt extraction from the Lake Assal salt banks, the Assal region possesses 

important and ancient camel caravan routs. These routs link the Lake Assal depression to 

the mountains of Ethiopia where the transported salt has been traded against various food 

products.  

 

At the south shore of the Ghoubbet El Kharab an archeological sites with human remnants 

from 5000-3000 BC have been discovered (map 3 in appendix I). These finds are outside the 

proposed area if exploration, but managers of operation will be made aware of the 

importance of these sites and their protection. 
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Environmental impacts and mitigations 

Within the Fiale project area the main cultural properties are stone walls and structures 

built by the migrating nomads. As these structures will be mapped and preserved. This 

cultural tradition will be utilized by the developer to reduce the visual negative impact of 

well head installation, pipelines, buildings and other visual construction. Local craftsmen will 

be employed to build walls and barriers, unique to the area, to reduce the visibility of 

geothermal installations put in place under the feasibility phase, and if found feasible, the 

development and exploitation phase. The feasibility phase will in this respect have significant 

positive effects on cultural properties. 

 

The main camel caravan routs and the early human cultural remains are outside the project 

area of the feasibility study, and the effect of the project on these properties will be 
insignificant. 

3.3.4 Health and safety 

According to the Tender for the provision of Geothermal Well Drilling Services at Assal 

Geothermal Field, Djibouti (Reykjavik Energy Invest, 2008) the safety and health of the 

personnel, maintenance of the value of Companyôs property and the protection of the 

environment are fundamental responsibilities for all parties involved in the operation.  

 

Environmental impacts and mitigation measures 

At the stakeholder meeting September 17th a comment was made on the health impacts and 

mitigation (see Appendix II). Loss control will be achieved through: safety, occupational 

health, environmental conservation, fire protection and security programs to prevent 

undesirable occurrences; communication and training to provide workers with the necessary 

knowledge and skill to execute their tasks safely. Managers and supervisors are accountable 

for the job safety and occupational health of every person under their authority. Every 

employee has a duty to protect the environment, work safely, and promote safe working 

practices. The successful future of REIõs operation depends upon thorough integration of 

these responsibilities in all REI activities (see Reykjavik Energy Invest, 2008). If all provisions 

in the Tender for Provision of Geothermal Well Drilling Services at Assal Geothermal Field, 
Dibouti (Reykjavik Energy Invest, 2008) will be taken into account and the well head will be 

left to keep it safe from corrosion and safe to the public, possibly by a fence and warning 

signs the impact on health and safety will be moderate positive.  

3.4 Natural hazards 

The Assal area is an active volcanic field, like most geothermal prospects are. It is volcanically 

active and prone for earthquakes, as any high temperature geothermal in the world is. These 

hazards will be taken into account, both as regards safety of humans and installation. 

 

Rainfall is scarce in the area; the last rain there fell five years ago. Occasionally heavy rain 

falls in the catchment of Lake Assal, and causes flash foods. The erosion channels can even 

be seen in the Assal area, where dry river channels bear witness of older floods. The drill 

pads will be located where the danger of floods will not influence the installations. The roads 

during the feasibility study will be repaired in the unlikely event that they are damaged by 

flooding. 

 

Environmental impacts and mitigation measures 
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All structures will be constructed using international safety standards. It is accepted by the 

developer that earthquakes and eruptions will eventually occur. All measures will be taken to 

save human lives and the developer accepts the financial risks taken. Drill pads and well 

heads will be in location where flooding is minimal. Damaged roads will be repaired.  

3.5 Overall impacts on the main environmental factors 

When the assessment was made of  the overall impacts of the project and its acceptability 

the environmental impact characteristics were considered (direct, indirect, positive, negative, 

permanent, temporary, reversible, irreversible, synergistic, and cumulative) with respect to 

individual environmental factors (e.g., air, water, landscape, ecosystems, health, and safety). 

According to table 2 the impacts of the proposed project is mainly insignificant or moderate 

negative on the physical and biological environment. The impacts on the socio and cultural 

environment are generally positive or uncertain. The conclusion is therefore that the 

feasibility study should be classified as Category B project according to the World Bankõs 
classification of projects. 

