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Abstract

The present work attempts to measure backgroundidomy radiation in an
high altitude town of Imesi-lle, Osun State, Soutkestern, Nigeria. The
measurements were carried out in 20 locations witlthe town using portable
Digilert 50 Nuclear Radiation monitor. The absorbetbse rates obtained ranges
from 26.6 to 48.6nGyh with a mean value 37.19nGyh The estimated annual
effective dose is 0.46mSv. This value is less tlmmual dose unit of 1mSv
recommended by UNSCEAR for normal environment.

Keywords:lonizing radiation, Absorbed dose, EnvironmentgeEfive dose

1.0 Introduction

Our world is radioactive and has been since it evaated. Over 60 radionuclides (radioactive eles)erdn be found in
nature. Human beings are exposed to natural bagkgrmadioactive every day from the ground, buildingterials, air,
food, drinking water, the universe and even elesentheir own bodies [1].

It is well known that a large percentage of humaposure to ionizing radiation comes from naturagior the major
contributors being the naturally occurring radidaztelements of the uranium and thorium series aad-series
radioactive potassium [2].

Average annual exposure worldwide to natural raatisdources would generally to be in the range-90 InSv, with 2.4
mSv being the present estimate of the central vildheOf this amount, about one-half (1.2mSv pearyecomes from
radon and its decay products. After radon, the higtiest percentage of natural ionizing radiatimpcsure comes from
cosmic rays, followed by terrestrial sources amtietinal” emissions.

Cosmic radiation permeates all of space, the sdueg primarily outside of our solar system. Thdiation is in many
forms, from high speed heavy particle to high epergotons and muons [4]. The exposure of an iddiai to cosmic
rays is greater at higher elevations than at ses. [&he cosmic radiation does increases withualét roughly doubling
every 6,000 feet. This radiation is much more iséein the upper troposphere, around 10km altitude ia thus of
particular concern for airline crews and frequeaggengers, who spend many hours per year in thioament [3].

The amount of terrestrial radiation from rocks awis varies geographically. Terrestrial radiataniginates mostly
from radiations of thoriun?®{?Th), radium t%%U) series radionuclides and potassidfi). Both?**U and®**Th have long
decay series with member&®Ra, **Rn, *Bi etc), all of which are radioactive. Natural pstam, an ubiquitous
element in the soil, contains 0.0119% radioactfe Radiations emitted by these elements within 0883 top soil
reach the earth surface. We also have radioactivigir due mainly to the presence of rad&iRn) gases formed as
daughter products in thé®U and?**Th series, respectively. They emanate readily ftbesoil to build up in air at
concentrations that depend on meteorological cimmditand ventilation in dwelling volumes [5].

Internal emissions come from radioactive isotopefobd and water and from the human body itselfpdsxres from
eating and drinking are due in part to the uranamd thorium series of radioisotopes present in fudl drinking water
[3].

Generally, background radiation levels are fromombination of terrestrial (from th8K, ?32Th, ?*Ra etc.) and cosmic
radiation (Photons, Muons, etc.).

In addition to the inevitable natural backgroundiation sources, man can be exposed to variousmeate radiations
sources such as X-ray equipment and radioactiveriait used in medicine, research and industryo,Ad®nsumer
products like colour televisions, smoke detectgas lantern, mantles, tobacco natural gas heatidgcaoking fuel,
mining and agriculture products, such as coal, iggaand potassium salt contribute small amountamah-made
background radiation [6].

Other sources and radioactive wastes, fall-out framlear weapon tests, and occupational exposuoes fuclear
reactors and accelerators.
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In developing countries, like Nigeria, the main m@uof human exposure is natural radiation. Natadiation made up
94% of radiation source [7]. Since natural radiati® the main source of human exposure, studi¢seotlose from this
source and its effect on health are of great vakieeference when standard and regulatory conttres on radiation
are to be done. Interest in this kind of study ledsto many surveys on natural radiation [8 — B1$0 in Nigeria some
studies have been carried out on natural radifti2r- 20].

This study aimed at employing radiation detecticethod to examine the outdoor ionizing radiatiorelsvin Imesi-lle,

Osun state, southwest of Nigeria. No report ofrduBation levels in this environment is availabidiierature.

2.0 Materials and Methods

Location

The study area is Imesi-lle in Osun State, SouttemesNigeria. The town lies between latitudes@ E and longitude %
50 N and height 574.3 metres above sea levels. Amart altitude, the town is amidst of a group ofrgta rocks. Most
of the houses in the town were built on the rockssarrounded by rocks. These may influence thellefehe
background ionizing radiation, thus the need taldigh the levels of radiation in the town.

