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Abstract: Problem statement: The natural radioactivity levels in the soils of WgOsun River
Basins Development Authority Headquarters, (O-ORBH®) Abeokuta, South-Western part of
Nigeria were measuredpproach: (O-ORBDA HQ) is a parastatal of Federal Ministry \&fater
Resources and Rural Development in Nigeria chavg#dthe responsibility for the development and
management of the water resources in its area wérage. The area of the site was divided into
fifteen segments and soil samples were collected dépth of about 10cm at the intersection of
these linesResults: Global Positioning System (GPS) was used to olitaéngeographical position
of each sample point. Nal ({Tscintillation detector coupled with a Canberraies® 100 plus MCA
was used as the detecting device for the gammdilkdion spectroscopy. The average activity
concentrations obtained for the three radionuclidege 896.12+274.48 Bq kgfor “%K, 13.93+2.36

Bq kg™ for 28U and 18.67+5.06 Bq k{for 2*Th. The average values of the absorbed dose rates i
air of each radionuclide were found to be 37.64%3hGy h* for “K, 5.98+1.10 nGy H for %% and
12.44%3.37 nGy H for #2Th. Conclusion/Recommendations: The baseline average outdoor annual
effective dose equivalent in O-ORBDA HQ due to thdioactivity concentrations was found to be
68.74+19.51uSv year’. This value is less than the world average ofu®¥ year' specified by
UNSCEAR for an outdoor effective dose. Hence thabpbility of occurence of any of the health
effects of radiation is low. Since no artificiahdionuclides was detected, this represents the
baseline value of natural radioactivity.

Key words: Radioactivity, effective dose equivalent, activitpncentration, absorbed dose rate,
spectroscopy, health effect

INTRODUCTION environment, the characteristics of the nativessaitd
the chemical behavior of the elements or compounds

Background radiation consists of three primaryinvolved (Green AES., 1955; Shankland, 1960).
types: Primordial, cosmogenic and anthropogenic. Potassium-40 is a naturally occurring radioisetop
Primordial radionuclides are present in the eartihtst  that is present in all potassium at a very low-petc
and found throughout the environment. Cosmogeni@bundance. Natural uranium consists of three
radionuclides are produced when cosmic radiatioradioisotopes?*®U, ?*®U and®*%U at percent abundances
interacts with elements present in the atmosphade a of 99.276, 0.7196 and 0.0057, respectively. It is
are deposited through both wet and dry depositionpossible to distinguish between natural and prazkss
Anthropogenic sources of radiation result from hama uranium by measuring the ratios of the radioisatope
activities, but are considered background becdusie t present in environmental samples.
presence is ubiquitous. Three of the long-lived primordial radionuclides,

Primordial radionuclides include isotopes of ?*®U, U and®**Th, give rise to chains of radioactive
uranium, isotopes of thorium an®fK. The natural decay products known as decay series. The decay
concentrations of these radionuclides in soils varyproducts of these isotopes also are consideredopart
regionally and depend upon the type of rock fromthe natural background. The isotopes containedén t
which the soils were formed. The extent to whicksth  decay series for®U, U and®**Th.
radionuclides are taken up by plants and incorpdrat Before 1942, human exposure to ionizing radiation
animal tissues depends on the levels present in theas limited to natural radioactivity and medical
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diagnosis. In December 1942, the first controlleelf-  decay results in the formation of gasedtf&n, which
sustaining nuclear chain reaction was achievedcan enter the atmosphere through emanation from soi
followed in July 1945 by the first successful teftan  and building materials. The principal sources ¢éinal
atomic bomb. Since then, the uses of nuclear energgxposure and a major component of total background
have become more diverse and widespreadiadiation exposure, are the rapidly decaying
encompassing medical diagnosis and treatment, anucleradionuclides formed as a result of successiveydech
power and consumer and industrial applicationss&he ?*Rn. Exposure occurs when these radionuclides,
applications, however, release radioactivity inte t namely *%o0, *Pb, ,.Bi and ?“Po, are inhaled and
global ecosystem and have added to the levels oftained in the lungs.

existing natural radiation, provoking concern otles Additional but minor contributions to exposure
possible health effects associated with increasedome from the remaining nonseries primordial
radiation exposure. radionuclides, primarily ®Rb  (Tait, 1980) and