 
Table 2: Overall impacts on the main environmental factors  
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Physical environment          

Heat and mass reserves     0 0    

Geology and topology - - 0       

Hydrology and water quality    0      

Air quality 0 0 0  0 0    

Noise -    - -    

Biological environment          

Flora 0 0 0   0    

Fauna - - -  - -    

Sensitive habitats          

Lake Assal    0  -    

Lava Lake/Fiale area - - 0  - -    

Socio-cultural environment          

Indigenous people       ? ? - 

Newcomers       ++ ++  

Tourism ++ - -  - -  ? ? 

Cultural properties 0 0 0     ++  

Health and safety + + + + + +    

++  Significantly positive 

+    Moderate positive 
0    Insignificant/Minor 

-     Moderate negative 

- -   Significantly negative 
?    Uncertainty 
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4 TRANSBOUNDARY AND GLOBAL ENVIRONMENTAL ASPECTS 
The drilling of exploration wells is a temporary disturbance to the environment and the 

transboundary and global impacts is insignificant. REIõs intention is to build a geothermal 

power plant in the Fiale area in Djibouti. Approximately 85% (Gunnarsson,  2008) of all 

energy consumed in Djibouti is based on the import of refined petroleum products The rest 

of energy supply is made up of fuel wood and charcoal which are both in short supply. The 

proposed project of building a geothermal power plant will give the economy of Djibouti a 

boost by lowering the cost of energy as well as increasing the availability of power. The 

project is of importance to the environment as it will reduce the amount of emission of 

greenhouse gasses and pollution from power production extensionally as all the geothermal 

generation will be replacing and/or substituting diesel generated power which is the only 

source of electrical power in Djibouti today. 

5 ENVIRONMENTAL MONITORING PLAN 
Following environmental monitoring during the project implementation will provide 

information about key environmental impacts of the project and the effectiveness of 

mitigation measures and allows corrective action to be taken when needed.  

 
Table 3: Environmental monitoring plan  

Parameters Impacts Methods Responsible 

Heat and mass 

reserves 

Indirect impacts on 

active surface 

geothermal 

manifestations 

During drilling and 

testing the interference 

between wells will be 

monitored. The already 

mapped geothermal 
manifestations will be 

monitored during the 

feasibility phase. 

REI  

Geology and 

topology 

Direct impact on 

geology and topology. 

Monitoring of 

contractorõs work 
during the construction 

and drilling period  

 

The REI site 

manager. 
Contractors as 

specified by the 

contracts  

Water quality Indirect impacts on 

quality of groundwater. 
The area is very dry and 

no fresh water to be 

found. 

The discharge of the 

drilling fluids and 
geothermal fluids will be 

carefully monitored and 

care taken that the 

infiltration/discharge of 

waste water is 

satisfactorily carried 

out.  

REI, the REI site 

manager and 
drilling 

contractors as 

specified by the 

contracts 

Flora and fauna Indirect impacts on 

active surface 

geothermal 

manifestations 

It is recommended that 

these areas will be 

researched prior to 

granting license to the 

power plant. 

REI 
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6 CAPACITY DEVELOPMENT AND TRAINING  
REI has the intention on introducing capacity building program for all employees as it is very 

important they will learn firsthand the best practice in operating geothermal installations, 

safety procedures and environmental mitigation measures. Provisions will be made to 

provide training to all employees to ensure they are apprised of the basic site rules of work 

at the site. Training will consist of basic hazard awareness, safe work practices, and 

emergency procedures for fire, evacuation, and natural disaster, as appropriate. Traffic safety 

will be promoted by all project personnel during displacement to and from the workplace, 

and during operation of project equipment. REI will provide first aid attendants for the 

facility as well as medical equipment suitable for the personnel, type of operation, and the 

degree of treatment likely to be required prior to transportation to hospital. (Reykjavik 

Energy Invest, 2008).  

