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Geothermal Village at the Lake Abhé geothermal site LEAP-RE

« The Geothermal Village project in the LEAP-RE program
* The lake Abhé geothermal site

« Geological context and new datasets:

Structural data

Petrophysical data

Thermal mapping

Geochemical data

Magnetotelluric data

Electrical resistivity and induced polarized tomography
Targets
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Geothermal Village project

Lang-Term Joint EU-AU Research
and Innovation Partne ray

Consortium:

Composed of 7 EU & 5 AU
organizations

UNIVERSITE l
DE LORRAINE |

Université de Bretagne Occidentale
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The objective is to introduce geothermal-based
stand-alone electric and thermal energy systems to
off-grid African communities

* Providing template case-studies on adapting GV
concept to different socio-eco contexts

* Proposing implementation strategies

« Demonstrating feasibility to public and private
investment organizations
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Geothermal Village project LEAD-RE

Lang-Term Joint EU- car
and Innovation Partnership on Renewable Energy

- 4 targeted sites with different characteristics (geology, socio-eco.)
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o e » Feasibility studies, Implementation strategies

(From Chorowicz, 2005)




Geothermal Village

Sites selected : (1) Era Boru, Afar Regional State,
Ethio

| |

eog?ap%c Coordinates 12°40’N — 40°20’ E; Altitude : 700m

Surface thermal manifestations are numerous (steam vents) and well known by
the Afar pastors, as they are engineered to condensate the steam and produce
water that is used for both livestock’s and human consumption

- digging holes in the fumarole site,

- use the clay (red kaolin-iron hydroxides mixtures) produced by the
hydrothermal decomposition of the volcanic rock to create an impermeable
basin for condensate water collection,

- close the system with a chimney made of blocks of lava covered by branches
(acacias trees) that will allow to condensate the steam (as in condensation
towers of thermal plants).

- Example of such devices, are quite common all over Afar particularly at Era
Boru where 150 families live from this resource

The project — delayed due to Tigray war - will allow to identify shallow
drilling targets and answer the needs of the communities on site (energy
and water production)




Geothermal Village

Sites selected : (3) Bugarama,

Coordinates: 2°42’ S : 25°01 E Altitude: 956m

Access (distance & time): 288km from Kigali, 6 hours drive

Bugarama, is rather rich in thermal manifestations. At least 3
sites are gifted with hot springs, with characteristics not suitable
for electricity production. One of them will be selected in the
frame of GV project in February 2022;

Given the local economy based on agriculture, Direct Uses (DU)
applications will be studied in the area (crop drying and fish
farming in particular),

Further exploration works to be engaged with EDCL late
2022, implying both earth science and social science teams,
followed by technology assesments.
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Geothermal Village

Sites selected : (4) Homa Hills, E. Lake
Victoria, Kenya

Geographic Coordinates: 0°20'20 N ; 34°31'E ; Altitude : 1131-1180 m
Previous investigations confirmed:
e Low to intermediate temperature geothermal system in the prospect.
e Heat source associated with magmatic intrusive,

e Estimated reservoir geothermometry from 160°C to 235°C.

e A resource to be utilized both for electricity generation (using ORC) and
direct uses (fish drying, thermalism).

Field works (geoscience and social sciences) to be engaged march 2022

= structural geology, geochemistry geophysics to establish a 3D picture of
the hydrothermal system plumbing at 1 Km3 scale.

= Anthropological study & analysis of the local socio-economic demand
(present and future) being quantified.




