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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 whickseatis
shallow depthThe feasibility study will inadle 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 recoery 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 foursldiea
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, overing about 2.5 kfn This area is covered to lrge 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 thesiieility 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 p#easibility 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 a& kept at minimum and in locations where the discharging fluids can be
piped to a future power station. These locations are named AA (issahA), 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, #eosy, health, and safety).

The inpacts of the proposed project arenainly insignificant or moderate negative on the
physical and biological environment. The impacts on the socio and cultural environment are
generally positive or uncertain. The conclusisrtherefore that the feasibility study should

be classified as Category B project accordin

In case that the results from the feasibility study is negative, the drill pads will be removed
and reshaped to bhd in with the landscape, and all well heads be minimized. Water
pipelines will be removed as well.

I n accordance with the draft OEnvironment al
ARGeo projectsoé a draft EMP r e psubmitteddonthet he As
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)Palapecial

meeting with representatives of the local population was helchéaiiately 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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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 evadite the potential of ayeothermal reservoir which exists at a
shallow deph (Figurel). The feasibility study will includauilding of access roads and drill
pads, drilling of shallow water wells to provide seawater as a drilling fulting of shallow
wells for exploring condition ofwater table and for ground watemonitoring installing a
temporary seawater pipeline and drilling of three deep geothermal exploration wells.
Followng the drilling and thermal recovenf the wells they will be flowested for a period

of one to three months in order to evaluate the dfeteristics of the geothermal reservoir
and to collect necessary information for the subsequent design work for a geothermal
power plantif found feasiblelnfiltration ponds and/or shallowvells for the drilling fluids and

138N

Fiale Area, figure 2
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Figure 1: The Assal Area. A larger copy of this figure can be found in Appendix Il figure 14.
geothermal brine will be instald close to the drill sites. The project area will form a

crescent north and west of Lava Lake, covering about 2.5 ffigure 1). This area is
covered to a large extent by airborne volcanic maa¢or lake sediments. Only about 800 m
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of an existing trak entering the project areas covered with young lava flo&fforts will be

made to keep all activities outside the spectacular Lava Lake area during the feasibility study.
The proposed drilling and testing site for thieree geothermal wellss in themunicipality 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 marploration work was carried out in the 1970s and
1980s in projects carried out in ecoperation between the Government of Djibouti and
United Nations Development Programme (UNDP). These projects led to the drillingxof s
exploration wells, down to 2105 mrThe drilling confirmed the existence of a geothermal
reservoir, with subsurface temperatwes reaching up to 360°C andaximum production of
steam of 20 kg/s. The geothermalbrine was found to be of &aigh salinity, making
exploitation cumbersome. Contirmdl 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 preeasibility study. Subsequently April 10 2008the 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 mattergject Agreement)

and a contract vth the power company regardingRower Rirchasing Agreement.
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Figure 2: Map of the Fiale Area . A larger copy of this figure can be found in Appendix Il Figure 15.
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Currently REI ignitiatinga feasibility studyvhich includedrilling of threedeep 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 influence on the physical, biological and sawitiural
environment. It is based on data collected during&lfact finding mission to Djibouti in

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

The feasibility study will beacried 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 ahd sal

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 namese used to describe the locations of the planned activities. These
may differ from local customs, and our unfamiliarity must be bthfoeincorrect uses. To
avoidmisunderstanding local names are defined as foliowrss report

e Assal ares used fo the area between Ghoubbet ElI Kharab and Lake Adsalrel).

e Fiale areds used for the soutfeastern part of the inner rift. The term Fiale is the

area covered byigure2. In some documents the spelling is Fieale.
e Lava Lakes acircular depression in the centre of the Fiale a(Ggure?2).

In this EMPseveral technical terms are used which may be unfamiliar tegemscientific
readers. The terminology is defined below:
e Geothermal fluid the total fluidfrom a discharging well
e Separated watés the remaining water phase whesteam has been separated from
the geothermal fluid
o Dirill sitds the location of a drill pad.
e Dirill pads a prepared location which can host one or more drill holes
e Dirilling fluids the (sea) water needed fadrilling 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 for the following relevant international
agreements applicable in environmental telans to the proposed project
a. Conventin on Biological Diversity (CBD).
b. The Ramsar Conventioan Wetlands
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c. The United Nations Framework Convention on ClimaBhange (UNFCCEand 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. 20010011/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 Miningdie.

e. Decree no. 20040092/PR/IMHUEAT Creation of National Commission on
Sustainabl®evelopment (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. B6/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 landsca€scsult Internéional 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 September9” 2008 REI received documentfrom the Minister of Energy and
Resourceswhere it is confirmed that the He area is not a protected area (see
AppendixI).

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

5. World Bank Operational Policiespplied in the Environmental Assessment

4.01 "Environmental Assessmeént

4. 04 oONatur al Habitatsbo.

4. 11 oCul tural Propertyo.

4. 12 ol nvoluntary Resettl ement .

4. 10 ol ndigenous Peopl ed.

Environmental, health and safety guidelines of the World Bank group for geothermal
power generation (DRAFT Environmental and Social Management Framework for the
ARGeo0 project).

g The OEquator Principleso.

6. Reykjavik Energy, the sole owner of REI, has appraied&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.

~PQooTw

1.3.2 Environmental screening

According to the decreeno. 200:0011/PR/MHUEAT on Envirorental Impact Assessment
thermal power stations (category) are subject to avironmental 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 impgtie World
Bank Operational Manual OP 4.01, 1999).

a. Category A: If the proposed project 3 likely to have significant adverse
environmental impacts that are sensitive, diverse, or unprecedented. These impacts
may affect an area broader than the sites or faedisubject to physical work3.he
proposed project equires full Environmental Assessment, (Linger2807).

b. Category Bilft he pr o p o s potkntigh adoeyse envirornsnental impacts are
less adverse than those of Category A projects. These immaetsitespecific; few if
any of them are irreversib; and in most cases mitigatianeasuresare readily
designedThe proposed project equires amore targeted Environmental Assessment
or just an EMP, (Lingertat, 2007).

c. Category C:If the proposed projet is likely to have minimal or no adverse
environmental impactsThe proposed project is beyond screening, no further
Environmental Assessment actions are required, (Lingertat, 2007).

d. Category FLIf the proposed projectinvolves investment of Bank fundsraugh a
financial intermediary, in subprojects that may resultadverse environmental
impacts.

It should be stressed here that according to the Icelandic Environmental Impact Assessment
Act no. 106/2000, which is incaordance to the European Uniddirective 85/337/EEC and
97/11/ECthe following applies

e Drilling of production/research wells in higamperature geothermal regions are
projects whichmay be subjecto environmental impact assessment and are assessed
on a case bygase basis.

e Geothermal power plants with a heat output of 50 MW or more and other power
installations with an electricity output of 10 MW or morghall always be subjetd
environmental impact assessment.