 

7 STAKEHOLDERS MEETING  
In accordance with the draft òEnvironmental and Social Management Framework for the 

ARGeo projectsó a draft EMP report on the Assal geothermal project was submitted to the 

WB and stakeholders in Djibouti. The draft EMP was also assessable for thirty day on the 

webpage of MHUEAT and at the office of Ministry of Interior. The report was distributed to 

stakeholders for comments, and in co-operation with the relevant authorities a presentation 

for stakeholders and the general public was prepared. On September, 17 2008 the project 

and the EMP was introduced at a meeting conducted at the Palais du Peuple (the People's 

Palace), under the high sponsorship of the Minister of Energy and Natural resources H. E. 

Moussa Bouh Odowa, Minister of Energy.  The meeting was attended by: 

 

 The delegated Minister in charge of Cooperation   

 The Minister of Communication, Culture, in charge of the Post offices and 

Telecommunications, Government Spokesperson  

 The Minister of Employment and National Solidarity 

 The delegated Minister in charge of Wagft Property and Muslim Affairs  

 The Minister of Foreign Affairs and International Cooperation 

 The President of the National Assembly   

 The Director General of National Security  

 The Secretary General of the UNFD (National Union of Djiboutian Women)   

 Diplomatic and consular representatives   

 Associations   

 Prefects   

 Elected members of the municipalities   

 Heads of post offices 

 Okhal representative of the local population   

 The president of the University of Djibouti  

 Mr. Miklos Antics, representative of the World Bank  

 

After the presentations the discussion was very lively with a good response from the 

audience with many useful comments, many of which have been taken into account in the 

final preparation of this report.  The minutes from the meeting can be found in Appendix III. 
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Figure 13: Timeline of the Feasibility study.  A timeline for the whole project is found in Appendix 

V in Figure 20 . 

 

A special meeting with representatives of the local population was held immediately after the 

larger meeting, where matters concerning the people living in the larger project area were 

discussed. The following day the proposed project area was visited with the local 

representatives, representatives of REI, representatives of the Republic of Djibouti and Mr. 

Antics of the World Bank. The proposed feasibility study, including the drilling, was 

discussed at the site and operation explained. 

 

For the meeting posters were prepared explaining the main outline of the EMP and displayed 

at the Palais du Peuple during the meeting. These posters will remain on display for thirty 

days. 

   

8 A TIMELINE  
Following is a schedule showing the estimated timeline for the Feasibility study. As indicated 

in the schedule an introduction was held at a stakeholder meetings on the environmental 

report and the drilling activities for stakeholders (municipalities, government) on September 

17th and September 18th.  The proposed project area was visited with the local 

representatives.  The timeline for the total project is found in Figure 12. 

9 A COST ESTIMATE AND SOURCE OF FUNDS.  
REI has completed the pre-feasibility study with its own funding.  The project is currently 

entering the feasibility stage.  REI has made a contract with IFC of funding the feasibility stage 

along with REI and other parties. During the feasibility stage REI and IFC will be looking into 

attracting other investors for funding the construction of the power plant.  
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12 APPENDIX I: LETTER- FIALE AREA 
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12.1 Letter- Fiale Area in English 

 
REPUBLIC OF DJIBOUTI  
 

Ministry of Housing, Urban Development, 

Environment and Land Use Planning 

 

The Minister  

 

Nr. 260 / MHUEAT 

 

Djibouti, the 9th of September 2008 

 

 

 To the Minister of Energy  

 and Natural Resources  

 

Subject : Notification of non-protected area on the site of the geothermal project of Assal 

 

Mr Minister,  

 

Pursuant to your letter no 643/MERN/08 from 4th September 2008, I have the honour of 

informing you herewith that the area of FIALE is not part of the protected land areas of the 

Republic of Djibouti. 

 

Therefore the company Reykjavík Energy is authorized to initiate the geothermal 

development project in the FIALE area. 

 

I would nevertheless appreciate if you would request the company to manage its waste in an 

ecologically sound manner and to avoid deteriorating the landscape. 