Radionuclides present in the biosphere, whethegosmogenic radionuclides produced in the atmosphere
natural or artificial in origin, ultimately resulin by the interaction of cosmic rays with atmospheric
iradiation of human populations. The biologic argon, oxygen and nitrogen. Cosmogenic radionuslide
consequences of ionizing radiation exposure involvé€ach the earth through atmospheric  mixing,
tissue damage and can cause immediate physiologRi€cipitation scavenging and gravitational settling
harm within a few days or weeks following a largeyte ~ €XPosures result primarily from ingestion and are
individual dose or delayed effects, the most inguurof :g?g‘r’]elé_ d%%nsttr?arlltt ég;‘;#gh?e“t athr(‘?]e;vsorlr(;blghgoézurto
which is the development of various cancers after ahun|1anus ;ré“c 31 Zna ;nliﬂBe o theuorder of 19
extended latent period following low, chronic expes. v D e .

Doses received from natural radioactivity and mowiti uSv annually, but the greatest contribution to tuse

. 14 . . . - -
exposures from regulated practices are well betoigls 'S oM ~C since it is a relatively long-lived
that would result in immediate harm radionuclide and a major constituent in body tissue

By far, the greatest contribution to the average(uN'IS'EEAaRﬁ:l?;iB’)éverage contribution due to all
ublic radiation exposure comes from radioactive . ; : : .
zlements in the eartrﬁ)‘s crust and from cosmic tiadia internally - deposited _ radionuclides is  approxishat

S ) 1.6 mSv, of which about 1.1 mSv results from the
originating in deep space. Natural sources congibm  jnhajed radon decay products. Actual individual

average more than 98% of the human radiation dosgyposures to background radioactivity in air, feo
excluding medical exposures (UNSCEAR, 1988). Theyater are, however, highly variable and depend on
global average dose from natural sources as estimat nymerous factors including the amount, type and
by the United Nations Scientific Committee on the ayailability of the radionuclide in the environmearid
Effects of Atomic Radiation (1993) is about 2.4 mSvthe amount inhaled or ingested by the individual.
year". Exposure is both external, from direct cosmic . .
and terrestrial radiation and internal, from intigla ~ About Ogun-Oshun River Basin Development
and ingestion of terrestrial and cosmogenicAuthority (O-ORBDA): Ogun-Oshun River Basin
radionuclides found in air, water, food and soil. Development Authority is a parastatal of Federal

Terrestrial radiation exposure originates from theMinistry of Water Resources and Rural Development.
primordial  radionuclides, whose half-lives are Nigeria charged with the responsibility for the
comparable to the age of the earth and the Secpndagevelopment and management of the water resources i
radionuclides produced by their radioactive dedde Its area of coverage. It is one of the eleven afsu

. . : . . Authorities established by Federal Government by

naturally occurring radionuclides include mairfi$k

. : ) L ministry of water resources following the drought o
and the three radioactive decay chains originatiith ) : ;
2%, 221y and®™U. These radionuclides are 1973-74. It became operational in 1974 and made

biaui | ol ) . . positive impact on our immediate community. Itsaare
ubiquitously present in low concentrations in smid o cqyerage has jurisdiction over the area between

water as a result of weathering and erosion of réble  Njigeria border with the Republic of Benin to the st/e
isotopic abundance dfK in natural potassium is only and Sasa River to the East. The area covers théewho
about 0.012%, but because potassium is widesprehd agf Osun, Oyo, Ogun and Lagos State and has an
is taken into the body as an essential element, istimated land area of 66,2642%i is drained by two
contributes on average about one-tenth of therater main rivers-Ogun and Osun rivers after which it is
dose from natural radiation (UNSCEAR, 1993).named. And a number of tributaries and small rivers
Another major exposure pathway to natural radiatiorthe most important among which are the Sasa, ®oa, |
results from the decay 6f°Ra in the®®U series. This  Ofiki, Oni and Yewa Rivers

2



Phy. Intl. 1 (1): 1-8, 2010

The headquarters of the authority is located on &oil sample was collected by digging the soil towtb
236 ha estate along Alabata off Ibadan-AbeokutalO cm deep at various points of intersection arahth
highway, Abeokuta, Ogun State and three area sfficepacked in a nylon made of non-radioactive material
located at Osogbo, Ibadan and Ikeja and a liai$ficeo  sealed and labeled to avoid samples been mixeadp a

for Abuja at Suleja. contaminated. Each soil sample was dried, grounded
and sieved.
Geographical location of O-ORBDA headquarters: As 250 g of each of the dried, grounded, sievéld so

The O-ORBDA permanent Headquarter is located someample was put in a plastic container sealed vaibep
11 km to Abeokuta on Alabata road off the lbadan-cello tape and kept for twenty-eight days, so thah
Abeokuta highway, South-Western Nigeria. It isparent and daughter nuclei would be in a state of
situated on a 2.4 kin(236.4 ha) area of land allocated equilibrium before measurement were carried out on
to it by the Ogun State Government. them.