When considering the type and scale of the drilling and nestif thethree geothermaivells

in the Assal areahe rating of the sensitivity of the proposed site and taking the experience

of the impact of similar projects in I celanc
testing ofthe feasibility stdy should be @ssified as Category B project.

1.3.3 Responsible authority

The Ministry of Housing, Urban DevelopmenEnvironment and Land Use Planning
(MHUEAT) is in charge of environmental issuesca@xding to article 5 in the decre@o.
2001:0011/PR/MHUEAThe 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 m 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:

e The Ministry of Housing, Urban Developmeiiinvironment and Land UseaRting

(MHUEAT).

e The Ministry of Interior

e The Ministry of Energy and Natural Resources

e 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 ofdistrict Tadjourah

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

the Tadjourah municipality. The Dikhil municipality border is only few km away as the
border between these two districts runs alongsidekeaAssal's southern shore and ends at
the Ghoubbet El Kharab basiBoth communities will be actively involved in the project as
the camp sites ahother logistic activities malye in the Dikhil municipality

1.3.4 Other stakeholders

The indigenous inhabitant$ 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 gwort-l i ved i ndustri al mi ni ng of the Lake As:
population to the area, which has remainstationary even though the industry has ceased.

The main population centres are close to the Tadjoutatke Assal road junctioand 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 Proje€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 expressedahegrn to
RElfact finding missiom April 2008and 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 signifiance is invariably subjective even though there are clear cut criteria,
government policy, statutes and international conventions. In order torctinate the use of
concepts conveying significance when reaching a conclusion on the impact signifithace o
project, the following are suggestions for concepts that REI has used, e.g. moderate negative
and positive impacts, significant negative and positive impacts, insignifioantmpacts,
uncertainty as well as a clarification for each cond@pible 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, reversiioteyersible, 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 iaqds, 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 sacidl cultural
assessment in Djibouti are the lack of dathere arelimited published information and up
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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 collectind,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 positivd The impacts have positive influence on a large area and/of
positive for many people. The impacts are usually permanent.

Moderate positive | The impacts do not influence a large area but it can be sensitiv
changes. The impacts may be positive for the area and for 1
people. The impacts are permanent and sometimes reversible.

Insignificardninor The impacts are minowith regard to the extent of the area and i
sensitivity for change. Temporary and mostly reversible impacts.

Moderate negative | The impacts do not influence a large area but it can be sensitiv
changes. The impacts may be negative and can inteangbtdisrupt
many people. The impacts are permanent and sometimes irrevers

Significantly negativ] The impacts have negative influence on a large area and/or a se
area. They have negative effect on many people. The impact
permanent andisually irreversible.

Uncertainty No information on characteristics or extent of the project due
lack of data. It might be possible to provide this information, i.e
monitoring or research.

2 DESCRIPTION OF THE PROPOSED PROJECT

The drilling of the three
geothermalwells is plannedup to
2,80 m deep and they will be
deviated. The dh 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 beprepared bu in
the future more wells may be
drilled from the same drill pads, up g Aban ol , e 10800 s
to 5 wells if the resource is removing ramp and sinking well head underground, the
accessible at that location. This will 51 grill pad or the well will not be visible.

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 beistsd to
reclaim the site(figure 3).
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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 hdaag shippedto
Djibouti and transported to the Fiale diiligarea. Part of the storge area will be fenced and

a part of it will be roofed for protection againghe sun.

Roads and drill padsre made of gravel taken froexisting quarriegfigure2). Seawater will
be pumped from shallow wells and piped to the drdlsite throughtemporary surface
pipelines Additional shallow wells will be drilled at strategic locatd@a gather information
about stratigraphy, water table and for water monitoringuring the drilling the waste
drilling fluid will be disposed off into open surfassdres or in shallowvells.

To enable a proper engineering work for access roads, design of drill pads, water pipelines
and infilration ponds, better maps are needed then the once that are curresntigilable. REI

has contracteda Kenyan companthat speialisesin aerial view pictures of the siteand
detailed mapping, and this company will deliver the maps and plobtibe project area in

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

Figure 4: Location of drill pad AA . The figure shows the present landscape, and the
approximate layout of access road and drill pad.

During flowtesting of the exploration wells #hgeothermal fluid will be pipetd a silencer
where the steam diffuseto the air and theseparated 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 p#easibility study has identified drilling targets to be
reached by the exploration drilling. Drilling padse docated 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. Theslocations are named AA (i.e. Assal A), AB, AC and
AD and their locatios areshown onfigure2.

Mitigation measures: The drill sides arechosen after carefully considering the location of
drilling targets, the possibility to exploit any successful well if the feasibility study leads to the
developmentof a power plant, and how the siteill best be restored if the prospect is not
deemed sitable for development.

2.1.1 Site AA

Site AAis locatedon the outer slopes of the Lava Lake riffigure 4) The drilling target

from drilling site A is the inner part of the Lava Lake, especially the intersections of various
fault lines identified by thgedogical mappingiork. 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 nortivest, at the foot of the slope, is a flat area which
coul in the future be the location of separation stat and/or power house

Fiure 5: Location of Site AB. The track is a part of the Lava Lake | 8 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 N8 directions. To the south

east the plane connects to the Lava Lake through a depressib icrater 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 plan the Fiale area can be penetrated (figure 5).

2.1.3 Site AC

Parallel to the plane of Site AB, but to the sowtlest lays another flat area, bordered by a
low ridge to the northeast and the high cliff of the main plain to the seutbst. This plain is
hiddenfrom view and is large enough to accommodate drill pads, separation station and
power house. Wells dridd from a pad in the soutkeastern corner of the plain can reach
drilling targets under Lava Lake and the important fault planes of the Fiale arealdTwell

AS5 is located in the middle of this plane (fig@e

2.1.4 Site AD

The location is farthest to the east, andresserved as an optiofor the lastexplorationwell

if the drilling of the first well shows thahe Lavalake target is less promisirtigan 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 innef ni&

drill pad will onlybe preparedif the other drill sites are found less suitable thaurrently
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 watevements 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 tatDjibo
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 thell csites 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 roadsotthe 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.