 

 

[signed and stamped by the Minister of the Republic of Djibouti] 

ELMI OBSIEH WAIS 
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13 APPENDIX II: STAKEHOLDERS MEETING SEPT. 17TH 2008 

13.1  Notes prepared by a reporter on behalf of the Djibouti Government 

Validation Workshop Report  on the Environmental Impact study of the Assal 

GEOTHERMAL PROJECT BY 
REYKJAVIC ENERGY INVEST 
 
The following attended this workshop: 
 

 the delegated Minister in charge of Cooperation   

 the Minister of Communication, Culture, in charge of the Post offices and 
Telecommunications, Government Spokesperson  

 the Minister of Employment and National Solidarity 

 the delegated Minister in charge of Wagft Property and Muslim Affairs  

 the Minister of Foreign Affairs and International Cooperation 

 the President of the National Assembly   

 the Director General of National Security  

 the Secretary General of the UNFD (National Union of Djiboutian Women)   

 Diplomatic and consular representatives   

 Associations   

 Prefects   

 Elected members of the municipalities   

 Heads of post offices 

 Okhal representatives of the local population   

 the president of the University of Djibouti   
 
A validation workshop of the environmental impact study of the Assal Geothermal project by 
REI was held on 17 September 2008 from 08:00 am until 1:00 pm in the Palais du Peuple (the 
People's Palace), under the high sponsorship of the Minister of Energy and Natural resources 
S.E Mister MOUSSA BOUH ODOWA. 
 
The workshop began with the reading of the Holy Koran. 
 
The Minister gave a speech which marked the official opening of the workshop.   
 
Then, it was Mister ABDOU MOHAMED HOUMED's turn, geologist with Electricity of Djibouti, 
to present the various project stages within the historical background of the country. 
 
Indeed, Djibouti presents exceptionally favourable geologic conditions for the development 
of this source of energy, he declared, 
 
The interesting geostrategic position of Djibouti, situated at the mouth of the African and 
Arabian tectonic plates, favours the fulfilment of this project.  This project aims at the 
reduction of Djibouti's dependence in energy supply and at the reduction of greenhouse gas 
effects. 
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3 institutional executives are intervening in this project: 
 
-The Ministry of Energy and Natural Resources for outlining the national energy policy. 
- Electricity of Djibouti for project execution and follow-up. 
- The Research and Development Centre of Djibouti, for scientific research. 
 
Mister Abdou Houmed presented the background of the project in 4 stages:   
 
-1970-1975: a first exploratory programme was led. 
 
-1980-1985: a general inventory of thermal demonstrations took place in the following 
zones:  Assal, Hanlé, Gaggané, Lac Abbé, and Alol. 
The Hanlé site was favoured from where deep explorations were led, which was otherwise 
less salty than the Lake Assal site. 
 
However, this last site did not meet the planned objective; especially since more than 200° 
degrees are necessary to produce electricity. 
 
-1988-1990: studies on the effects of corrosions, as well as some feasibility studies were 
carried out. 
 
Outcome: 
 
Six drillings with depths from 1100 to 2100 Meters.   
Assal Sites 1 and 2 were abandoned for the benefit of the Assal sites 3 and 6 which wind up 
being productive. 
 
Lastly, Mr. ABDOU HOUMED looked into the assets of the project, the opportunities of the 
Investment Code, the involvement of the financial institutions which more and more 
demonstrate their deep interests in this project, and the clearly expressed political interest 
of two governments (Icelandic and Djiboutian). 
 
Finally, he concluded that the prefeasibility studies were ended in March, 2008 and have 
already revealed to be positive, more particularly the Fialé zone in which 3 drillings were 
performed.  
 
It was Mr. Gestur's turn to speak: 
 
- He thanked the Djiboutian government and the Minister of Energy and Natural Resources, 
as well as all of the guests, not failing to apologize in passing, for not being able to express 
himself in the Afar or Somali languages, nor the language of Molière (French).     
 