OORBDA permanent Headquarters site is in
Odeda local Government (Ogun state) Nigeria, few knThe counting assembly: The counting system used in
North of the state -capital-Abeokuta. Abeokutathe determination of natural radionuclide contewits
metropolis lies approximately on latitud®3"™N and  the soil samples consists of a scintillation deteeind
longitude 854'E. The average annual minimum a multichannel spectroscopic analyzer (Camberra
temperature of Abeokuta lies around 22°C andseries 10).
maximum of about 30°C. A 7.6x7.6 cm Nal (TI) crystal (Model no 802

The soil of this site are found to be the complexSeries) is the detector D placed in a Lead castls,
basement rock of coastal area. Most the soilsamd-s detector, is interfaced with the electronic system
loamy compacted with clays. The soils of this @& through 50Q coaxial cable. The purpose of the Lead
ferralitic; that is that is these soils formed fromcastle was to shield the detector from external
complete basement rocks which are as a result dfackground radiation, which can influence readings
sedimentary activities. taken on the multi channel analyzer.

The Multi Channel Analyzer (MCA) electronic

Motivation for the studies: The aim of this project is system consists of an internal spectroscopic aiaplif
to know if O-ORBDA HQ and its environment are safe (AMP), a 100 mHz Wilkinson type of Analogue to
from radiation hazards by setting a base line édure  Digital Converter (ADC), Control logic (Cl) with put
assessment. and output devices and multichannel scaling inguk,

Since in O-ORBDA HQ, there are lots of activities Memory (M), Display and analysis Logic (DAL) and
carried out there, like the drinking water industriyere  Screen Display (SD). The MCA has the facilities to
a water treatment plant is being used which refelie  supply a stabilized extra high voltage.
of exhaustible gases, also, there is electricityegating For the purpose of this work, three Regions Of
plant, Gari processing industry, poultry-rearing, interest (ROI) were defined on the multichannel
abandoned petrol filling station and different feantds  analyzer. They were potassium-40, Uranium-238 and

put into practice. Thorium 232.
All these activities could have contributed to

addition of more chemicals to the soil nutrientsl an Table 1: The geographical location of each sampietpvas taken by

could have caused some release of some kinds of means of GPS :
radionuclides into the environment. Therefore S'-No. Sample points _North East Altitude

knowledge of the baseline value of radioactivityaim % % ;'igggg g'ggig 122

environment provides the criteria for assessing 3 719841 343296 153

radioactive pollution of the environment in caseaof 4 4 7.19929 3.42913 152

accidental release in future. 5 5 7.19994 3.42696 151

6 6 7.21177 3.42539 139

7 7 7.19738 3.43988 156

9 9 7.20702 3.43115 135

Soil samples coallection: The area map of the site was 10 10 7.20429 3.43012 167

divided into fifteen segments and fifteen soil séap 1 7.20206 342933 168

. ] 12 7.20904 3.43653 137

were collected. The geographical location of each3 13 719863 3.44020 155

sample point was taken by means of Global Positpni 14 14 7.20141 3.43117 135

System (GPS) and recorded as shown in Table 1. Eadh 15 7.20925 3.43288 143
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Calibration of equipment/energy calibration: A detector to collect a spectrum with the peaks tfrést
uniform distribution of the radionuclide was assdme clearly shown and clearly distinguished. The areas
for the purpose of this study, also all daughtersunder each photo peak were computed using the
including gaseou$”Rn and**Rn from the” U and  algorithm of the MCA and they represented the
“Th series respectively were considered to be ifhumbers of count for each radioactive nuclei invee

equilibrium with their parents and as such_, thea# of sample. The net area after background counting was
the gaseous components were not taken info account. rejated to the radioactivity concentration of each