21/11/2008 16 REIS 2008/Assal 1



Reykjavik Energy Invest

2.3 Construction of access roads to drilling sites

Figure 6: Site AC(at the farther end of the plane). Well AS -5 is on the centre left of the

photo.
A new access road will be built to the Fiale area from the Tadjourah road closed to Bay of
Sharks(figure 2).The new &cess roadis approximately 5 km long angill follow the
existing trackpassinghe site for shallow seawater wells up to the rim of Lava Lakevilt
continue north and east of Lava Lake, making the track that now passes through Lava Lake
obsolete. Thigs 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 padsAXBand
AD, as well as for tourist traffic to the fumaroles of Lava Lake and to the Ardukoba crater.
The road is shown offigure 2 and the drilling fluid pipeline will also follow this path
In total approximately 5% km of —
new roads will be built for the
feasibility study. AbouB0% of them
will follow old tracks and20 % will .
be a new developmentin addition |jps
of these roads thetrack to the
viewpoint of the crater Arebukoba
will be improved(figure 7)

The road will be four meters wide
with meeting points at 20400
meters interval. The road will be
designed to carry heavy traffic load,

from transporting d”"mg Figure : View towards Lake Assal from the new access
eqU]pmer?t’ 9“’3‘*"I et_C- The road oad. The lavas from the 1978 eruption in the centre of the
design willminimize impact on the photo.
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landscapand geological manifestatiof@e 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 abandomedrder to
minimisenegative impastof this project Possible increase iourist traffic, due to this
project and improved road acceswill consequently be diverted to the neaccess road
instead of passing through the delicate Lava Lake ateanew access road wdive superb
view over the Lake Assal area as well as improwaogess to the viewpoint to the crater
Ardukoba and preventurther environmental damages dte off-road driving in the area
Approximately 8% of new roads will follow old tracks

2.4 Construction of drill pads

Each drill pad will bapproximately 1ha (L0.000nt) built up of gravel. The surface of the
drilling pads will be gravel. The location of the dpdd at each drill sitevill be carefully
chosen tominimiseenvironmental impast

Mitigation measures:The location of the drillpadswill be carefullychosen tominimize
environmental impactsThe shallow wells for monitoring will be located by tlisting
t racks an dnyslirfaceanstrocdoa.d

2.5 Quarrying

The need of gravel to build up
an access road and drilling
pad is approximately 3000
m®. The gravel will be taken
from an existing quarry
(figure 2 and § or another
place pointed out by the local ¥
authorities. '

Mitigation measures: Gravel
will be taken from existing
guarries (figure 8) All
reopened pits will be
reshapedto blend with the
landscape after use.

Figure 8: One of the open the Fiale Area.

2.6 Water used in drilling

Shallow wells (10050m deep) will be drilled at locatioas shownon figure 2 to provide
drilling fluid for the deepexploration wells(figure 9) The plan is to drill three to five wells
and pump underground seawater to the drilling sit®uring drilling the requirement for
drilling fluid is approximately 360 I/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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Figr 9: Sea water as drilling fluid will be pumped from drill holes intersecting the large fault
seen on the photo, nextto the access road north -east of Lava Lake.

2.7 Drilling

The wells are typical geothermal wells drilled with directional drilling technique. Theypare

to 2.800 m longard are cased down t@00 m. The drilling requires 3®0 I/s of waterfor
cooling and to wash the drill cuttings from the hole. Approximately 230ofrdrill cuttings

may be brought to the surface at each well. The drilling fluid is lead trough a basin where
most of the drilling atting settles and the waste drilling fluid is disposed off in a shallow well
or open fissuresAccording to the Tender for the provision of Geothermal Well Drilling
Services at Assal Geothermal Field, Djibab# drilling cutting is harmless gravel asdised

as land fill at the drilling site or at other appropriate locati@®eykjavik 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 ipproximately three to simonths After the drilling is finished avell

headequipmentis put on the top of the wells. A silencer is put placeand is connected to
the well by a pipelineThe flow rate of a geothermal fluignay be in the range of 380 kgs

and is separatednto steam andwater at atmospheric pressuren the silencer. The
separatedwater is channeledrom the silencerto a shallow well oropen fissurenearby.
Noise from discharging wells rangesm 70-110 dB(A). Measurements Icelandshow that
the noise drops to 885 dBA) level at 10 m distance andlithin 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 welnd separated water is lead in a
controlled way toa crack or shallow wells nedine drilling site.

2.9 Camp for workers

It is estimated thatip to 50-100 people will work at the project in the Lava Lake atkaing

the exploration drilling periodREI will request the contractors to build their worker camps
at locationsoutside the Fiale area and inooperaion with local authoritiesCurrently the
most likely location will be next to the main road tdéadjourah, close to where the camp
and activities for the new salt works are located (see Figuré\iLjhe stakeholder meeting
September 17 a comment was nue 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 ).

2.10 Health and safety

According to theTender for the provisionof Geothermal Well Drilling Services at Assal
Geothermal Fil, Djibouti (Reykjavik Energy Inves2008) the safety and health of the
personne| mai ntenance of the value of Companyo6:
environment are fundamental responkthas for all parties involved in the operation.

Mitigation measures: Loss control will be achieved through: safety, occupational health,
environmental conservation, fire protection asdcurity programmes to prevent undesirable
occurrencescommunicatn and training to provide workers with the necessary knowledge

and skill to execute their tasks safeManagers 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 successf ul future of REI
thorough integration of these responmlities in all REI activities.

After well completion ad flow testing the well head will besecuredfrom 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 A<sabthermal PPoject will be
terminated or ifa full scale geothermal power plant will be developedthat case more
wells must be drilled, possibly additional drill paaie 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 beade to minimizenegative impact of the
development work. Sensitive and valuable landforms will be spared, and ndlatiosigwill
be placeddiscreetly in the landscape. Géermal waters will be dischargemto 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 laeea.
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 fan 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 result presented

on figure 2, which $iows drilling pads and access roads which comply wiitle above
criteria. At the same time the mission collected data to evaludte énvironmental and
social issues at stakmainly identifiedy information gainedby visiting the site and meeting
with the main stakeholder$ although regrettably no meeting was realized betweenRlis
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 busfes and far between.

The area is bond in the soutkeast by the Ghoubbet ElH@lalh Lake Assal in the north

west, but by high fault escarpments in soutest and northeast. The area isevy dry and

hot, temperature reaching 50°C during the hottest period. Rain is negligible and surface
runoff therefore limited to short periods, measured in hourshere is no fresh surface
water in the area.

3.1.1 Heat and mass reserves

The Fiale geothermarospect was identified by geological and geophysical methods, and the
chosen drilling targets cover aarea of 10 kri The actual thickness of the resource is still
unknown, but drilling of well AS has demonstrated that subsurface temperatures riseoup t
360°C. The heat stored in the Fiale area is therefore proven todomsiderable. It is
common in the geothermal literature to set a preliminary generating capacity of a resource
like the one in Fiale, at 3P0 MW/kn? range. Exact figure of course is setijto what is
observed by drilling deep wells directly into the reservoir, for measuring temperature and
tapping the deep fluid. The 10 kmesource area, suggested by the recent exploration phase,
should therefore conservatively point towards 100 MW tbtgeneration 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.

