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PREFACE 

 

For the radiological risk assessment in the environs of Moga and Barnala districts of 

Punjab. The study has been carried out in air, water and soil for radon/thoron, their 

progeny and uranium concentration by using various active and passive techniques. The 

data has been compiled and the results are presented here. The thesis has been divided 

into the following six chapters: 

 

CHAPTER 1: INTRODUCTION 

This chapter deals with the introduction and literature review regarding the history of 

radioactivity, radiations and its types and hazardous effects of ionizing radiations. Brief 

description of concepts like as radiation exposure, sources of radiations, dose, units and 

protection are included in this chapter. The standard values are set for dose limits for 

radiations by various governmental/non-governmental and national/international 

bodies such as WHO, ICRP, UNSCEAR, USEPA, IAEA and AERB are reported in 

this chapter. A detailed literature review dealing with natural radiations has been 

discussed and the geology of the studied area and finally the objectives of the present 

study are reported in this chapter. 

 

CHAPTER 2: MATERIALS, INSTRUMENTATION AND EXPERIMENTAL  

TECHNIQUES  

This chapter deals with the various materials, instruments and experimental techniques 

used in the present study to assess the radiological risk in the environs of the study area. 

Both short term (active) as well as long term (passive) techniques have been used in the 

present experimental measurements. 

 

CHAPTER 3: RADON/THORON AND THEIR PROGENY CONCENTRATION 

  IN THE DWELLINGS 

This chapter deals with the measurement of radon, thoron and their progeny 

concentration in the indoor environment of Barnala and Moga districts for the residents 

of Punjab, India. The study has been carried out throughout the year for seasonal 

variation using grid pattern for mapping of the whole area with time integrated passive 

technique using single entry pinhole dosimeters and deposition-based radon/thoron 

progeny sensors (DRPS/DTPS). The annual average radon/thoron and their progeny 
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concentration, annual effective dose and equilibrium factor in various types of 

dwellings has been calculated. 

 

CHAPTER 4: RADON/THORON EXHALATION RATES IN SOIL AND ITS  

CORRELATION WITH THEIR CONCENTRATION IN THE  

DWELLINGS  

This chapter deals with the measurement of radon/thoron exhalation rates in the soil 

samples collected from the studied area. A scintillation-based detector, Smart RnDuo 

has been employed for the measurement. And also, to find their correlation with indoor 

radon/thoron concentration levels. 

 

CHAPTER 5: RADON CONCENTRATION IN WATER AND DOSE ESTIMATION 

This chapter deals with the measurement of radon concentration in groundwater 

samples using Smart RnDuo. The water samples were collected from manually 

operated hand-pumps of privately owned or from hand-pumps established by Municipal 

Corporation in residential localities of studied area. The annual effective doses for 

ingestion and inhalation have been calculated. 

 

CHAPTER 6: URANIUM CONCENTRATION IN WATER AND BIOKINETIC  

MODELLING 

This chapter deals with the measurement of uranium concentration in water samples 

collected from different sources of water as underground and canal water. LED 

Fluorimeter has been used to measure the uranium concentration in water samples and 

also, mortality and morbidity risk have been calculated from the values of uranium 

concentration water to estimate the health risk to the residents of the studied area. 

 

 




