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5.4.3  Relationship between Distance from Tailing Dam and Water Quality 
 
The relationship between distance from tailing dam along Wadi Suq and water quality is presented in 
Table 5.7 (1)~(4) and Figure 5.8 (1)~(4). 

 
The quality of shallow groundwater indicated uniform attenuation (dispersion) of Hg, Cd, Cr, As, Ni, 
Mn, Pb, Cu, Fe and Zn with the distance downstream from the tailing dam.  The maximum 
concentrations of these metals were all observed at the tailing dam and decreased with distance 
downstream until background concentrations were reached at borehole DH-5.  Sulfate (SO4) and 
chloride (Cl) also indicated uniform attenuation with distance downstream from the tailing dam.  
However, a secondary peak of relatively high sulfate concentration was observed at borehole DH-7.  
Chloride concentrations also exhibit a secondary peak at borehole DH-6.   
 
Deep groundwater shows the same tendency as shallow groundwater for uniform attenuation of Hg, As, 
Ni, and Zn with distance downstream from the tailing dam. Concentrations of these four metals in deep 
groundwater have their maximum values at the tailings dam that decrease uniformly until reaching 
background levels at borehole DH-5.  However, Cd, Cr, Pb, and Cu concentrations all exhibit secondary 
peaks at borehole DH-5, and Fe and Mn exhibit secondary peaks at borehole DH-6.   
 
Sulfate and chloride concentrations in deep groundwater also exhibit attenuation with distance 
downstream from the tailing dam.  However, as with the shallow groundwater, deep groundwater sulfate 
levels exhibit a secondary peak at borehole DH-7.  Chloride exhibits a secondary peak at borehole DH-5, 
instead of at DH-6.  The mechanism responsible for the secondary peaks in metal, sulfate, and chloride 
concentrations observed far downstream from the tailings dam cannot be explained by natural 
attenuation or dispersion theories.  One plausible explanation is that a weakly mineralized zone exists in 
the vicinity of DH-5 through DH-7 in the basement rock that acts as a secondary source of 
contamination.  For example, the high concentration peak of SO4 at DH-7 might indicate the presence of 
a natural deposit of sulfate minerals, such as gypsum that is acting as a new source of contamination.  
 
The high secondary peak in chloride concentrations detected at DH-5 suggests possible saltwater 
leakage from the seawater pipeline formerly used as the water supply for the smelter.  It is possible 
leakage occurred near DH-5 but was not observed at the surface, as was the case when leakage occurred 
near pumping station No. 2 (PS-2).  
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