He presented R.E.I as being the largest electricity company in Iceland; it employs 600 
employees and supplies electricity to a major portion of the Icelandic population.   
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Its production is essentially geothermal, with a production capacity of 330 MW and in the 
upcoming five years, it plans to increase its production by 100 MW per year. 
 
It also intervenes in any development project of clean and renewable energies and uses the 
expertise carried out by other companies in this field and cooperates with several countries 
of Europe.   
 
Djibouti is therefore the only geographically remote country from Iceland and with which 
R.E.I intends to establish cooperation in the subject, but also by this means to establish an 
alliance with the Ministry of Energy and Natural Resources, as well as with other 
participants. 
 
R.E.I will open an office in Djibouti and will be set up on a permanent basis. 
 
R.E.I signed a contract with the Ministry of Energy and Natural Resources in 2007 which 
allowed the former to benefit from an exclusive exploration permit.  
 
Field investigation and exploratory work, as well as drilling testing were led by R.E.I. 
 
Mr. Gestur was delighted with the great cooperation between R.E.I and the Ministry of 
Energy and at Natural Resources.   
 
Indeed, from October until January 2008, a geophysical exploration with the idea of 
conducting an assessment of all the data was able to emerge.  
This work required joint and international expertise since it involved technicians from 
several countries. 
 
At the present time:   
 
 -the prefeasibility study of the project was concluded on a positive note 
 -drillings of 2500 m will be performed within 1 or 2 years   
 -the feasibility study will be the third stage of the project 
 -and finally economic production. 
 
 
Mr. Gestur indicated that as the project progresses, the costs will be equal to the work 
carried out, in other words, rising.   
Nevertheless, he was delighted because Djibouti is the first country to benefit from the 
financing of the ARGEO project, an insurance institution to which several countries can make 
a claim to, after R.E.I. had first provided a management plan of the environment to the 
latter. 
 
He apologized for the absence of the scientist, Madam FRIDA   
 
Then, the project director, Mr. GUNNAR spoke and presented a satellite photo of South-
Western and North-Eastern Lake Assal, the Rift region  
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We kept the lava region, he said.   
 
However, several regions can withstand the drillings, he qualified. 
 
In any case, a lot of geophysical exploration is essential, in particular, first with the drilling of 
three wells. 
 
The scientific discoveries, the chemical data must be interpreted and I can assure you that 
such work is very difficult to carry out. 
Indeed, it is going to be necessary to pay particular attention concerning the salinity level of 
the various liquids gathered, but that has not stopped us, he concluded. 
On the others hand, it will require some time to bring back the materials, he informed us. 
A new route on the Western side of the lava must be built to forward equipment and it will 
be necessary to improve those already existing. 
 
The environmental impact is insignificant, and the lake is a good zone for drilling, (if) our 
details prove to be correct, this zone will be the one which will withstand the drillings, but 
there will be others; finally for several reasons, we want to drill on the lava.   
 
We need lots of sea water for cooling the drilling equipment. 
 
A visit of the territory is scheduled tomorrow, Thursday, 18 September 2008, to precisely 
delineate the drilling sites. 
 
With this in prospect, we negotiated with the Ministry of Agriculture for the rental of 
equipment to carry out drillings for very shallow wells. 
 
If the vapour is important, then we shall continue, but we however specify that this is a 
matter of very difficult task.  
 
In the event of negative results, the wells will be abandoned and the equipment dismantled.   
An assessment study of the risks will be led after the first three wells on which continuation 
of the work depends.   
The opening of the factory itself is planned for 2010-2011. 
 
Debates.  
 
Mr. Dini. Director of the Environment with the Ministry of Agriculture questions: 
Are the exact worker camps on site, and were the subcontractors made aware of the 
environmental question?   
 
Mr. GESTUR's response: 
 The worker camps will be set up on the plains near the drilling sites. 
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As for the subcontractors, a copy of the report on the environmental impact study will be 
passed on to them and they will be commanded to strictly respect the environment during 
the course of their works. 
 
