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ABSTRACT 

Ground water contain natural radioactivity associated with uranium and thorium that present naturally 

in rocks and soils. Humans may be exposed to the emission of energetic alpha particle from supported 

radon decaying process in this water when it is inhaled or ingested. Assessment of supported radon in 

ground water was carried out using fourteen ground water samples from Cameron Highlands. The 

measurement was accomplished by degassing the water samples using pump and then allowing the gas 

to flow into specially constructed 0.0191 m3 metal chamber. The activity concentration of supported 

radon in water sample was measured using continuous radon monitor inside the radon chamber. 

Measurement was carried out at one hour interval for twenty four hours. The hourly supported radon 

concentration was found to stabilize after about 8 hours.  The stabilized concentration was used to 

determine supported radon activity concentration in the water samples. Results of the study show that 

depending on the sampling location, the activity concentrations of supported radon are in the range 

from 0.09  0.48 Bq/L which is lower than the activity concentration of radon in drinking water as 

proposed by USEPA (11 Bq/L).  

ABSTRAK 

Air tanih mengandungi radioaktiviti tabii termasuk uranium dan torium yang hadir secara tabii dalam 

batuan dan tanih. Manusia mungkin terdedah kepada pancaran zarah alfa bertenaga tinggi dari proses 

dalam air tanih dijalankan menggunakan empat belas sampel air tanih dari Cameron Highlands. 

Pengukuran telah dilakukan dengan menyalurkan udara kepada sampel air menggunakan pam dan 

membenarkan gas memasuki kebuk logam bersaiz 0.0191 m3 yang telah diubahsuai. Kepekatan aktiviti 

radon. Pengukuran telah dij

enunjukkan bahawa 

 0.48 

Bq/L di mana lebih rendah daripada kepekatan aktiviti radon dalam air minuman yang dianjurkan oleh 

USEPA (11 Bq/L). 
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EXPERIMENTAL 

μ

 

 

Calculation 

At equilibrium concentration condition, the CRM will show the delayed radon concentration in the 

radon chamber, Co pCi/L (converted to Bq/m3 by a multiplying factor of 37). If the volume of the 

radon chamber and water samples used were Vo and Vw respectively, the supported radon concentration 

in water is calculated by using Equation 1.   
 

          

   

 

The value of Co for the respective sample was obtained by plotting a graph of hourly supported radon 

concentration recorded by the CRM against elapsed time. The points of the graph were fitted by 

suitable function (polynomial), and the maximum of the fitted graph was taken as Co. 
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RESULTS AND DISCUSSION  
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Table 2: Surface Dose reading   
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Note: NA  Not available 
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Sample Code Type of Sample Supported Radon  

(UF sample) 

(Bq/L) 

Supported Radon  

(F sample) (Bq/L) 

KTIa Surface 0.25 ± 0.06 0.20 ± 0.05 

KTIb Below surface 0.48 ± 0.12 0.33 ± 0.08 

KTAa Surface 0.33 ± 0.08 0.09 ± 0.02 

KTAb Below Surface 0.46 ± 0.11 0.26 ± 0.07 

KTT Domestic water 0.40 ± 0.10 0.26 ± 0.07 

MKR Domestic water 0.23 ± 0.06 0.20 ± 0.05 

TKP Domestic water 0.34 ± 0.08 0.21 ± 0.05 

KTS Domestic water   

TRA Domestic water 0.21 ± 0.06  

Note: UF for unfiltered  

          F    for filtered 
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Place Type of 

water 

Supported 

Radon 

activity 

concentration 

(Bq/L) 

Method Reference 

Kelantan River water 0.88 - 44.43 Liquid scintillation counting 

technique 

Zaini Hamzah et al. 

(2010) 

Perak Lake water 0.29  1.27 Gamma Spectrometry 

Technique 

Zaini Hamzah et al. 

(2011) 

Pahang River water 0.32  1.27 Gamma Spectrometry 

Technique 

Zaini Hamzah et al. 

(2011) 

Pahang Ground 

water 

0.09  0.48 Radon continuous monitor  Present study 

 

 

 

Table 6: Pearson correlation coefficient, between supported radon activity concentration in ground 

water samples and water quality parameter 

 Supported 

Radon (UF) 

Supported 

Radon (F) 

Temp TDS Sal DO pH Turbidity TSS 

Supported 

Radon (UF) 

1         

Supported 

Radon (F) 

0.65 1        

Temp 0.01 -0.07 1       

TDS 0.26 0.11 0.68 1      

Sal 0.08 -0.01 0.52 0.83 1     

DO -0.26 -0.71 -0.08 -0.23 0.19 1    

pH 0.59 0.58 -0.43 -0.16 0.13 0.13 1   

Turbidity -0.10 -0.19 -0.63 -0.09 0.05 0.25 0.19 1  

TSS 0.73 0.54 0.48 -0.01 0.16 0.65 -

0.59 

0.25 1 
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