Environmentaimpacts and mitigation measures

The three exploration wellswill be flow tested for one to three months under the feasibility
phase of the projectWith an estimated average output of 5 MW per well the total
discharge during the testing of the wells will oy about10-15 kg/s This accountfor a
negligible portion of the total heat stored in the reservoir andvill therefore have
insignificanimpactson 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 ASwill be monitored. The active surface geothermal
manifestations have already beemaped (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
basétic 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 Anakoba which is located soutast of Lake
Assal(figure 7) The eruption was a relatively small, lasting for one weele g&ology 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 fromettGulf of Ghoulbet El Kharabin 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 prgressively 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 linesare 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 sedurface as well as the surface manifestations are cdedrdy

the intersection of these various fault lines (figure 2). Many of these geological lineaments
have been confirmed by the geophysical study (Arnason et al., 2008).

The most active part of the Assal Rift and which is drawing the main attractionfisire
area of exploitation is Lava Lake, a Hillad circular enclosure, and bound towards the
south-east by one of the larger innggraben faults. In Lava Lake fumaroles are found
emerging from open fissures in the basagtiesenting the complex fautystem of the area
The drilling target of the three wells will be the heat flow witnessed in Lava Lake and the
fault zones connected to Lava Laihodayar 2008 Arnasonet al., 2008

Environmental impacts and mitigation measures

The geographic environment is that of a young, active, volcanic nature, almost untouched
and fairly delicateThe project area will form a crescent north and west of Lava Lake,
covering about 2.5 ki The access road shown digure 2 follows the project aea. 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 thedpcular Lava Lake area during the
feasibility studyA new, scenic access road will bypass the inner part of Lava Lake, and
connect to the tourist track to the Adoukoba eruption site. Access into Lava Lake will be
from the east, keeping vehicle traffiovay from the unique geological environment of the
Lava Lake formations. The influence of the proposed feasibility study on the physical
environment will bemoderate negativelrhe main adverse influence will be the construction

of drill pads andhe 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 chre wi
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 reshapeessary in the
project area, and the materidtom these siteswill be used for road work and drill pad
constructions.

At the stakeholder meeting September 17 a comment was maweassessment of the
existing seismic risk Although the project siteis in a known area foseismic activity (like
most hightemperaturegeothermal 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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boreholesdrilled in active seismic areas, ordyrarest occasions damage has occurred to
cased boreholes.

Within the Fialearea the main cultural properties are stone walls and structures built by the
migrating nomads. This cultural tradition will be utilized thg developer to reduce the
visual negative impact of installatiand 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 pddsememoved
and reshaped to blend in with the landscape, and all well heads be minirzder
pipelines will be removed as well.

Monitoring
During the construction and drilling period the REI site manager will carefully monitor
cont r act o rnmake suredhatkheyawill dnlgperate within a predefined work area

3.1.3 Hydrology and water quality

The groundwater of the Fialearea is believed to beeawater that flow from the bay of
GhoubbetEl Kharalto LakeAssal. The drop iwater levelis approximately 150 rand the
flow is roughly estimated to be ,800-8,000 I/s. Approximately 3@0 I/s of seawater will be
taken for drilling from a shallow wells north east of Lava Lake which is estimated ta be a
insignificanamountof the total grourd water flowthrough theFialearea.

During drilling the drilling water is recyclad the well; only a small fraction of the water is
discharged on the surface to carry the drill cuttings do the drill bits ®adihe 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
dischargednto the ground waterThe basins are 8 3, eat approximately 400 fand 38 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 harmzssng

well testing he separated fluid W be lead through similar basins to remove most of the
deposits caused kyrecipitationbefore being discharged into the ground water.

Environmental impacts and mitigation measures

It is estimated that the dischargeto shallow ground water will havsignificantmpacton

the quality of groundwater or Lake Assal, keeping in mind that both fluids are originally sea
water with similar chemical compositicand the volume of the dischargedater is mixed

with a large volume of saline groundwater, reswin great dilution of the dischaegl fluids.

The drilling fluid will be lead to a controlled basin f@movingmost of the drilling cuttings
before the water is disposed underground again.

Monitoring

During drilling and testinghases the discharge tbfe drilling fluids and geothermal fluids will

be carefully monitored, and care takehat the infiltration/dischargingf waste water is
satisfactorily carried outUp to five shallow wells will be drilled into the water table of the
Fiale area. Two tohiree wells will have installed pumps during the drilling phase, the other
can be used for monitoring at that time, and afl them after the drilling is completed.
Freguent 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 twiaeyear for chemical analyses.
Initially reporting will be frequent, but if the project moves to the developi@mse annual
reporting will be sufficient.

The staff of theREI site manager will be responsible for the monitoring work and redpon
to any problems observed.

3.1.4 Air quality

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

the Sabo from the soutlivest and the Khamsin from the norivest. Between October and
April, the winds come mostly from the East and bring a little r@iiecsult International
Limited and SAJE Montreal Centre, 2D0Bcreased activity magausedust in the air

Geothermal gases wilbe releasedduring he testing period, i.ecarbon dioxide (CQ) is
dominant with traces ohydrogen sulphide (}$) and methan (CphL The gasrom the wells
will disperse and dilute because of thiieong prewiling wind in the Assal Area.

Environmental impacts and mitigation measures

Increased activity my causgust in the airand reducedvisibility. REI will request the
contractors to minimisedustand provision of personal ptective equipmentlt is expected
that increased activity during drilling and testing of three geothermal wells hailk
insignificant ominor impacs on air quality.

3.1.5 Noise

The noiselevels at the Fiale area wile raisedtemporarily during the preparationdrilling,

ard testing phases dhe 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.
Measurementor Iceland showthat noise from the diling is approximately 7000 dB(A) in

10 mdistance fronthe sourceand has dropped to belv 70 dBA) at 70 mdistancesNoise

from dischargingvells differ from 76110 dBA). Measurements showhat the noise drops

to 85-95 dBA) level at10 mdistance and to under the 70 dB(A) level within 100from

the well This rising in background noise level is temporary and connected to the drilling and
testing period thacan be approximately 6 months.

Environmental impacts and mitigation measures

RH will request the contractors tqrovide and usgersonal protective equipment like noise
mufflers during well testinReykjavik Energy Invest, 200B) the testing period geothermal
fluid will be lead to a silencetlt is expected that the proposed pject will have moderate
negativampacton the environment.

3.2 Biological environment

3.2.1 Flora

The vegetation at the proposed drilling sitesthe Fialeareais rather drear as the region is
dry and in many areas covered with lazuring the field surveyearly April 2008 it was
discovered he vegetation is made up primarily sfattered steppe herbscacia shrubs and
occasionalpalmier trees often in connection to geothermal manifestationdMap 1 in

Appendix Ishows vegetation 6Djibouti, i.e. the Assahrea Digging in some ahese small
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vegetated areaseveals wet soil with temperatures up to 75°hese could constitute
special habitat&Khodayar, 2008).