The Minister of the Environment's technical adviser suggests: 
 
- In the report of the environmental impact study, it would be necessary to provide 
additional maps to illustrate even more drilling sites. 
And the environmental impact study must anticipate health impacts from this project.   
- Clarifications on the separation of mud during the works. 
- Provide a true assessment of the existing seismic risks   
 
Mr. GUNMAR's response:  
 
- As for the maps, a Kenyan company, specialists in aerial view pictures of the sites, is taking 
even more recent photos and the question of the site maps will be resolved. 
High-precision colour maps will be delivered to us.   
The seismic activity of the site will of course be assessed, and the drillings sites are generally 
seismic, so are the sites of the main drillings in Iceland. 
 
Mr. ABDI FARAH CHIDEH. Consultant. 
 
It is important to completely understand that everything is done in a progressive way around 
the wells. 
 
Mr. Gueda. Secretary General of the Ministry of the Interior, In charge of Decentralization. 
 
To complete the discussion which was previously brought up and relating to the active 
communities not far from the drilling sites and whose representatives are among us today, I 
would like to point out that the latter have understood absolutely nothing on the ins and 
outs of the questions that we are dealing with here since they do not understand the French 
language. 
 
Mr. Abdi Farah. 
 
Mr. Gueda, the question that you bring up is very crucial. 
 
Mr. Gestur. 
 Certainly, this question is crucial.  The involvement of the persons who live around 
the drillings sites is vital to us.  In the future, our cooperation with these inhabitants will 
continue to grow. At present, we are having a discussion about an environmental impact 
study of the project.  But many things remain to be carried out.  And I repeat that we shall 
be brought to work closely with these people.  Moreover, at the end of this study, it is 
anticipated to begin a sociological study to fully understand many aspects which at first 
appearance, do not appear. 
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Mr. Idriss. Senior Executive with the Ministry of the Environment. 
 
You claimed that there will be four drillings named AA, AB, AC, AD, and the roads to reach 
them.  You also brought up the districts of Tadjourah and Dikhil, but I believe that Arta is also 
affected.  He therefore asked for clarifications. 
 
Mr. Abdi Farah. 
 
Mr. Gueda, representing the Ministry of the Interior, is better placed than anyone else 
present here to bring the responses to the question on the alignment demarcation of the 
districts. 
 
Mr. Gueda.  
 
No, there will be no problem with regard to this alignment question between the districts 
affected. Anyway, it deals with a project of national scope. 
 
Mr. Youssouf, Executive of ONEAD. 
In the past, the salt established a halt in geothermal development in Djibouti.  It can be said 
today that this problem is resolved with new techniques. 
 
Mr. Gestur. 
   - Indeed, the salinity constitutes a very present fact in Lake Assal.   
In certain places, the rate is more elevated than in others.  Our way of proceeding but also 
considering the fact that we have observed a salinity three times greater than that of sea 
water will force us to adjust the technology implemented. 50 MG from the first phase to 
move on immediately to 100 MG in the second phase, even 150 MG. 
Finally, allow me to make you aware of the fact that we have a school for training.  Two 
persons are already pursuing courses there.  R.E.I indeed has a training programme for the 
M.E.R.N, particularly as regards the future power plant. 
 
 Lastly, a meeting with Okhal was held with the R.E.I. managers, Mr. Abdou Houmed 
having ensured the translation into the Afar language. 
This second and brief meeting allowed the managers to once again explain the ins and outs 
of the environmental impact study to the representatives of the inhabitants close to the 
sites, according to the wish of the Secretary General of the Ministry of the Interior. 
 
The next day, Thursday, 18 September 2008, the members of the R.E.I. delegation 
accompanied by the Djiboutian representatives of the geothermal project of the Assal Rift 
went to the geothermal zone.   
 
In fact, this trip aimed at localizing the new alignment path which will lead from the Route 
ŘŜ ƭΩ¦ƴƛǘŞ ǳǇ ǘƻ ǘƘŜ ǎƛǘŜ ƻŦ ǘƘŜ ŜƴǾƛǎŀƎŜŘ ŘǊƛƭƭƛƴƎǎΦ 
 
It is necessary to clarify that the alignment plan will by-pass the lava lake so as to avoid any 
damage to this spectacular lava lake. 
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On the other hand, during this trip, the setting-up of the drillings for sea water was localized.   
 
