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ABSTRACT

Rakkamon T., Chaimay B., Woradet S., Rattanapan C. Health Risk Assessment
for Exposure to Heavy Metals in Tap Water : Case study of Tamla Village Tap Water
System, Lankhoy Sub-District, Paprayoom District, Phatthalung  Province. J Pub. Health
Dev. 2010; 8(2) : 159-171.

The purpose of this study was to assess the health risk from exposure to
tap water contaminated with heavy metals in the village tap water system of
Tamla Village, Lankhoy Sub-District, Paprayoom district, Phatthalung
Province. Water samples were collected from the beginning, middle and end
of the pipeline. Water samples were also collected at different times, in the
rainy (November, 2008) and dry seasons (May, 2009). The samples were
then investigated for elements of the following nine heavy metals: iron,
manganese, copper, zinc, cadmium, chromium, lead, mercury and arsenic.

The results showed that the village tap water was contaminated with
some heavy metals, namely: iron, manganese, copper, and zinc.
However, cadmium, chromium, lead, mercury and arsenic were not found
in either season. It was also found that average iron concentrations in the
rainy season at the beginning and end of the pipeline were 0.736 mg/l and
0.700 mg/l, respectively, which exceeded the water quality standard by
about 8.33%. The results showed that the season was significantly
associated with tap water contamination by heavy metals (p-value = 0.003).
Finally, the overall of health risk value for tap water contaminated
with heavy metals was 8.17X10-3, which was acceptable and safe for
consumption.

Keywords Health risk assessment   Drinking water  Heavy metals
Village tap water  system
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 1     

         
1.  (Fe) Inductively coupled plasma-optical emission spectrometer
2.  (Mn) Inductively coupled plasma-optical emission spectrometer
3.  (Cu) Inductively coupled plasma-optical emission spectrometer
4.  (Zn) Inductively coupled plasma-optical emission spectrometer
5.  (Cd) Inductively coupled plasma-optical emission spectrometer
6.  (Cr) Inductively coupled plasma-optical emission spectrometer
7.  (Pb) Inductively coupled plasma-optical emission spectrometer
8.  (Hg) Cold vapor technique mercury analyzer
9.  (As) Silver Diethyldithiocarbamate method

2.

 
  
 Hazard Quotient (HQ) 

USEPA19   

 (Average Daily Dose, ADD)
 2 

 (Acceptable
Daily Intake, ADI) 

20  HQ  1 
 

 2 

                
1 C  ( / )*
2 IR 2 / / **
3 EF 365 / ***
4 ED 70 ***
5 BW 65 ***
6 AT 25,550 ***

                  ADD  =           C X IR X EF X ED      HQ  = ADD
     BW X AT ADI

*  
**     21

***  22
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 3      (HQ)   .  .

                            
                           ADD    HQ                         ADD               HQ

        3  (mg/L)       (mg/kgBW)                                 3  (mg/L)    (mg/kgBW)
 (Fe) 0.508 1.56X10-2 3.13X10-2 0.016 4.92X10-4 9.85X10-4

 (Cu) 0.004 1.23X10-4 1.23X10-4 0.002 6.20X10-5 6.20X10-5

 (Mn) 0.003 9.20X10-5 3.08X10-4 0.002 6.20X10-5 2.05X10-4

 (Zn) 0.033 1.02X10-3 3.38X10-4 0.002 6.20X10-5 2.10X10-5

 (HQ)   8.17 x 10-3

:  HQ < 1 
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Gabriclla and Renzo27, Abrahan et al. 28   Pinar et al.29

 4   

(p=0.003)  Majagi et al.30

 



168    Journal of Public Health and Development
   Vol. 8 No. 2                   May - August   2010

 
 

3    (Ingestion) 
(Inhalation)  (Dermal  absorp-
tion) 

 

31  

 HQ 

 4  
   

 HQ   1 
 

  
 

 Sofuoglu et al17  Pinar et al29 
 ADD    

 
 ADD 

 4     

                    

    1.                             2         Pb = 0.009-0.04 mgIL,        Jane et al.26

                               Cu = 0.003-6.23 mgIL,
       As = .003-0.11 mgIL,
       Mn = 0.001-0.0012 mgIL,

    2.        Cu,                           (2003)              Zn = 0.29 mgIL,          Peng et al.27

        Zn  AS               Cu = 10.8 μgIL,
       As = 0.91 μgIL,

    3.                          3   . .     Mn = < 0.007-48 μgIL,        Gabriclla and
                          (2000)- . . (2002)         Fe = 4-4, 934 μgIL,                   Renzo28

       Zn = 0.7-254 μgIL,
      Cu = < 0.012-5 μgIL,
      As = 2-14.4 μgIL,
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 4      ( )

                    

    4.                    . .     Fe = 201 μgIL,                 Abrahan et al. 29

           (2002), . ., . .          Cu = 4.4μgIL,
                     . . (2003)       Zn = 55 μgIL,

      Mn = 34.2 μgIL,
         Al = 14.8 μgIL,
      Ca = 0.27 μgIL,
         Mg = 0.219 μgIL,

    5.                                                      Mn = 0.02 μgIL,                 Pinar  et al. 29

                          Cr =   0.08 μgIL,
      Zn =  0.01 μgIL,
      Cu = 0.0069 μgIL,
         As = 0.000097 μgIL,
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