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Abstract 
 
An investigation of three heavy metals concentration in water distribution network was carried out. A total of 33 samples were taken 
from 11 villages and the concentration of heavy metals was measured by ICP-MS. The related health risks via ingestion and dermal 
pathways were assessed for residents of Robat Karim County, Iran, using hazard quotient (HQ), hazard index (HI), and lifetime 
cancer risk (CR). Uncertainty analysis for the most susceptible groups (infants and children) were carried out using Monte Carlo 
Simulation technique. The findings revealed that heavy metals concentrations were below their respective national and international 
guideline values. The mean As, Cd and Cu concentrations ranged from 0.1-2.6, 1-5 and 0.1-192 μg/L, respectively. Copper showed 
appreciable variable levels in sampling locations but below the safe limit. The results of the HI values of tested heavy metals through 
combined pathways were below the safety level (HI < 1) for all groups. Simulation of cancer risk probability distribution for Cd 
through exposure to drinking water for adults, children and infants were in the range of 4.56 e-4 to 1.25 e-3, 1.15 e-3 to 3.8 e-3 and 
1.23 e-3 to 4.04 e-3, respectively. The cancer risks resulting from exposure to Cd were higher than those of arsenic. The carcinogenic 
risk for three studied groups were in the order of adults > children > infants. Overall, the calculated carcinogenic risk effect for Cd 
indicated that the ingestion of the drinking water would cause cancer risk due to lifetime consumption.  
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