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ABSTRACT
Radioactivity measurements were carried out around Maumba and Nguluku villages, two of the proposed 

sites for titanium mining in the coastal area of Kenya. Samples of surface soils were analyzed using a HPGe 

gamma spectrometer. The average activity concentrations for 226Ra, 232Th and 40K are 20.9 ±7.6, 27.6 ± 

9.1 and 69.5 ± 16.5 Bqkg–1<, respectively. The absorbed dose rates in air, calculated on the basis of the 

measured activity concentrations, range from 9.8 to 50.0 nGyh-1, with an average of 29.2 nGyh-1. These 
values are below the global population-weighted mean, and they should be considered when planning 

appropriate monitoring and surveillance programmes during the mining operation, as well as the 

reclamation and restoration programmes after mining. 

KEYWORDS
Radioactivity Measurements, Titanium Mining, Absorbed Dose Rates, Natural Background Radiation 

Cite this paper
M. Osoro, I. Rathore, M. Mangala and A. Mustapha, "Radioactivity in Surface Soils Around the Proposed Sites 

for Titanium Mining Project in Kenya," Journal of Environmental Protection, Vol. 2 No. 4, 2011, pp. 460-464. 

doi: 10.4236/jep.2011.24053.  

References

OPEN   ACCESS  

[1] IAEA (International Atomic Energy Agency), “Extent of Environmental Contamination by Naturally 

Occurring Radioactive Material (NORM) and Technological Options for Mitigation,” Technical report 

series, No. 419, IAEA, Vienna, 2003. 

[2] J. Van der Steen and A. W. Van Weers, “Radiation Protection,” NORM Industries 11th International 

Congress of the International Radiation Protection Association IRPA11, Madrid, 23-28 May 2004. 

[3] TRI (Tiomin Resources Inc.), Technical report on Kwale, 2004. Available at 

http://www.tiomin.com/s/NewsReleases.asp 

[4] Austromineral, “Geological Survey of Mineral and Base Metal Prospecting in the Coastal Belt, South 

of Mombasa (Kwale District),” In A. Horkel Ed., Kenya – Austria mineral exploration project: Report 

III, Vienna, 1978. 

[5] D, Ong’olo, “International Investment and Environmental Issues: The Case of Kenya’s Kwale 

Mineral Sands Project,” Investment For Development (IFD) Project Launch meeting, Jaipur, 13-14 

December 2001. 

[6] IAEA (International Atomic Energy Agency), “Soil sampling for environmental contaminants,” IAEA-

TECDOC- 1415, IAEA, Vienna, 2004. 

[7] A. O. Mustapha, J. P. Patel, and I. V. S. Rathore, “Assessment of Human Exposures to Natural 

Sources of Radiation in Kenya,” Radiation Protection Dosimetry, Vol 82, No. 4, 1999, pp. 285-292. 

[8] N. O. Hashim, I. V. S. Rathore, A. M. Kinyua and A. O. Mustapha, “Natural and Artificial Radioactivity 

Levels in Sediments Along the Kenyan Coast,” Radiation Physics and Chemistry, Vol. 71, No. 3-4, 

● Open Special Issues

● Published Special Issues

● Special Issues Guideline

JEP Subscription

Most popular papers in JEP

About JEP News

Frequently Asked Questions

Recommend to Peers

Recommend to Library

Contact Us

Downloads: 301,497 

Visits: 673,121 

Sponsors, Associates, and 
Links >>

● The International Conference on 

Pollution and Treatment 

Technology (PTT 2013)



2004, pp. 805-806. doi:10.1016/j.radphyschem.2004.04.101 