Environmental impacts and mitigations

The proposeddrilling site A\, AB, AC and AD is scarcelyvegetated.Activities and
infrastructures will be kept away from @getatedareasas possible taninimize the impact.
Quarrying will take place irexisting pits inbarren areasConstruction of access roads,
drilling pads, testing and drilling whihveinsignificant orminor impactson vegetation. It is
expected thatthe proposed projectwill haveinsignificanimpacton geothermal activity in
the surface layers and on vegetation in the Faaés.

Monitoring

The active surface geothermal manifestatioasehalready 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 wile researched prior to granting license to the power
plant.

3.2.2 Fauna

In the Fialeareasmall groups, up to ten individuals, of antelopes of the genus Gazella roam
the area.During the field survey early April 2008ccasionallycamels,birds, lizards and
insectswere seen in the area.

Environmental impacts and mitigations

Increasd activity and noise duringuarrying,construction of access roadsyilling pads
drilling and testing will be thenost obvious and imediate impacbn aninals in the Fiale
areaand will causehose animalsn the areato avoid the drilling siteThe impacts will be
similar for the drilling site®\A, AB, AC and AD. Silencers will be installed to reduce noise
significantlybelow 70 dB(A) at 70 md 100 m distances (see chapter 3.1.%o hunting,
trapping or unnecessary disturbance of wildlife is permitted during contract work unless
specifically required for reasons of safety (Reykjavik Energy Invest, R@¥8pnsedactivity
will have moderatenegativeimpacts on faunas the area is pristine and hitherto activity
the area has been littldt is expected that the proposed projeatill have insignificamnpact
on geothermal activity in the surface layers and have any significant impaatranih 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 developkdhis will be thecase a contract will be
issued for a suitablqualified ecologist to conduct a detailed baseline assessment of the flora
and fauna. The assaent will concentrateon the sphere of influence of the intended Power
Plant.

The detailed ecological baselindlvinclude 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 volcanidake, separated from the sea by the Assal area volcdhiess 155
m below sea level in the Afar Depression and is the lowest point in Africa. It has an area of
54 kmzand he mean depth is 7.4 meters, which makes for a water volume of 400 million
m3. The catchment area measures 900 kmz. It is surrounded by a salt pan (extending west
and mainly northwest). The salt is mined and transported by casaeaathiopia.The inflow
to the lakeis through subsurface springs, which are fed $8a water fromthe Gulf of
Tadjourah(Golfe deTadjoural), the eastern extension of the Gulf of Aden, specifically the
nearly closeebff bay Ghoubet El Kharab, about 10 km southeast of the lakdap 2 in
Appendix Ishows wherenoteworthy places have been marked and mappetierarea

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

e Hot springs of Korili (11)

e Ancient gypsum (12)

e The salt field (13)

According to the law no. 45/AN/04/5LL,ake Assal is protectedHowever the area of the
protected land and the management amgementdave not beerstipulated.According to
the Economic Development of Lake Asgaécsult International Limitednd SAJE Montreal
Centre, 2003)the government of Djibouti has subnet a request that the Lake Assaine,
including the Ardoukoba vadmo and its surroundings be classified a UNESCO world
heritage site.

On Septemberd™ 2008 REI received a document from the Minister of Energy and Natural
Resources stating that the Fiale area is not protectédl.construction that REI will perform
in the area will be outside the Assahke itself and the salt shor¢see Appendix I)

The Fiale area is the most active part of the Assal Rift, a lailéed circular enclosurevith
basaltidavas and fumaroles emerging from open fissures in the baBadtdava field of Lava
Lake originates from craters located on the circular border of the afBae lavas have filled
the Lava Lake enclosurand at a late stage in the eruption the pressofdhe 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 LaRée geology in the nearby area is characterized
by flat lying lava flow$ava tunnels and volcanic des1The landscape is dominated by NW
SE trending scoria ridges and fault escarpmeiMap 2 in Appendix | shows where
noteworthy places have been nk&d and mapped in the area
e The lava field of Bourile Bahari (6)
e The oIl nki Gar r ayt avih thei?magn#icent vilBve | veder e ( 8)
e The volcanichimesof Gale le Koma and Hahayta Koma (9)

Environmental impacts and mitigations

The proposed drilling and testing of the research wells in the Fiale area8i&nm distance

from Lake Assal and the salt shorasdawill have insignificaninpacton these areas. During
drilling and well testingertain amount of waste watewill be dischargd into the saline
ground water of the Fiale area. The volume of this wagetoo small to cause any adverse
change®n the wder 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 bemoderate negative to the Fiale areét the
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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 fence The proposed drilling and tesgnof the research wells will have
moderatenegativampact on the Lava Lake arg@uarrying 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 installatbigeothermal sites in such a manner
that they are discrete and safe fdne general publicREI 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 stly 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 populationof the Republic of Djibouti is estimated to be in the region7f0000 (in
2007) and comprisesof two main ethnic groups, the Afar (related to tribes in eastern

Figure 10: The village on the Assal road.

Ethiopia) and the Issas (related to tribes in northern Somalia). The population of Djibouti i
predominantly urban. Unemployment leelieved to be as high as 48 (The Minister of
Energy and Naturalésources 2008, personal communication).

The Assal aredas not been the site of large population settlements or extensive economic
activity. Itis 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 developnierthe 1970s adh

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 théate last century a largecale 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(fsgure 10. Plans are made to revive

the large scale industrial mining of salt abagé 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 tothe Director C e n t Huales @td@eRecherchesle Djibouti (CERD)(personal
communication, 2008)lue 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 thdecoromic Developnent of Lake AssalTecsult
International Limited and SAJE Montreal Centre, 2008 anticipated thatoughly 20000
inhabitants live in the Lake Assal region. Due to salt extraction from Lake Assal's salt bank,
this region possesses the most importaard ancient caravan rout¥he nomad tribes link

the LakeAssal 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 inthe Lava Lake. The nearest sgoermanent settlement is somé

km awayfrom the proposed drilling sit¢figure 1 and10).

Environmental impacts and mitigations

In and near the Assal areavd groups of people are dominanie. nomadic groups and
newcomers that havenoved to the Assal area due the industrialsalt worksover the last

20 years or solt is expected that 500 temporary jobs may be created in connection to
the feasibility studyn the Fiale area. Increadeactivity in the area will generate a migratory
influx of considerable number of peopte a camp of workerswithin the scope of the
development project and this will be the most obvious and immediate social impacts. This
might alter the way blife, inte-ethnic conflicts and strain on the resourgesdthe impact
might be moderate negativaVithin 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 devdoper 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 3Th& might
mitigate the moderate negative impact of the proposed project so the impacttrbigh
considered as uncertaifror newcomers the impact is considered to be significant positive
by creating increased job opportunities anglace to lie in the camp for workers.

