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ABSTRACT: The natural surface water and shallow groundwa~er quality in the 
Ethiopian Rift is influenced by excessive input of fluoride and some inorganic 
chemical constituents such as Li, Sr, Ph, Cu and Hg from the deep groundwater 
system. The surface water bodies are characterised by high fluoride, bicarbonate 
and chloride concentration far above the recommended consumption limit. The 
quality of surface water in the Ethiopian Rift is influenced by the complex 
geological activities, which increase the concentration of undesirable chemical 
constituents in surface waters by transfer from deep groundwater in the form of 
thermal springs, geysers and fumaroles. In fact, the concentration of some of the 
aforementioned chemical constituents highly exceeds the consumption limits 
giving rise to serious health problems to the local popUlation. 
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INTRODUCTION 

The intense volcanic and tectonic activity has raised the geothermal gradient in 
the Main Ethiopian Rift, which has facilitated continuous discharge of deep 
thermal water into fresh surface water bodies. Therefore, continuous reduction 
of potable water resource has created difficulties on the water management 
policies of the region. The growing needs for drinking water require the 
protection of fresh ~urf"Ge water quality. 

The Main Ethiopian Rift (MER), a sunken land feature mainly oriented in a NE
sw direction, is covered dominantly by recent peralkaline acidic volcanic rocks 
(lava flows, domes, pumice flows and ignimbrites) formed by central eruptions, 
and fissural basalts (Oi Paola, 1972; Mohr, 1983; Zanettin, 1993; PecceriUo et 




































