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Introduction 

• Since the earth’s beginning, every component of the environment 

has been exposed to a natural level of radioactivity. This natural 

background forms a baseline against which the levels and 

impacts of other sources of radioactivity in the environment are 

evaluated. 

•The growing use of the nuclear power plants, radionuclides, 

radiation devices in industry, medicine, research, technology and 

transportation of great amounts of radioactive materials have 

resulted in increasing radioactivity levels in the environment. For 

this reason, the study of the radiation background is necessary to 

establish baseline data for radioactivity background to assess the 

effects on man and environment.   

  



• The present study aims at the following main objectives:- 

1. Establish a radiological baseline radioactivity map for the 

North western coast of Egypt environment by measuring the 

activity concentrations of the natural radionuclide in the 

environment (water, shore sediment, soil and plant). 

2. Study the environmental behavior of the radionuclide in the 

aquatic ecosystem for its great importance in prediction the 

radiological impacts on man and his environment.  

3. Estimation of radiation doses including the total absorbed 

dose rate (D), and the external hazard index (Hex) and 

compared it with the recommended limits from UNSCEAR 

data. 



 

Experimental Techniques and sampling  
 • Geographical location and general description of the 
study area: 

-    The selected study area extends is locate in the costal 

zone of the northwestern desert between west of 

Alexandria and east of Mersa Matruh (from El-Alamin 

city to Ras El-Hekma city). The study area lies in a 

great wadi of flat land parley cultivated composed from 

beige to brown very fine sand to silt of loamy deposits.  





 

Experimental Techniques and sampling  
   -  Sample collection and preparation 

   The total number of the collected samples were 84 samples, 

divided into: 

• 23 soil samples were collected to cover the north western coast of 

Egypt.      

• 23 shore sediment samples were collected to cover all the shores 

of- North western coast of Egypt 

• 23 water samples from the same sites of the collected   shore 

sediment samples 

• 15 plant samples were collected along the selected area 



 

Experimental Techniques and sampling  
 

1. Shore sediment sampling: 

• Twenty Three Shore sediment samples were collected using 

the template method .An area of about 2525 cm2 up to a 

depth of 5 cm was cut out using the stainless steel template for  

• Where four wet samples were taken from the corners of the 

sites and the fifth was from the centre The collected shore 

sediment samples were placed in plastic packets and 

transported to the laboratory. 



Experimental Techniques and sampling  
 

    

2- Soil sampling   

• Twenty three soil samples were collected from the sites 

indicated on the map using the template method as well as shore 

sediment. 

  3- Surface shore water sampling 

• Twenty Three Samples of 5 liter of surface water were collected 

at the same sediment collection sites using water sampler. The 

samples were collected in polyethylene containers. Electrical 

conductivity, pH and are measured in the field after sampling. . 

One liter water sample was transferred to a marinelli-type 

beaker for gamma-ray measurement.   



 

Experimental Techniques and sampling  
 

   4- Plant samples collection and preparation 

• 15 plant samples were collected along the selected 

area and placed in plastic packets and transported to 

the laboratory, then dried in an oven for 48 hours at 

tempreature85oc, minced, weighted befor and after 

drying then kept in 100mL marinilli for 4weeks for 

gamma-ray analysis. 



Distribution of sediment, soil and shore water samples in north western coast  of Egypt 



 
Experimental Techniques and sampling 

• Instrument and instrumentation set up 

 Measurements of radioactivity concentrations of the 

collected samples (sediment, soil, plants and water) 

were carried out using gamma ray spectrometry. The 

prepared samples were analyzed for radioactivity 

concentration using the following technique: 



Gamma Spectrometry  

Block diagram of gamma spectrometer  





Experimental Techniques and sampling 

. Sediment  and soil samples mechanical analysis: 

   - Mechanical analysis is used to differentiate the inorganic mineral 

portion of sediment into classified grades according to particle size 

and to determine their relative portions by weight. 

   - The sediment particles are classified according to their size 
into: 

• Coarse sand with a diameter ranging from 200 to 2000 microns,  

• Fine sand with a diameter ranging from 20 to 200 microns, 

• Silt with a diameter ranging from 2 to 20 microns, 

• Clay with a diameter less than 2 microns,  

    



 
Results and Discussions 

 •Natural radioactivity in soil samples 
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Soil samples Textures  





Natural radioactivity in sediment  samples 
 















Result of vegetation (plants) samples  











Results of water samples  



conclusion  

-    It was found that radioactivity distribution in the collected samples 

were depend on  

• The rock type from which the sediment and soil  are formed,  

• Atmospheric deposition (dry and wet),  

• Water flux and circulation,  

• Physical and chemical properties of water, soil and sediment. 

• Chemical and environmental behavior of heavy metals and 

radionuclides. 

• Sediment texture and organic matter content.  

 



conclusion  

• All the obtained data show that the radioactivity levels in the 

selected area  are within the naturally occurring levels and in 

some cases lower than the international levels ( UNSCEAR data ) 

and serve as a reference or baseline radiological map for the 

radioactivity levels in the north western coast of Egypt 

environment in case of any accidental radio contaminant release 

or emergency actions. 

 

 