These drillings will be situated along the large fault ideally establishing a sort of sea water 
restraint coming from Goubet. 
 
Thirdly, it was identified in a precise manner the points where the deep drillings will be 
carried out, as well as the installations of the various platforms.   
 
Finally, let us point that the Minister of Energy and Natural Resources, Mr. FOAMED BOUH 
ODOWA renewed the Geothermal Exploitation Licence for the Reykjavik Energy Invest 
company (R.E.I) until February 2010. 
 
Considering the duration of the agreement of the initial Licence (February 2007) which was 
valid for one year, in accordance with the mining code in effect, the Minister answered 
positively to the request of the R.E.I. company.   
 

13.2 Notes prepared by Miklos ANTICS 

 

REI ς Assal Geothermal development 
{ǘŀƪŜƘƻƭŘŜǊǎΩ aŜŜǘƛƴƎ мтκлфκнллу 
House of the People-Djibouti 
 
Q&A 
 
Discussions moderated by Abdi Farah 
 
Q(question): Secretary Ministry of Environment (ME):  

- details on camps for the workers, their location, waste management from the camps 
- quantification of gaseous emissions 

A(answer): Gunnar Hajtarsson (GH) ς REI: 
- camps will probably be shared with the salt company 
- waste management will be done according to the strictest procedures of REI 

A: Gestur Gislasson (GG) - REI 
- roads and camps will be organised by professional contractors 
- gas emissions: generated during well tests: water and steam 

o low H2S content < 7 mg/kg 
o main component CO2 
o no steam cleaning will be done during testing 
o low concentration of heavy metals 

Q: Abdou Khadar Technical advisor ME: remarks 
- asks for maps describing the zones (development: wellsite, power plant and camping) 
- a general plan of prevention sanitary impacts mainly dust and noise 
- what is the interaction between the geothermal project and the salt company 
- details on seismic and volcanic risk 
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- treatment of drilling fluid to be more clearly explained 
- interaction with the local community 

A: GG-REI 
- the report will be completed according to the comments received during the meeting 
- a more complete environmental assessment will be carried out during the feasibility 

phase 
- generally HT resources are in highly seismic areas ς this is a particularity of this type 

of resource 
- power plants are designed to withstand to earthquakes of magnitude 7 
- access to the development areas will be closed and restricted 
- fluid treatment will be carefully monitored according to Icelandic standards 

A: Hagen Hole (HH): drilling consultant 
- no fluids are allowed to be disposed out the sites 
- fluids are used in closed loops 
- the reservoirs are highly permeable and drilling is carried out often with loss 

circulation 
- the use of aerated fluid avoids loss; dispersion and damping fluids 

A: GG-REI 
- monitoring section will be improved in the final report 

Q: Ghedah Mohamed ς secretary general ς MI 
- raise the point that besides French, Somali and Afar should also be used in order to 

allow interaction with the representatives of the local community 
- there are other project in the area under development such as perlite and salt 
- suggests that activities to be synchronised with local population 
- REI must explain the project separately to the local representatives 

A: GG-REI 
- very important to have good working relationship with the locals 
- this is the understanding of REI and required by WB 
- health facilities for the staff will be open to locals 
- work opportunities are also possible 

A: Abdou ς EDD 
- consultations with local people have been planned 
- explanations will be provided in separate meeting on site 

A: Mohamed Ahmed Oudum ς chief of district Tadjourah (deputy-prefect) 
- will provide support to the actions of REI and facilitate the contact with local people 

Q: Idris Ismail ς ME 
- it is necessary to better describe the sites and the drilling platforms 
- description of access roads, whether will be gravel or asphalt 
- environmental impact assessment is needed for asphalt roads >5km and gravel roads 

>20 km 
- include chapter on summary and history of development 
- impact of the project on GHG emission reduction 
- ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŘƛǎǘǊƛŎǘΩǎ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ 

