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- Nickel (Ni) concentrations range from 0.005 to 0.058 mg/L. 
- Zinc (Zn) concentrations range from 0.03 to 1.42 mg/L with the high concentrations being obtained 

from seepage out of the tailings dam. All other samples indicated lower value not exceeding 
0.1mg/L. 

- Sulfate (SO4) concentrations range from 42 to 1,483 mg/L with the higher concentrations being 
obtained from seepage out of the tailings dam, including its downstream area DH-7 and DH-12.  
All other samples indicated lower values not exceeding 500 mg/L. 

- Chloride (Cl) concentrations range from 45 to 34,578 mg/L with the higher concentration being 
obtained from seepage out of the tailings dam, including its downstream area DH-5 and DH-12 and 
the northwestern part of the tailings dam. The northwestern part of the tailing dam corresponds to 
the upstream reach of Wadi Bani Umar al Gharbi. High chloride concentrations in this area are 
caused by leakage out of the tailings dam. 

 
5.4.2  Relationship of Water Qualities between Shallow and Deep Groundwater 
 
Water samples of shallow and deep groundwater were taken from each drill hole except DH-1.  From 
wells deeper than 50m, water samples from the shallow and deep layers were obtained (Table 5.6). 
 
Heavy metal concentrations in shallow and deep groundwater were roughly the same in the cases of Hg, 
Cd, Cr, As, Ni, Mn, Zn, and SO4. Deep groundwater generally indicated higher concentrations of Pb, Cu, 
Fe and Cl.  The tendency for these metals to be higher in the deep groundwater was especially 
pronounced in the case of DH-5 and DH-12. 

 
Table 5.6  Sampling Points of Groundwater 

 
Drill hole No. Sampling depth (m) Drill hole No. Sampling depth (m) 

DH-1A -34.00 DH-8D DH-8D1 -18.00 
DH-1B -19.00  DH-8D2 -35.00 

DH-2S  -8.50  DH-8D3 -65.00 DH-2 
DH-2D -47.50 DH-9 DH-9S -10.00 
DH-3S  -5.00  DH-9D -45.00 DH-3 
DH-3D -26.50 DH-10 DH-10S  -9.00 

DH-4S  -8.00  DH-10D -36.00 
DH4D1  -8.00 DH-11S -11.00 DH-4D 
DH4D2 -45.00 

DH-11 
DH-11D -25.00 

DH-5S  -9.00 DH-12S  -6.80 DH-5 
DH-5D -36.00 DH-12D DH-12D1  -7.00 

DH-6S -13.00  DH-12D2 -46.00 
DH-6D1 -13.00 DH-13 DH-13S -10.50 DH-6D 
DH-6D2 -55.00  DH-13D -45.00 

DH-7S -11.50 DH-14 DH14S -10.50 
DH-7D1 -11.50  DH-14D -35.00 DH-7D 
DH-7D2 -55.00 

DH-8S -18.00 
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