According tothe General Secretary of the Ministry of Interigpersonal 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 employmierit is important for the new projects in the
Assal area to be prepared with a mitigation plan to avoid repeating earlier mistakes.

As stressed byhe General Secretary of the Ministry of Interior(personal communication,
2008) it is vital to reduce negative adverse impacts on the prisfisealarea and orhealth
and safety of workers by limiting any new settlement (workers campxcsinghamlet
and campsn the Assal area (figuré and 10. Roughly 100 km distae is to the nearest
healthcare According to the Tender for the provision of Geothermal Well Drilling Services
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at Assal Geothermal Field, DjiboutReykjavik Energy Invest, 2008y the exploration
drilling a health officer will be at the site during the siteiring drilling as well as
requirements for other safety issues.

REland MHUEATwiIll consultindigenougpe o pl esd representative bod
before the start of the construction of the access road, drilling and testing so the
information ofdewlopment benefits and opportunities can be shared and their comments

may be taken into accourfsee hapter 7 andAppendix I). Initial contact has already been

made and the first site visit with elders took place Septembét, PD08.REI is aware that

local knowledge is importarto identify and plarthe implementation of practicahitigation
measuref the feasibility projectAn ongoing consultation will be practiced throughout the

life of the project.

At the stakeholder meetingeptember 17 the representatives of the inhabitants close to

the site showed an interested in employment related to the project (see AppendixBIl). B s
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
consultantscivil 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 beleyeg

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 natwguageThis person will
collaborate with the local elders as required.

Figure 11: Tourist camp at Ghoubbet El Kharab

3.3.2 Tourism

Ass al area as well as the Ghoubbet E I Khar a
tourism attractions especiallyegarding ecotourisnffigure 11). The lake, the young volcano

of Ardoukoba and the Ghoubbet EKharab offers stunning views. They are located

21/11/2008 29 REIS 2008/Assal 1



Reykjavik Energy Invest

approximately 100 km west of theapital Djibouti connected by a good asphalt road,
making the Assal arean attractive option for tourists. Within the Assal area the
infrastructure or facilities for lanthased tourismis poor. Only two small tourist
campgroundxist within the aredfigurel, 10 andll) where traditional craft and souvenirs
are sold According to he feasibilitystudy of the Economic Development of Lake Assal
(Tecsult International Limited and SAJE Montreal Centre, 2@08)tourist department
proposes that private operations invest in small tourist campgrounds with a minimum
comfort level andmninimal stay requirements.

Environmental impacts and mitigations

The Assal area is pristine and hithertourist
activitiesin the areahavebeenlimited Increased
activity with visual €fcts and noise during
construction of access roads, drilling pads, drilling
and testing will be the most obvious and
immediate impact ortourism and may cause that
tourists in the area will avoid the drilling sitdhe
impacts will be similar for the thee 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 poweras 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 servie will be given (signs,
tourist site manager etf.. The feasibility phaseill

in this respecthave significant positive effects on
tourism. On the other hand it is uncertainwhether increased migratory fluxand
employment in the area will affect touris/REI will consuland ceoperate withthe national
tourist authoritiesto ensurethat developmenbenefits and opportunities can hailized

Figure 12: Various souvenirs  at
vendords stall at L

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 ancientsalt extraction from the Lake Assaalt banksthe Assal regiorpossesses
important and ancientamel caravan routsThese routslink the Lake Assal depression to
the mountains of Ethiopia where the transportedlt has beertraded against various food
products.

At the south shore of the Ghoubbet El Kharab an archeologsgalswith human remnants
from 50033000BC have been discoverddhap 3 in appendi®.IThese 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 aan cultural properties are stone walls and structures
built by the migrating nomads. As these structures will be mappet @eserved. Tis
cultural tradition will be utilizedby the developerto reduce the visual negative impact of
well head installatigrpipelines, buildings and other visual constructioncal craftsmen will

be employedto build walls and barriers, unique to the area, to reduce thsibility of
geothermal installationput in placeunder the feasibility phasand if found feasible, ¢h
development and exploitation phasehe 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 oGeothermal Well Drilling Services at Assal
Geothermal Field, Djibouti (Reykjavik Energy Invest, 2008) the safety and health of the
personnel , mai ntenance of the value of Co mj
environment are fundamental responsthab for all parties involved in the operation.

Environmental impacts and mitigation measures

At the stakeholder meeting September™@ comment was made on the health impacts and
mitigation (see Appendix II)loss control will be achieved through: dgfeoccupational
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 taskafely. Managers asdpervisors 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 success fpentds upon thoarough integratidRBfl 6 s ©
these responsibilities in all REI activities (see Reykjavik Energy Invest,|Rab&)rovisions

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

left to keep it safe fromcorrosion and safe to theublic, possibly by a fen@nd warning
signsghe impact on health and safety will be moderate positive.

3.4 Natural hazards

The Assal area is an active volcanic field, like most geothermal prospeclsianelcanically
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 oeharandnstallation.

Rainfall is scarcm the area; the last rain there fell five years agac@sionally heavy rain
falls in thecatchmentof Lake Assal, and causes flash fodd® erosion channels can even

be seen in the Assal arewhere dry river tiannels 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 dantgged
flooding.

Environnental 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 déymer accepts the financial risks takedrill pads and well
heads will ben 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 optbgect 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 ¢, 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 studyshould be dssi fi ed as Category B project
classification of projects.

Table 2: Overall impacts on the main environmental factors

[®)
5
3 | o) = | E
- c
S| 8 2| & £ g »
21212282 s| g 8
i SIE| 3 S8/ S| |29
Environmental factors < | aloalaldl 2|4l ss
Physical environment
Heatand mass reserge 010
Geology and topology - - 10
Hydrology and water quality 0
Air quality O (010 010
Noise - - -
Biological environment
Flora 0O |0]O 0
Fauna - - |- - |-
Sensitive habitats
Lake Assal 0 -
Lava Laké-iale area - - 10 - |-
Sociccultural environment
Indigenous people ? 0? |-
Newcomers ++ | ++
Tourism ++ |- |- - |- ? ?
Cultural properties 0O (01O ++
Health and safety + |+ |+ |+ [+ |+
++ Significantly positive - Moderate negative
+ Moderate positive - - Significantly negative
0 Insignificant/Mor ? Uncertainty
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4 TRANSBOUNDARY AND GLOBAL ENVIRONMENTAL ASPECTS

The drilling of exploration wells is a temporary disturbance to the environmemd the
transbounday and global impacts igsignificantR E lindestion is to build a geothermal
power plantin the Fiale arean Djibouti. Approximately 85% (Gunnarsson 2008 of all
energy consumedah Djiboutiis based on the import of refined petroleum products The rest
of energy supply is nda up of fuel wood and charcoal which are both in short supply. The
proposed project of building a gthermal power plantwill givethe economy of Djibouti a
boost by lowering the cost of energy as well as increasing the availafilggwer. The
project is of importance to theenvironment as it will reducehe amount ofemission of
greenhouse gasses apdllution from power production extensionally as all the geothermal
generation will be replacingnd/or substituting diesel generated power which is thdyo
source of electrical power iDjibouti today.

