Ethiopian Renaissance Dam
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Water projects in Ethiopia (Block and Strzepek, 2010)
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Challenges

l Rainfall spatial distribution
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Average of rainfall in Ethiopia 1985-2005. worasan 2006




Challenges

Rainfall temporal distribution Short season
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Challenges

Evaporation

Inflow: 10.3 bcm
Outflow: 3.7 bcm
Lost 6.4 bcm

Rainfall, mm

Mean rainfall (1992-2002) at Tana Lake (Wondie et al., 2007)



Challenges

4 | Topography
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Tertry rifting: activation of large boundary faults.



Platform

QOrogen

Basin

Large igneous province
Extended continental crust

World geologic provinces

Large Igneous Province (LIP)

Jointed, cavernous limestones that form the substrate of the dam
Ferriz and Bizuneh, 2009




Challenges

Erosion and Siltation

 Blue River & Atbara 525 top soil MCM/yr
100 m accumulated sediments in Tana Lake.

» 80% of cultivated lands suffers from soil degradation .
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Jebel El-Aulia

Irrigated Agricultural Schemes

lechanized Agricultural Schemes




Challenges

l 7 l Tectonics & Earthquakes

Buildings, Bridges, Dams and Water Supply Networks are at Risk.
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The active Lava Lakes of Erta Ale “Smoking Mountain”.

Active basaltic shield volcano.
http://en.wikipedia.org/wiki/Erta_Ale
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Structure Geology in the Horn of Africa.

After Fairhead 1988; Bosellini 1989; Guiraud and Maurin 1992; Binks and Fairhead, 1992;Worku and Astin 1992; Russo et al. 1994; Mege and Korme 2004; Hautot et al. 2006);

Challenges

l ndslides

Rock falls, Debris slides and avalanches,
debris flows and mudflows




Gibe Il

15 m section of its headrace 26-km tunnel collapsed after 10 days.
Jan 13, 2010

http://www.tunneltalk.com
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Omo volcanics (Oligocene - Miocene) Jima volcanics (Qligocene - Mi )
- Basait of Omo formation with trachyte layers [l Rhyolite and rhyolute - Breccia with rare [ lanimbrites
(and volcanic brecia, Tuff, Palasosoil) intercalations of Tuff Dykes
Trachyte of Omo formation - Trachyte and Trachy-Rhyolite Faults (confirmed, uncertain)

26 km tunnel, 6-m diameter

505 m drop, 428 MW (4 turbines @107 MW EACH)
€373 Million, January 14, 2010

http://www.tunneltalk.com




Inaugurated on November 14, 2009,

running two motre years (2007-2009),
unforeseen geological conditions,

US $ 100 over-budget ($360 million),

loss of the lives of 47 workers, three Chinese.

Challenges
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