A: GG-REI 
- the drilling targets and likely location of the underground reservoir is described in the 

document 
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- the wells will be deviated in order to reach the drilling target identified by 
geoscientific studies 

- drilling pads are conceived in order to minimise environmental impact 
- there will be set-up a public relation office where everybody can get informed 
- the project will significantly reduce GHG emissions by reducing fossil fuel burning 
- green bookkeeping will publish the annual emissions 

A: GH: REI 
- roads planned for the three drilling sites are outside the Lava Lake in order to 

minimise the impact 
- future permanent access roads will be asphalt 

C(comment): Ghedah Mohamed ς secretary general Ministry of Environment 
- there is no conflict with the district administration 
- it is necessary a national coordination 

Q: Idris Ismail ς ME 
- on the 750 km2 concession area how much will be occupied by the development 
- treatment of the cooling water 
- put in the report a summary table referring to noise, particles, etc. 

A: GG-REI 
- new maps based on aerial photography are under elaboration 
- information on the geothermal well will be prepared 
- the concession map will be added to the report 
- the geological investigation area is much wider 
- development is concentrated in the Assal area 

A: GH-REI 
- cooling water will be provided from shallow wells, south of Lava Lake 
- the pipeline will be set at the side of the road 

A: GG-REI 
- shallow water supply well is foreseen at the drillsite, this may avoid piping 

Q: Local counsellor ς journalist 
- does not believe in the success of the geothermal development 

A: GG-REI 
- confident in developing the resource ς this is proved by the investment in flow 
- important to build mutual trust between the people by helping to the education of 

the population 
A: Abdou ς EDD 

- there is a strong belief in the success of the development ς the main obstacle is the 
cost 

- fundraising is a problem for a small country like Djibouti, eg. Kenya it took 20 yrs to 
arrive to 115 MW installed 

- there are three items needed to foster development: resource, technology and 
money 

- in Djibouti the resource is available 
A: Jalludin Mohamed ς Director of CERD 

- geothermal has reached a new phase of development ς new elements that provide 
the evidence that in the contemplated area the reservoir is less saline 

- there are other potential sites in Djibouti 
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Q: Iusuf ς Water supply and water acting deputy director 
- is the problem related to the exploitation of highly saline geothermal fluids solved? 

A: GG-REI 
- there are more saline reservoirs in the world than Assal 
- the attention is focused to tamper a recharge area which may be less saline 
- there are the same reservoir conditions in Iceland with saline water, there is no 

practical reason why in Djibouti this would not work 
- it is required high WHP, scaling may occur however in the surface piping system 
- high salinity will have an impact on the price of electricity 
- it is definitely possible to deal with salinity and scaling 

Q: Abdou Khadel Oudum ς ME 
- what is the target production capacity? 
- how will be the interconnection with future projects like eolian, Ethiopia achieved? 

A: GH-REI 
- start with 50 MW and increase to 100-150 MW if the resource is proven 

 
Consultation with the local representatives of Assal area led by the President of the Regional 
Council of Artah district Mr. Abdou-Khader Guelleh Migul and by Mr. Mohamed Ahmed 
Oudum ς chief of district Tadjourah (deputy-prefect) 

- presentation in Afar translation of the project 
o no camps are foreseen in unsettled areas 
o simple camps will be installed 
o at later stage more infrastructure will be developed 

- the main concern of the people is to find employment in the future activities 
o possibilities are in road construction 
o shallow water well drilling 

- intense discussions were carried out on the fact that people would like to be 
employed directly and not by intermediaries in order to be able to earn more money 

- discussions ended in a friendly way an were resumed next day during the field visit 
o local people are looking strictly at their interest and advantages that the 

project may generate for them. 
 
Notes prepared by Miklos ANTICS, 17 September 2008 
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Figure 1 4: The Assal Are a.  

14 APPENDIX III: ENLARGED FIGURES 
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Figure 2: Map of the Fiale Area .  

 

 
  Figure 1 5: Map of the Fiale Area  

 