5 ENVIRONMENTAL MONITORING PLAN

Following @vironmental monitoring duringthe project implementationwill provide
information about key environmental impacts of the project and the effectiveness of
mitigation measuresind allows corrective action to be taken when needed.

Table 3: Environmental monitoring plan

Parameters Impacts Methods Responsible
Heatand mass Indirect mpacts on During drilling and REI
reserves activesurface testing the interference
geothermal between wells will be
manifestations monitored. Thealready
mappedgeothermal

manifestationsvill be
monitored during the
feasibility phase

Geologyand Direct impact on Monitoring of The REI sitg
topology geologyand topology |contr act or @ manager
during the construction | Contractors  as
and drilling period specified by the
contracts
Water quality Indirect mpacts on The discharge of the | REI, theREI site
gualityof groundwater. | drilling fluids and manager and

The area is very dry an{ geothermal fluids will be drilling
no fresh water to be carefully monitored and| contractors  as
found. care takerthat the specified by the
infiltration/dischargef | contracts
waste water is

satisfactorily carried

out.

Flora and fauna | Indirect impacts on It is recommended that| REI
active surface these areas will be
geothermal researched prior to
manifestations granting license to the

power plant.
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6 CAPACITY DEVELOPMENT AND TRAINING

REI has the intention omtroducing capacity building program for all employees as it is very
important they will learn firsthand the best practice in ogéng geothermal installations,
safety procedures and environmental mitigation measuRsvisions 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 disastap@®priate.Traffic safety

will be promoted by all project personnel during displacement to and from the workplace,
and during operation of project equipmenREI will provide first aid attendants for the
facility as well as medical equipment suitable for the persoty, of operation, and the
degree oftreatment likely to be required prior to transportation to hospita(Reykjavik
Energy Invest, 2008).

7 STAKEHOLDERS MEETING

In accordance witlthe draft 0Environmental and Social Management Framework for the
ARGeoprojects 6 a draft EMP report on the Assal ge
WB and stakeholders in DjiboutThe draft EMP was also assessable for thirty day on the
webpage of MHUEAT and at the office of Ministry of Interibine report was distribugd to
stakeholders for comments, and co-operation with the relevant authorities a presentation
for stakeholders and the general publi@s preparedOn September, 17 2008he project

and the EMP was introduced at a meeting conductethatPalais du Pele (the People's
Palace), under the high sponsorship of the Minister of Energy and Naasalirces H. E.
Moussa Bouh Odowa, Minister of Energyhe meeting was attended by:

e The delegated Minister in charge of Cooperation

e 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 ofForeign 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

Associatios

Prefects

Elected members of the municipalities

Heads of post offices

Okhal representativef the local population

The president of the University of Djibouti

Mr. Miklos Antics, representative of the World Bank

After the presentationsthe discussia was verylively with a goodresponsefrom 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 IIl.
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A special meetinwith 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 visigld the local
representatives, representatives of REI, representatives of the Republic of DjiaodtMr.
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 prepattesxplaining 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 ohdicate
in the schedulean introduction was held ata stakeholdemeetings on the environmental
report and the drilling activities fostakeholders (municipalities, governmeaih September

17 and September 18 The proposed project area was visited with the local
representatives The timelinefor the total projectisfoundin Figure 12

1D [Task Name 2 | 2003 |
| J | A | ] | Q | |
41z 4414002 [ 7 (1217129373 (3r[4a(4r(524 9 ]14
4

1 |Feasibility study Vv
Design of weels, tendering, preperations =¢

3 Opening of Tenders for Drilling Services & 278

4 Negotiation with a drilling companies ===

° Road and wellpad construction .

g Exploration drilling _—
Waterwells - cirulation fluid e —
Analyzing cooling possibilities for the operation
8 Envirenmental Assesmenet Report for the Powerplant | ‘]
|0 PPA - final contract

M PA - final contract

Conceptual design of the power plant

1 Financial model for the construction - investors
1= Assal Geothermal Power Copmpany preperation =;

15 Establishment of Assal Geothermal Power & 15.12

5 Decission an Phase |lI: Construction 13
Figure 13: Timeline of the Feasibility study. A timeline for the whole project is found in Appendix
V in Figure 20 .

9 A COST ESTIMATE AND SOURCE OF FUNDS.

REI hasompleted the prefeasibility study with its own funding. The project is currently
entering the feasibility stage. REI has made a contract with IFC of fundifepsibilitystage
along with REI and other partieBuring the feasibility stageEland FC will belooking into
attracting other investors fofunding the constructioof the power plant
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12 APPENDIX I: LETTER- FIALE AREA

'./-(.ﬁpj -
REPUBLIQUE DE DJIBOUTI 4@’ £ — i |
Unité - Egalité - Paix _m 3 (I _-)_,_4‘&?
MINISTERE T ARRIVEE | A — 31ylll — 5
PR R R A ot R
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E L'HABITAT, DE L'URBANISME, |y TEED 8 ol B

DE L'ENVIRONNEMENT oo 0555 _ : :
ET DE L'AMENAGMENT *W L 2l 2

DU TERRITOIRE

e |

LE MINISTRE v P
N-?)GO / MHUEAT 5 o gdly
DJIBOUTI, LEﬁﬁSE PZGUS sy, =S - u'" e

A Monsieur le Ministre de I'Energie
et des Ressources naturelles

3

Objet : Notification de zone non protégée sur les sites du projet
de la Géothermie d'Assal

Monsieur le Ministre,

Suite & votre correspondance n°643/MERN/O8 du 04 septembre
2008, j'ai 'honneur de vous informer par la présente que la zone de
FIALE ne fait pas partie des aires protégées de la République de
Djibouti.

Par conséquent, la société Reykjavic Energie est autorisée a
mettre en ceuvre le projet de développement de la Géothermie dans la
zone de FIALE.