The height of each pulse output from the 4ionuclide.

photomultiplier tube and hence the channel number  The packground radiation due to the naturally
corresponding to it is directly proportional to tinéial  occurring radionuclides in the environment arouinel t
gamma energy producing the pulse. The equipment wagetector was measured by using an empty plastic
first calibration using a gamma emitter source rad\kn container, the empty plastic container was couired
energy for student laboratory experiments (Nucleushe same manner as the soil samples and for the sam
Inc., Oak Ridge, TN, USA) to determine the linearcounting time (36000 sec).
equation relating the gamma energy, E to the cHanne Necessary settings and adjustments were carried
number. out on the MCA e.g., the high voltage settings, ®aén
memory settings, the preset time (36000 sec), the
M easurement: The gamma ray detection method usingRegion Of Interests (ROI), Compute area. E&¥
Nal (TI) detector coupled to camberra series 1G plucontent of the samples was obtained from the iitiens
(MCA) was used for this work. Shielding was achibve %f 1-46£3M3V gamma ray peak following the decay of
using camberra 10 cm thick lead (Pb) shield. The K, the®*U content from 1.761 MeV peak &f8; and
detector has a resolution of about 8% at 662 Kev of€ thorium content from the 2.614 MeV gamma ray
137 Caecium. This is capable of distinguishing theP®ak from?™T; Thereafter the fifteen soil samples were
thesé\;easured one after the other in order to get i

gamma ray energies considered during 8 and®*Th tont
an contents.

measurements.

Since the number of pulses displayed under a photo
peak is proportional to the intensity of the raidiat
reaching the detector volume, therefore the ramhati L

Result presentations:

source should be placed as close to the detector Shncentration: The concentration of a given

E?fi:silebriiyso that the counting system exhibits hlghradionuclide in a sample is proportional to the rasu

Cylindrical plastic containers (geometry) whose per seconds obtained under a gamma photopeak due to

. tpat radionuclide, i.e., the radioactive concerdrats
diameters are 7 cm were used for the measuremen

Three Regions Of Interests (ROI) were created Her t proportional to the net area under the photopeak:
purpose of this research using the channel number@aA: KA 1)
corresponding to their gamma ray energies.

About 15 soil samples were collected from the. site\y/here:
The samples were collected by digging the soilloud ¢ = The concentration
10 cm deep and then packed in nylon (made of NOA = The net area
radioactive materials) with identification labelShe K = The proportionality constant is the multiplivest

soil samples were dried, grounded and sieved. dhe s factor which is constant for each radionuclide at
samples were dried in sunrays for some days amil the  constant geometry. K is determined by the
grounded, sieved before they were put into the detector efficiency of the assembly

containers to be used for the measurements.

A mass of 250 g (0.25 kg) of each of the dried and  The calibration factor k, for the three radiondeb
grounded soil sample was put in a plastic containerwas calculated using a standard soil sample prdpare
sealed with paper cellotape and kept for more thafrom Rocketdyne laboratories, CA, USA, which is
twenty-one days so as to reach secular equilibdfiter  traceable to a mixed standard gamma source (no.
which each sample container was placed directljopn 48722356) from Analytics Inc., Atlanta, GA.
of the detector for counting. The counting time \sas The concentrations of the radionuclide for eadh so
at 36000 sec (10 h), this time was long enougttfer sample in Bg kg were given in Table 2.

4
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Determination of gamma absorbed dose rate: The
gamma absorbed dose rate in air can be calculated
using (Becket al., 1972) the equation:

(Gy h%)x0.2x0.7x24x365<10°

®3)

The outdoor annual effective dose equivalent in

uSv year' for the samples were presented in Table 5.

