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Location 

• Mazar-I-Sharif city is in the Balkh province in northern Afghanistan 



Background

• Main land use is agriculture 
• All previous geologic and hydrogeology work has been lost in the 

prolonged wars
• First look into the chemistry of the water 
• Mazar-i-sharif is situated in the Northern Afghanistan Basin (NAB)
• Two main water sources, shallow aquifer and the Nahri-Shahi 

stream



Regional Geology

• Mazar-i-sharif is situated in the Northern Afghanistan Basin (NAB)



Problems

• Water deficiency
• No prior work done in the area on water chemistry 
• 27% of the measured values meet the WHO classification while the 

rest exceed their limits



Previous Work

• Na+ primarily comes from cation 
exchange within minerals

• Mg2+ comes from ion exchange in 
minerals

• Ca2+ comes from calcium rich rock, 
Calcite, Dolomite, and Gypsum 

• CO32− and  HCO3− come from weathering 
of carbonates and dissolution of carbonic 
acid

• High values of  SO42− in groundwater 
indicated that  SO42− derived from 
chemical fertilizers



Focus for PHREEQC

• Attempt to limit two or more of the super saturated solvents to 
meet the WHO guidelines for a healthy drinking water.

• Which two solvents to remove
• Na+ and Cl-
• Removing one of the constituents at a time
• Using the Solution Master Species database



1st Simulation



2nd Simulation



Discussion  

• To make the Na+ and Cl- at or below values set by the WHO the 
amount of Na+ and Cl- needed is extreme and further complicates 
the water quality. 

• How to lower concentrations?
• What inputs meet this requirements?
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Questions?