Geothermal Village

Sites selected : (2) Djibouti, Lac Abhé

Geosciences : Georgaphic Coordinates: 11°09'16 N; 41°53'00 E  Altitude : 245-313 m

Successful geosciences field work in the Lac Abhé area (Oct. — Nov. 2021)

- Gelogy

- Geochemistry

- Geophysics

- Characterization of the potential drilling site and of the geothermal reservoir
- Starting of data processing with all the involved partners

Social sciences : Preliminary survey

- 70 families near the site;

- aschool just built and started operating
- More families will join the village that
the geothermal resource will power,

- also providing water

The detailed social study will be engaged
in the coming months




Geothermal Village

5. Time frame & work packages

WP-6 Project management

WP-5 Research mobility and capacity
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Geothermal Village at the Lake Abhé geothermal site : %
Geological context and study area LEAP-RE

Lang-Term Joint EU-AU Research
and Innovati ion Partnership n Renews
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Geothermal Village at the Lake Abhé geothermal site : %
Structural Data LEAP-RE

Long-Term Joint EU-AU Researc!
and Innovation Partnership on Renewable Energy

1/60k lineament mapping

Xp Village
~— Road
S The main structural direction
ey is N1T00-N110
(described with satellite images and on
1/10k lineament mapping the f|e|d)

A few structures in N-S
: direction is also described that
N .
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Geothermal Village at the Lake Abhe geothermal site :

Petrophysics

Data

Lang-Term Joint EU-AU Research
and Innovation Partnership on Renewable Energy
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massive grenish basalt flow varying
from 1 mto 7 m. somtimes the basalt is
affected by vertecal fractures

Tabular layers of cinerite level of up to
5 m thick that can be isolated or
interbedded with massive basalte and
the red level.

- yellowish altered and fractured basalt.

flow.

| red level. caratterized by small basalt
- organ

Sheet flows with burgundy vesi-
cular basalt varying from 2 mto
10 m thick. Breccia zones occur
at the top and base of the flows.
Flow structures marked

by vesicles elongation.

= T yellowish altered vesicular basalt. vesi-
cules are filles with white materiel (zéo-
i | lites??)

More than 100 samples !

Petrophysical characterization in
thermal conductivity, density,
porosity, P- and S-wave velocity

Strong effect on rock reservoir
properties (i.e. poro-perm) from
alteration (weathering and
hydrothermal)

Permeable layers are formed by
altered layers and basalts with
vesicular facies




Geothermal Village at the Lake Abhé geothermal site :
Thermal mapping

Thermal mapping of the area with drone
- Identification of hot spots

- Modeling of the area surface temperature

Thermal Map of the Great western chimney
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Geothermal Village at the Lake Abhe geothermal site :
Geochemistry data LEAP-RE
Noble gas analysis : a large mantle contribution with a mixed air (surface) contribution
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Geothermal Village at the Lake Abhé geothermal site : %

Magnetotelluric survey LEAP-RE
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hermal Village at the Lake Abhé geothermal site :

Electrical resistivity and induced polarization tomography LEAP-RE

Basalt basement

Elevation lteration 5 RMS error = 6.9
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Sedimentary infill
Potential faults

C:\Users\lolol\Desktop TAFFPY # 1\DATATO~1\lidjg42 sdk
Model resistivity with topography I

on lteration 4 RMS error =54

-> Description of the
EUNNPARGh R ) " [ geothermal field features

----ﬁ:l----:l----
0.00 2.00 I 4.00 6.00 _ 800 10.0 120 140
Model IP with topography

475 595

Induced polarization indicates clay and
metalic mineral deposits location

I N N . N T O O . O ] O O . -
nnn nn 2nn ann _oAnn Enn RA N 7nn

Model IP with topography
lteration 5 RMS error = 6.9

Location of active hydrothermal chimneys

ignature of a vent by normlze hargeability

=

N B N B N T [ [ . O ] O O N . .
0.00 10.0 200 300 40,0 50.0 60.0 70.0

Chargeability in msec
Unit Electrode Spacing = 5.00 m.

cing
e ration in model section display = 0.77

9

orizontal scale is 8.04 pixels per unit spacin
i

agge
ctrode is located at 0.0 m.
ctrode is loc:

ated at 610.0 m_




Geothermal Village at the Lake Abhé geothermal site : %
Targets LEAP-RE

and Innovation Partnership on Renewable Energy

Several potential drilling targets recognized from multi-method datasets
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Thank you

Jacques Varet
Géo2D
j.varet@geo2d.com

www.geo2d.com
+33 6 18 072227
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