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رب اشرح لي صــــــدري ويســـــر لــــــي أمــــــري  

واحـــلل عـــقدة مـــن لســـــانــــي يفقهــــوا قــولي  
صدق هللا العظیم 

  
  

  

Radon Levels and its Hazard on Human due 
to Ingestion of Tap Water in Egypt

Prof. Dr. Abd El Baset Abbady

Prof. of Radiation and Nuclear Physics

Faculty of Sci. Phys. Dept.

South Valley University

by

Khaled Ali Mohammed Ali

Prof. Dr. Shaban Harb

Prof. of Radiation Physics

Faculty of Sci. Phys. Dept.

South Valley University

Dr. Khaled Salah El Din Ebrahim   

       Assist. Prof. of Radiation Physics

Faculty of Sci. Phys. Dept.

South Valley University

  
  

� Finally, the obtained data makes it possible to study

the correlations between the geochemical parameters

such TDS, and conductivity, with the natural

radionuclides activity concentrations in water.

� The third concern is to study the effect of the

chemical treatment process on the activity

concentrations of222Rn in drinking tap water

  

� The first concern is to investigate the activity

concentrations of222Rn in drinking tap water in

Egypt using Alpha GUARD.

� The second concern is to estimate the radiation hazard 

health, by calculate the annual effective doses for 

human, by intake of 222Rn, and compare between the 

obtained results and the other published data. 
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� GENERAL INTRODUCTION

� EXPREMINTAL WORK

� RESULTS & DISCUSSION

� SUMMARY & CONCLUSION

  
 

  

Radionuclides are naturally present throughout all environments,

in varying amounts in air, water, plants, soil, rocks and etc. These

radionuclides may enter the human body from eating, drinking,

external exposure or by inhaling. Then they penetrate into tissue

and its cells, which causes ionization effects to its basic matter

"cytoplasm".

    
  

  

222Rn is a colorless, odorless, tasteless, radioactive noble gas, 

which arises from the radioactive decay of 226Ra. It is present in 

almost all rock, soil, and water, and typically moves up through 

the ground to the air above and into buildings through cracks 

and other holes in the underlying foundation. 222Rn is one of the 

most significant of the avoidable hazards in the environment, 

typically accounting for more than 50% of the dose to an 

average population. 
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Materials and Method

� Ionization Chamber "Alpha GUARD PQ2000PRO“

� Jenway Model 4520 Laboratory Conductivity/TDS Meter

� Water Bath

� Water Distillation Device

  

� 97 Drinking Tap water samples, these samples are

classified as following:

� 20 samples for measuring 222Rn activity concentrations

in drinking tap water samples before and after the chemical

treatment process.

� 77 samples from different sites

Study Samples 

  
  

Advantages of Alpha GUARD 

� Determination of: 

� 222Rn

� 222Rn error

� Temperature

� Relative Humidity

� Atmospheric Pressure 

� Portable 

� Battery- or net-operated 

� High Storage Capacity 

  

Alpha GUARD

Fig . 2 Alpha GUARD

  
  

Fig. 3 Measuring Set-up in Water 

Using Alpha GUARD in Water 

  

� insensitive to both, high humidity and vibrations  

� Range of Detection  “2 – 2 000 000 Bq/m³”

� High Detection Efficiency

�Fast Response and Permanent

� maintenance-free operation with long-term stable calibration 
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Determination of Radon Activity Concentrations 
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Where Cwater=
222Rn (Bq/l) in water sample, Cair=the indicated 222Rn

(Bq/m³) by Alpha GUARD, C0=222Rn (Bq/m³) in the measuring set-up before

sampling (zero level), V
system

=interior volume (ml) of the measurement set-

up, Vsample=volume (ml) of the water sample, K=Radon distribution

coefficient.

    
  

Tab. 1 222Rn activity concentrations in tap water in Bq/l

Number of Samples 97

Minimum Activity 0.006±0.0005

Maximum Activity 0.117±0.002

Arithmetic Mean 0.049±0.003

Geometric Mean 0.042

Harmonic Mean 0.032

Median 0.052

Standard Deviation 0.023

    
  

222Rn activity concentrations in tap water before and after the 

chemical treatment process
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Fig.  5 222Rn Activity Concentrations in Tap Water before and after the Chemical Treatment Process

  

This low levels and between the obtained results is due to that,

the Nile river is considered the main source of drinking tap

water in Qena, and all this part samples come from the Nile

river, after passing many analyzing processes, this give a chance

to 222Rn to escape from water surface, addition to, the open

water contains very little dissolved radium, so we rarely find

radon in significant concentrations in surface waters, dueto its

rapid dispersal into the atmosphere.
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Correlations between 222Rn Activity Concentrations and

the Geochemical Parameters in Drinking Tap Water

TDS Conductivity

The impacts of geochemical parameters of water such as

conductivity and TDS on the222Rn activity concentrations

were studied, and no correlations were observed.

  

Comparison of results with similar in other countries

References

222Rn  activity concentration
Countries

T
y

p
e

MeanMaximumMinimum

Present work0.077±0.0020.118±0.00270.0061±0.0005Egypt

T
a

p
 W

a
te

r

Abbady 1995-2.330.07Egypt

Asaad 20084.693±2.2139.612.01Iraq

Cevik 200610.8218.46±1.195.31±0.58Turkey

Navjeet 201345.5123.28.7 (pCi/L)India

Karahan 2000-0.0410.019Turkey

Otwoma 1998-4.70.8Kenya

Table 2 222Rn activity concentration in Bq/ l of water samples in the present 

investigation in comparison with other countries

  

  

Annual Effective Doses due to Ingestion of water

InfantsChildrenAdults

Water Type

MeanMinMaxMeanMinMaxMeanMinMax

135.539432.53182.250.4578131.437.1403.85Ground Water 

0.610.2361.2350.400.1570.8230.290.1120.588Tap  Water

0.8120.1482.490.5410.0981.660. 3860.0711.186Mineral Water

Tab. 3 Comparison between the annual effective doses (µSv/y) for different age groups due 

to ingression of natural radionuclide's in the different kinds of water

  

Annual Effective Doses

Based on measured radionuclide activity concentrations in water and 

habitual consumption, the human health risk from irradiation due to direct 

ingestion can be assessed. A method to assess the annual radiological dose for 

a person drinking water that contains a certain level of radioactivity was 

applied according the equation:

Eff = K×G×C      

Where:

Eff is the annual effective dose (Sv/y), C is the radionuclide activity 

concentration in water (Bq/l), G is the volume of water ingested annually per 

liter "consumption rates“, K is the effective dose equivalent conversion factor 

(Sv/Bq).  

  
  

Applying measured222Rn concentrations in drinking tap water and

habitual consumption, the human health risk from irradiation due to

direct ingestion was assessed. The obtained values of the annual

effective doses due to ingestion222Rn in the drinking tap water were

found in low levels. According to the recommended referencelevel for

the annual effective dose, published by WHO and IAEA from one year

consumption of drinking water, the obtained doses are lowerthan those

recommended reference level, and consequently, the investigated water

are acceptable as drinking water for life-long human consumption.
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بسم ا� الرحمن الرحیم

 

الهم ادخلني مدخل صدق وأخرجني 

مخرج صدق واجعل لي من لدنك 

سلطانا نصيرا 
صدق ا� العظیم  

    

 