Toutefois, je vous saurai gré de bien vouloir demander a cette
société de gérer les déchets de maniere écologiquement rationnelle et
de ne pas dénaturer le paysage. :

Tél : 35 00 06 (253)- Fax: 3516 18 (253) - B.P: 11 Vo e (YO YONINA: SU - (YorIYe. .. : il
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12.1 Letter- Fiale Area in English
REPUBLIC OF DJIBOUTI

Ministry of Housing, Urban Development,
Environment and Land Use Plargin

The Minister
Nr. 260 / MHUEAT
Djibouti, the 9" of September 2008
To the Minister of Energy
and Natural Resources
Subject : Notification of norrprotected area on the site of the geothermal project of Assal
Mr Minister,
Pursuant to your letter o 643/MERN/08 from @ September 2008, | 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 Reykjavik Energy is autteoti to initiate the geothermal
development project in the FIALE area.

| would nevertheless appreciate if you would request the company to manage its waste in an
ecologicdl soundmanner and to avoideterioratingthe landscape.

[signed and stamped by the Minister of the RepubliDjdfouti]
ELMI OBSIEH WAIS
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13 APPENDIX II: STAKEHOLDERS MEETING SEPT. 17"" 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

REYKJAVENERGY INVEST

The following attended this workshop:

¢ the delegated Minister in charge of Cooperation

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

e the Minister of Employment anNational Solidarity

e 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 Genat 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 Umdersity 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 oMin@ster 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 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 deotdl,

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 e¢gdn 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 follawp.
- TheResearch and Development Centre of Djibouti, for scientific research.

Mister Abdou Houmed presented the background of the project in 4 stages:
-19701975: a first exploratory programme was led.

-1980-1985: a general inventory of thermal demonstratiotok 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 plannedjetiive; especially since more than 200°
degrees are necessary to produce electricity.

-19881990: 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 igtons 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 arel h
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 thguests, not failing to apologize in passing, for not being able to express

himself in the Afar or Somali languages, nor the language of Moliere (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 ratfuei
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 deseuatries
of Europe.

Djibouti is therefore the only geographically remote country from Iceland and with which
R.E.l intends to establish cooperation in the subject, but also by this means to establish an
alliance with the Ministry of Energy and NaturResources, 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.l signed a contract with the Ministry of Energy and Natural Resources in 2007 which
allowed the former to benefit from aexclusive 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 presentime:

-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. Gestu 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 insurancetut®n to which several countries can make

a claim to, after R.E.l. 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 NortHEastern 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 anycase, 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 | can assure you that
such work is very difficult to carry out.

Indeed, it isgoing 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 raite 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 correcthis 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 tomaw, 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, thenve 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 wall&hich continuation

of the work depends.

The opening of the factory itself is planned for 2€A@L1.

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 dretenvironmental 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 ipact 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.

- Provice 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.

Highprecision 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 impotant 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 ratating to the active
communities not far from the drilling sites and whose representatives are among us today, |
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 hesiace 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 vitab 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 | repeat that we shall
be brough 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 Estwinent.

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 | 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 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 poblem 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 sérved 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 falsht we have a school for training. Two
persons are already pursuing courses there. R.E.l 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.l. manaljgrsAbdou 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.l. 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
RS Q! yA(GS dzLJ G2 GKS aAaiasS 2F GKS Sy@gial 3SR

It is necessary to clarify that the alignment plan wildass the lava lakeosas to avoid any
damage to this spectacular lava lake.
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On the other hand, during this trip, the settiugp 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 Naturaloleses, 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 yearn accordance with the mining code in effect, the Minister answered
positively to the request of the R.E.l. company.

13.2 Notes prepared by Miklos ANTICS

REI¢ Assal Geothermal development
{GF1SK2ft RSNEQ aSSiAy3a MTKANndKHANY
House of the Peopldijibouti

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 (GHREI:
- campswill probably be shared with the salt company
- waste management will be done according to the strictest procedures of REI
A: Gestur Gislasson (GGJEI
- roads and camps will be organised by professional contractors
- gas emissions: generated during well testaiter and steam
0 low H2S content < 7 mg/kg
0 main component CO2
0 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, powaat phd 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: GGREI
- 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 highismic areas 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 licelandic 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 fiid avoids loss; dispersion and damping fluids
A: GGREI
- monitoring section will be improved in the final report
Q: Ghedah Mohamed secretary generat Ml
- raise the point that besides French, Somali and Afar should also be used in order to
allow interacton 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 repnedeves
A: GGREI
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: Abdouc EDD
- consultationswith local people have been planned
- explanations will be provided in separate meeting on site
A: Mohamed Ahmed Oudumchief of district Tadjourah (depuyrefect)
- will provide support to the actions of REI and facilitate the contact with local people
Q: Idris Ismaik ME
- itis 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
- includechapter on summary and history of development
- impact of the project on GHG emission reduction
AYGSNI OGA2Y 6A0GK (GKS RAAGNARAOGQA FRYAYAAGN
A: GGREI
- the drilling targets and likely location of the underground reservoir is described in the
document
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- the wdls 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 setup a public relation office where everybody can get informed
- the projectwill 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 acess roads will be asphalt
C(comment): Ghedah Mohamedsecretary general Ministry of Environment
- there is no conflict with the district administration
- itis necessary a national coordination
Q: Idris Ismait ME
- onthe 750 km2 concession area how much beélloccupied by the development
- treatment of the cooling water
- putin the report a summary table referring to noise, particles, etc.
A: GGREI
- 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: GHREI
- cooling water will be provided from shallow wells, south of Lava Lake
- the pipeline will be set at the sidaf the road
A: GGREI
- shallow water supply well is foreseen at the drillsite, this may avoid piping
Q: Local counsellarjournalist
- does not believe in the success of the geothermal development
A: GGREI
- confident in developing the resouregthis is proed by the investment in flow
- important to build mutual trust between the people by helping to the education of
the population
A: Abdouc EDD
- there is a strong belief in the success of the developngetite main obstacle is the
cost
- fundraising is a problerfor 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: JaIIudln Mohamed Director of CERD
- geothermal has reached a new phase of developmemew 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: lusufg Water supply and water acting deputy director
- is the prdolem related to the exploitation of highly saline geothermal fluids solved?
A: GGREI
- 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 conditis in Iceland with saline water, there is no
practical reason why in Djibouti this would not work
- itis 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 definitelypossible to deal with salinity and scaling
Q: Abdou Khadel OuduqiME
- what is the target production capacity?
- how will be the interconnection with future projects like eolian, Ethiopia achieved?
A: GHREI
- start with 50 MW and increase to 1&60 MW if theresource is proven

Consultation with the local representatives of Assal area led by the President of the Regional
Council of Artah district Mr. Abdekihader Guelleh Migul and by Mr. Mohamed Ahmed
Oudumc chief of district Tadjourah (depuyrefect)
presentation in Afar translation of the project
0 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
0 possibilites 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 wayweare 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 14: The Assal Are a.
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Figure 15: Map of the Fiale Area
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