D = 0.042§+0.429%+0.666S, )

Table 2: Concentrations of radionuclide for eadhsample

where, D is the total absorbed dose rate in airsored  Location

“K (Bg Kg™)

4 (Bq Kg") **Th (Bq Kg?)

in nGy h*. S, S, and Sy, are the activity concentrations gamp:e% géﬁ-ggiggg-gi ié-zgi%-gf f;-gggi‘?ég
40 23 232 H =1 . ample .85+t . 1212, . +4.

of “K, U and *** Th in Bq kg" respectively. The Sample 3 931.00+285.05  13.41+1.54  34.750+12.51
absorbed dose rate in air due to each radionuol&e  sample 4 879.42+269.49 17.6823.93 24.040+4.60
presented in Table 3. The total gamma dose rai& in Sample 5 986.92+302.06 16.31+2.54 16.23045.62
-1 : - ample 6 905.25+277.38  13.20+2.24  15.270+3.27

nGy ht da_ndT tg? Acf:orrespondlng concentrations Weregample 7 739.60+226.94  11.53+1.69  13.490+2.17
presented in Table 4. Sample 8 712.024218.57 9.06+1.94 1.089+2.25
Sample9  1098.57+336.02  11.58+2.19  19.57 06.28

Outdoor annual effective dose equipment in O- gample 10  835.31#256.02  12.47+2.16  17.980%4.02
' ample 11 1079.38+330.19  12.44+159  18.730+2.80

ORBDA Headquarters (Hg): The absorbed gamma sample 12 831.15+254.69  17.17+3.62  14.860+3.12
dose rates in air are usually related to humanrbbdy ~ Sample 13~ 1057.69+323.56 11.72¢2.01  15.0205.24
dose in order to assess the effectiveness of thenga Sample 14 966.98+295.97  11.1542.18  16.31046.92
647.81+199.02  14.39+3.34  23.2406.70

dose in causing damage to human tissues. One c&Rmple 15
make an assessment of the outdoor effective dose
equivalent to the population by considering twdades.

Table 3: Gamma absorbed dose rate due to eachuatie

The first is a conversion factor which converts themrz(gGi/Oh;)) 23?02”(33’721) 23}{2 ‘(1“3(31 g;) TDS(Q%HPS -
: : . + + + +
absprbed dose rate in air to humgn effective dos 010512 27 o onel 1o 19044087 29 05410 26
equivalent while the second factor gives a measfire 39711511 97 5 75+0.66 23.14+8.33 68.00420 96
the proportion of the total time for which an indival 36.94+11.32 7.59+1.69 16.01+3.06 60.53+16.07
is exposed to a radiation field either indoors or 41.45+12.69 7.00£1.09 10.81+3.74 59.26+17.52
outdoors. 38.02+11.65 5.660.96 10.17+2.18 53.85214.79
. . N . 31.06+9.53 4.95+0.73 8.95+1.45 44.96+11.70
The United Nation Scientific Committee on Effect 599119 18 38940 83 7 9541 50 41.04+11.51
of atomic Radiation (UNSCEAR), has recommendeds6.14+14.11 4.97+0.94 13.03+4.18 64.14+19.24
0.7 Sv year* as the value of the first factor and 0.2 asig-ggﬂg-gg gggfg-gg E-Z?ﬁ-g? gi-giﬂg-ig
the outdoor occupancy factor. _ 349131070  7.37+155 9.90+2.08 52.17+14.33
The outdoor annual effective dose equivalent wergy 45+13 59 5.03+0.86 10.0043.49 59.45+17.94
obtained by using Eq. 3. 40.61+12.43 4.780.94 10.86+4.61 56.26+17.98
Outdoor annual effective dose equivalent = TotaP7.21%8.36 6.17+1.43 15.48+4.46 48.86+14.25
absorbed dose rate: TD: Total Dose in nGy'ﬁ
Table 4: The total absorbed dose rates and coméagpconcentration
Location 4K Conc. 28 Conc. 232Th Conc. TD (nGy H)
1 815.70+250.03 11.75+1.76 21.6006.10 53.73+15.32
2 954.85+292.24 16.12+2.61 18.070+4.31 59.05+16.26
3 931.09+285.05 13.41+1.54 34.750+12.51 68.00+20.96
4 879.42+269.49 17.68+3.93 24.040+4.60 60.53+16.07
5 986.92+302.06 16.31+2.54 16.23045.62 59.26+17.52
6 905.25+277.38 13.20£2.24 15.270+3.27 53.85+14.79
7 739.60+226.94 11.53+1.69 13.49042.17 44.96+11.70
8 712.02+218.57 9.06+1.94 1.089+2.25 41.04+11.51
9 1098.57+336.02 11.58+2.19 19.570+6.28 64.14419.2
10 835.31+256.02 12.4742.16 17.980+4.02 52.41+14.36
11 1079.38+330.19 12.44+1.59 18.730+2.80 67.01216.4
12 831.15+254.69 17.17+3.62 14.860%3.12 52.17+14.33
13 1057.69+323.56 11.72+2.01 15.02045.24 59.45417.9
14 966.98+295.97 11.15+2.18 16.3106.92 56.26+17.98
15 647.81+199.02 14.39+3.34 23.2406.70 48.86+14.25
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Table 5: Outdoor annual effective dose equivalent . lzo0
Locations uSv year ;‘;? 1000
65.894472+18.788448 g 800 O K-40
2 72.418920+19.941264 =
3 83.395200+25.705344 2, 00 W uU-238
4 74.233992+19.708248 5 a0 0 Tho232
5 72.676464+21.486528 g
6 66.041640+18.138456 & =
7 55.138944+14.34888 ) Aoy T s
8 50.331456+14.115864 1234567 8 9101112131415
9 78.661296+23.595936 to
10 64.275624+17.611104
11 82.181064+20.137488 . ) .
12 63.081288+17.574312  Fig. 1: Chart showing concentration (Bq Kgof all
13 72.909480+22.001616 the three radionuclides against location
14 68.997264+22.050672
15 59.921904+17.4762 1200
Average 68.7372672+19.512024 -~
;23 1000 = —
DISCUSSION @ B0

