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1. Introduction 

 
Several areas of the world show anomalies in the 

concentrations of Naturally Occurring Radioactive 
Materials (NORMs). The Mrima area in coastal 
Kenya has been extensively studied for its high 
concentration of NORMs [1]. The impact of 
constructing houses from materials derived from 
such an environment has however not been fully 
studied. RESRAD-BUILD is a computer code 
designed for analysing radiation exposures resulting 
from occupying buildings contaminated with 
radioactive materials. Modelling takes into 
consideration the number and type of contaminated 
rooms, type and of radionuclides, the receptors, 
nature of construction material, geometry of source, 
shielding between source and receptor, and room use. 
It also offers analysis of exposure pathways 
(ingestion, inhalation, radon, and external gamma 
exposure) and the layer thickness of walls [2]. Three 
NORMs are considered; K-40, U-238, and Th-232.  
 

2. Methodology 
 

In this study, assumptions are made on the nature 
of construction material in Mrima. The majority of 
people dwell in all-mud floor and wall houses, 
derived from the same area. The roof is grass/reed 
thatched. A typical room is rectangular with one door 
and one window. Subsistence farming is the main 
activity for the locals during the day.  
 
Table 1. Radionuclides, activity concentrations and half-
lives considered for RESRAD- BUILD [3] 

Nuclide Activity (mBq g 1) 
Half-life (  109 ) 

years 
K  40 600 1.251 

U  238 325 4.5 

Th  232 1815 14.05 

The activity concentration is relatively high for K  
40 and U  238. Th  232 has higher activity 
concentration. These figures are conservative for 
radiation protection purposes. The time fraction 
spent indoors was set to 0.5 for 365 days. Evaluation 
time intervals was set to 1, 2, 5, 10, 25, and 50 years. 
One room was considered with an area of 25 m2 and 
a height of 2 meters. Deposition velocity of 0.01 m/s 
was also considered. Other parameters are 
summarized in the table below [4].  
 
Table 2. Other relevant parameters set 

Parameter Value/Unit 
Receptors 1 person (adult) 

Breathing Rate 18 m3 d-1 
Height receptor 1.6 meters 

Thickness of walls 20 Centimetres 
Density of walls 1.5 g cm-3 

Porosity 0.1 

 
3. Results 

 
Simulations of annual effective dose and cancer risk 

were performed in this study. Fig. 1 shows the dose 
contribution per exposure pathway; Radon, inhalation, 
external exposure, deposition, immersion and 
ingestion for a recipient in the room were generated. A 
summary of dose contribution per radionuclide is 
shown in fig. 2.  

 



370  2019    

 
 

Fig. 1. Dose contribution by pathway. 

 

 
 

Fig. 2. Dose contribution by radionuclides. 

 
4. Conclusion 

 
The annual effective dose and cancer risk received 

by dwellers in Mrima was simulated using 
RESRAD-BUILD computer code. The results show 
that the dose rates through all pathways increased 
from 76 Sv/yr to a maximum of 13.4 mSv/yr in the 
first 25 years. According to Fig. 1, it was observed 
that Radon contributed the highest dose overall 
compared to other pathways. In addition, Fig. 2 
shows that Thorium-228 contributed the highest 
fraction to the annual dose. The calculated cancer 
risk associated with inhalation of Radon at 25 years 
is 5.82E-06. This is below the recommended 
UNSCEAR cancer risk factor of 5E-05 per mSv [5]. 
This study concludes that there is no risk of cancer to 
the residents of Mrima.  
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