Measurement Procedure
An in-situ measurement of the outdoor ionizing &tidn level was carried out using portable Digiléfi Nuclear
Radiation Monitor and a stopwatch. The radiatiortem&vas calibrated using the facilities of the Setayy Standard
Dosimetry Laboratory (SSDL) at National InstituteRadiation Protection and Research, Nigerian NarcRegulatory
Authority, University of Ibadan, Nigeria.
The Digilert-50 is optimized to detect low level$ alpha, beta, gamma and x-ray radiation, meastadgmtion
parameters in units of dose rate, exposure rat@etidty. The meter consists of halogen-quencheiy& Mueller tube
with mica end window. Mica window density 1.5 —dcnf.
Operating Range: puSv/hr — .01 to 500

CPM -1 to 50,000 counts

Total: 1 to 60,000 counts
Energy sensitivity is 1000 CMP/mR/hr referencedC® — 137 and the meter has an accuracy of 15% pecating
within the temperature range of °@to 50C.
Measurements were taken in 20 locations in the tGwe locations were chosen in order to ensurédta coverage of
the town. In each location, five successive reaglingre obtained at every 10 minutes interval.
At each point, the metre was held at the gonadl lezeabout 1.0m above the ground level. To edenihe annual
effective dose rates, the conversion coefficienmfrabsorbed dose in air to effective dose (0.7Sv/&@y outdoor
occupancy factor (0.2) proposed by UNSCEAR [3] waed. Thus the annual dose rate in mSv/year waslatd
using:
Hr = Dr xU xK x 8766
Where:
Hr = Annual effective dose measure in mSv/year
Dr = The absorbed radiation dose in air measureGiyh*
U = 0.2 (Outdoor occupancy factor)
K = 0.7Sv/Gy (Conversion factor)

3.0 Results and Discussions

The results obtained from the 20 locations in tventis shown in Table 1.

The results obtained from the measurements castiedaries from 25.6nGyhto 48.6nGyH. The mean absorbed dose
rate was calculated to be 37.19 nGyh

The annual effective dose was found to be 0.46mSv.

The wide variation in the absorbed rate with minimualue of 25.6nGyhand maximum value of 48.6nGyhshow the
spatial variation in the natural radiation levekhin the town. With Olorunsogo with minimum absatb#ose rate of
25.6nGyh' and ljana-Oke area having maximum absorbed ratriof 48.6nGyH. The higher absorbed dose rate
measured in this area is due to the presence oitgmcks in the environment.
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Table 1: Results of Dose Measurement inGyh™

Location Code  Sampling Range of Absorbed Dose Mean Absorbed Dose
Locations (nGyh™) (nGyh™)
A Ajedan 28.6 —45.7 37.5+1.2
B Orudi 25.7-37.1 33.9+0.!
C Oke-Iro 34.3-42.¢ 38.2+2.
D Odob: 28.6—42.¢ 37.1+ 0.t
E Odowo 27.2-40.0 36.1+25
F Okerena 25.7-443 39.0+£0.3
G Temidire 37.1-457 43.1+0.7
H Ayetorc 28.6-42.¢ 37.1 £ 0.¢
| Obaali 27.3-37.2 33.0+0.!
J Itiwo 30.0-40.5 35.8+23
K Oke Aye 30.5-37.2 34.3+0.8
L Ayeso 28.6 — 35.7 32.4+05
M ljana Oke 28.4 — 48.6 42.5+0.2
N Market Squar 35.7-45.¢ 38.9+1!
@] ljana 32.8-42.¢ 37.8+0.!
P Oke Ayo 37.2-485 45.6+0.8
Q Oke Iwo 27.2-37.3 35.3+£05
R Odo Obi 28.4 - 457 40.5+0.2
S Odo Ese 32.8-37.2 35.2+0.8
T Olorunsogc 25.6—42.¢ 38.5 + 0.¢

[11] reported a dose rate of 49nGyin the natural background radiation dosimetry in the higlaltitude region of Ira
This is higher than the mean value of 37.19 r* obtained in the present study, since the altitidéa@town is not a
high as that of Chaharmal and Barkhtiari Pnce, in the southwest of Iran.

4.0 Conclusion

Altitude has been discovered as one of the importamriacelevant to the measured dose rate thdtseof this work
showed that the altitude of the region had a significefecebn the level obackground radiation. Some areas sho
low background radiation in spite of the high altitude, as atre§the low concentrations of rautitides in their soi.

The absorbed dose rate varies from 25.6r" to 48.6nGyH with average absorbed dose33.19nGyl* and annual
effective of dose of 0.46mSv are much lower than the annualidusef 1mSv recommended b by ICRRHemrmember
of the public.
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Fig. 1: Distribution of Absorbed Dose (nGyt?) in Imesi-lle
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