Environmental radioactivity measurement is usually £ ]
based on the evaluation of radionuclide distributio & oo
the soil. The three primordial radionuclide in thiwject S ]
work, “®, #%U and #°Th, had been detected and g

. . . .. ll2.3l4I5I617l8I9I10‘11I]2I13|14I15
measured in the fifteen soil samples and the #gtivi Location
concentration of the natural radionuclides in #égion is

in agreement with the gIobaI trend on the distidoubf F|g 2: Chart Showing concentration (Bq magainst
natural radionuclides in the soil (Arogunjo, 200The location

results of the measured soil samples were strongly

influenced by the geology of the site and other ifyotd) 20

factors in the environment such as soil utilizatiattern,
climate conditions, application of fertilizers, @omation

and so on. From the result of the concentratiorauh

radionuclide in each of the fifteen soil samplesasueed 10 B—
as presented in Table 2, it could be seen‘tKahad the ; " Bq K;-T;
highest value of concentration in Bq kgThis may be

due to the presence of potassium bearing mineratei 0

soil such as biotite, microcline, muscovite, figdss and 123 456789 101112131415

so on. It could also be due to its abundant ndtutbe Loeation

soil because potassium is usually the most abundant

element in the soil. The highest specific activity Fig- 3: Showing concentration (Bq Ky of *U
concentration of*K (1098.57+336.02 Bq k§ was against location

found at location 9, (Fig. 1 and 2). »s B )

The highest value ¢f%U concentration was found Of **U (9.06+1.94 Bq kg) was found at location 8
at location 4 with activity value of 17.68+3.93Bgk  (Fig. 1 and 3) while the lowest specific aCt'VﬁVTh
This could be due to high presence of uranium raiser (10.89+2.25 Bq k) was found at location 8 (Fig. 1
such as uraninite, Zircon, Sphene, monazite anohso and 4). o _

The highest value of“Th concentration was found at ~ The mean of the radioactive concentrations of
location 3 with activity value of 34.75+12.51 Bqkg the three radmrzuchdgs were found to be
This could be due to the presence of abundar96.12+274.48 Bq Kd for “K, 13.93+2.36 Bq kg for
radioactive thorium minerals such as monazite’>U and 18.67+5.06 Bq kgfor ***Th.

Thorianite and Zircon. The standard deviations of the radioactive

The lowest specific activity of “% concentration of the three radionuclides were fotond
(647.81+199.02 Bq Kg) was found at location 15 be 134.54+40.88 Bq kfor “K, 3.24+0.74 Bq kg' for
along water reservoir area. The lowest specdtiviay ~ Uranium and 5.72+2.80 Bq Kgfor **Th.

6
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Fig. 4: Chart showing concentration (Bq Kygof **Th
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Fig. 5: Showing effective dose equivalent (uSv yar

against location

The range of°K concentration was found to be

450.76+137.00 Bq Kg, 8.62+1.99 Bq kg for >**U and
32.50+1026 Bq ki for 2%Th.

It was observed that the amount J¢fK

lowest value was 50.34+14.12Sv year' found at
location 8.

The baseline average outdoor annual effective dose
equivalent in O-ORBDA HQ was found to be
68.74+18.51uSv year'. From Table 5, it was seen that
8 locations had their values higher than this lasel
average while 7 locations had their values belog th
baseline average (Fig. 5).

The baseline of O-ORBDA HQ was found to be
slightly lower than the world’'s aveeag of
70 uSv year' (UNSCEAR, 1988) which is the value
for the terrestrial habitat. The reason for thighhvalue
baseline average of the outdoor annual effectiveedo
equivalent in O-ORBDA HQ (though slightly lower
than the world’s average of 4(Bv year’) was due to
the fact that O-ORBDA HQ was situated on elevated
natural background area of Abeokuta, South-West,
Nigeria.

Since the city of Abeokuta, in which O-ORBDA HQ
was located, is characterized by extrusive granitd.
The Abeokuta area of southwest part of Nigeria
comprises mainly granite gneisses of varied contipasi
Biotite granite gneiss occurs as one of the prontine
member of the series. This biotite granite gness i
composed of quartz, microcline plagioclase feldspat
other minerals (Anthony and Bolarinwa, 2004).

CONCLUSION

The environmental monitoring of natural
background radiation in O-ORBDA HQ using sodium

concentration in each soil sample was more thah botjodide detector revealed the distribution of theura
U and ***Th concentration in each soil sample radiation level in all the soil samples measurewnf
because potassium was the most abundant element #k obtained result, one could see that the digtdh

all the three primordial radionuclide in the soil.

was not uniform. Also, no artificial radionuclideaw

From Table 3, it was noticed that the absorbea dOSdetected in any of the measured soil Samp|es_

rate deduced from the distribution of three natural

The baseline average dose equivalent of O-

radioactive elements varied from one location te th orRBDA HQ was found to be 68.74+18.55v yeai*

other. K at location 9 had the highest value of the

absorbed dose rate of 46.14+14.11 nGywhile 2%

subject to the 15 measured samples. This was Iglight
lower than the world’s outdoor value of ESv year'.

rate of 3.98+0.83.

high though, it must be noted that Abeokuta is pust

The standard deviation of the absorbed dose fate @ity out of the whole world, while O-ORBDA HQ was
each radionuclide were found to be 5.65+1.72 nGy h just a small area out of the whole Abeokuta.

for ‘%K, 1.39+0.32 nGy
3.81+1.73 nGy H for #*Th.
The range of the absorbed dose rate*¥r 23U

T for *U  and

The high baseline average dose equivalent of O-
ORBDA was due to the fact that rocky areas are ygwa
expected to have higher concentration of primordial

and ***Th were 18.93%5.75, 3.69+0.86 and 15.89+6.83radionuclide and presence of abundant radioactive

respectively.

minerals in which Abeokuta is one of those rockeaar

The outdoor effective dose equivalent in O-and O-ORBDA is a part.

ORBDA HQ had its highest value

to be

Thus, this high value can be said to be in

83.40+25.71uSv year" found at location 3; while the agreement with the baseline studies of terrestrial
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outdoor gamma dose rate level in Nigeria in whiolyo NCRP., 1987. Exposure of the population in The
Abeokuta (where O-ORBA is located) and Jos city had  United States and Canada from natural background
dose rate values which were four orders of magaitud radiation. NCRP Rpt 94. National Council on
higher than the world’s average value. Radiation Protection and Measurements, Bethesda
Abeokuta city south-west Nigeria and Jos city also ~ MD.
in Nigeria had been reported to have high baselin®keyode, I.C. and I|.P. Farai, 2007. Activity
average dose equivalent (NCRP, 1987). Concentrations of natural Radionuclides in the Top
For practical purposes, the value obtained in this Soil of International Institute of Tropical
study for O-ORBDA HQ Abeokuta, south-west Nigeria Agriculture, (lITA), lbadan, By Gamma-Ray
can be taken to represent the baseline value of the Spectrometry. J. Radiol. Protect., 27: 333-347.
terrestrial outdoor gamma dose rate levels. Shankland, R.S., 1960. Atomic and Nuclear Physics.
The baseline level can be kept constant by keeping 2nd Edn., Macmillan, New York.
the environment free of radioactive pollution orstes  Tait, W.H., 1980. Radiation Detection. Butterworth,

and making a proper disposal of radioactive sources London.
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