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A study of natural radioactivity concentration on soil used for agricultural purpose was studied

in order to assess the natural radioactivity content and radiological hazard in Agricultural S5 10E 45 IE e
L L 1

research farm Ile-Oluji using a gamma spectroscopy, a well calibrated Camberra Nal (TI)

detector. An area of 100 m by 100 m was mapped out and a twenty random soil samples was
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collected. The radionuclides detected and quantified in this study came from naturally
occurring radioactive materials NORMS such as the 2**U and ***Th decay series as well as non-
series “’K. The Overall average values of the activity concentration due to *’K, **U and ***Th

were 475.13 Bg/kg, 55.11 Bg/kg and 42.85 Bq/kg, respectively . Also, the mean value for the
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radiological parameters analyzed such as the absorbed dose (71.16 nGy/h), outdoor and indoor

NIGERIA

annual effective dose (0.09 mSv/y and 0.21 to 0.50 mSv/y ), external and internal radiation

hazard indices (0.41 and 0.56) and Radium Equivalent Activity Index Raeq ( 152.98), gamma

index, annual gonadal dose equivalent and excess lifetime cancer risk (1.11, 498.61 uSv/y and

1.53 X 107%) respectively. Comparing the result with the International Atomic Energy Agency oneo ETJTE-U/J% \\ \\ ‘;-r'f II| EAL £
o ' Irﬂ— = /{J S/ B High School B
(IAEA, 2000) Standard, most of the radiological parameter are higher than the recommended i gy B q';_:;.f | >
value for safe soil used for agricultural purpose. Environmental Monitoring is hereby L I,.-*—:.Vv) . ‘j’; I'! If./f
recommended. Ill.f Tli;:__ J
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4. Introduction | Mk Qi u e N ' | /
The earth 1s radioactive due to natural sources and activities of man in the environment. There 1s N | Sples U-28(Buko) Th -22(Byko) K-4)(Bylo) | Jf-f"'
a Continuous bombardment of man and his environment by these (radionuclide) ionizing 1 Pl DR D 23S Bl6:2 L .
radiations IAEA 2000. Hence, the issue of environmental degradation and pollution 1n the 21st 2 |B HOELIT DUH0F7 A4l 2. ™~ T T~ | 2
century is of global concern, because of its health impact and implications. The quest for 3 |B £87L16 354019 A1 A \5_____#*"' T— X
agriculture development and in the Southwestern States of Nigeria had led to various forms of 4 | M 06 Zl46t 2 IR
activities that tend to perturb the fragile ecological, biophysical systems and the socio-economic S | B D120 404851 DAUELR
structures of the area, Federal Polytechnic Ile-Oluji research farm as a point of concern. 6 | B R3tL17 D41 THR257
. : : : : : 7 P 8.8 21L1H05 Q0SS
Natural occurring radioactive materials are present everywhere in our environment. Our body T | m 020 0H0 B0 : :
contains some natural occurring radioactive decay elements such as carbon-14, potassium-40 and o 49.74i1.26 25.33ﬂ).26 BT = =
Polonium-210 (IAEA, 2000). Radioactive disequilibrium arises in the natural radioactive series — — | kl
: : : : : 0| PO 3546t 64 30 D10RA
due to recent fractionation events (continuous or instantaneous processes) which lead to the loss =
. : : o : : i . | r Q44D AR 42466550 Ll et
or gain of radionuclides that are mobile in the ambient environmental conditions Aditi 2010. It has \ 2_ rd
on the other hand been found that radiation constitute a source of health hazard as its short-lived L AT Ll DUy - __J /] i
daughters are capable of causing lung cancer (Fasasi 2003; UNACEAR 2000). B |1 HERI el MBI z ‘\\f ) A z
U | pu 06357 U6t B0 3 § S| [0 sunptog E
Human health status is a function of his immediate environment. The level of the contamination 5 | P e 40484031 IG0EBR £ [ LS A\ Highway £
of our environment therefore has a great effect on the quality of human health. Importantly, human 6 | P ¥4 DAL MBS Ile-'Dl-.i%li' ] [ Maior Read ————"
activities have led to an enhanced level of air, soil and water pollution in our environment. At has 0l Q3410 DL D65 g g . fne e |
been. 0b§ewed that air polluFif)n and water p.ol.h.ltioon can he.we inimica@ effect .to .soil, thereby 8 | P8 G- RS UARA4) L L .- e o
alterlng its elem?ntal comp031t10p 2.113(.), the activities in the universe he.ls.dlrect or 1nd1r§ct effect to 0| po LHLL B0 UGB
the.soﬂ .Olatunjl 2916. Hence, ¥t 1S 1mp0rtant. to study the radioactivity cc?ncentratlon and the v W SU6357 DAL KNS
rad1910g1ca1 h;alth impact of soil used for agriculture in Federal Polytechnic research farm Ile- Vi - M R P -8 Table 2: Radiological Inypact P ters Recorded by the G Spectrometer Due
Oluji and environs. Mm 11 0% KB to the Background Radiation from the Radionuclides in the sample sites in
Jaw 04 0% 084 Agricultural Research Farm Federal Polytechnic Ile ~Oluji and Environs,
Kirt 081 1% N Ondo State,  Nigeria
R 3200 400 2000

Sanple D Eout Ein | Ewa | AGE | Hy | Hin [ Raeq | ELCR(10 -
S nGy | mSv/ | mSv/ | mSv/ D ¢ ¢ T | Bk 3
Methodology Pl X | 005 | 020 | 027 | 30746 | 024 | 03 | 06 | 9063 09)3
Geographic Processing System (GPS) tools was used for this study to get the geographical location P2 45.59 0.06 022 0.28 31984 | 026 | 036 | 07 | 9746 0.98
of each sampling point. 100m by 100 m area used for agricultural ~ purpose was mapped out in the The results of 238U, 232Th and 40K activity concentration and the radiological impact P3 6201 0.08 0.31 0.33 4229 1036 | 047 | 09 | 13260 L34
vicinity of the sampling site. A total of 20  samples of soil was collected in the root of cassava paéameteltz re_cor}clied by1 the spec;rorpetler dlulez to ﬂLeracklgr(()iunc} Praldiaticl)ln. f;)rno lth'e' P4 81.50 0.10 040 0.50 54 | 046 | 066 | 12 | 17017 1.75
plant using a hand trowel. Soil samples collected were packed into a poly tene bag labelled s L oD i\ilgt:i;nareg;fe‘:eﬁad tn Tables 1 and.2, respec tfv-‘gic e Te P 55,67 0.07 027 034 | 39297 | 032 | 040 | 08 | 11981 1.19
appropriately. Soil samples was oven dried in 105 °C sieved and weight. Then samples wer packed Table | sresent the results ofthe samim shectrometr meastrements and their cstimated mean P6 7423 0.09 0.36 0.46 5843 | 04 | 053 | LI | 15605 1.59
into container, sealed and kept for 28 days  before spectroscopy measurement. Skew, Ifm and world average salue bypI AEA W&h serve as the recommended limit. The P7 871.71 0.11 043 0.54 61900 | 049 | 073 | 13 | 1816l 1.88
The sample s were sealed in a ¢ ylindrical plastic container of the same dimension and geometry as radionuclide observed with reliable regularity belonged to the decay series chain headed by P8 4308 0.06 024 029 3398 | 027 | 038 | 07 | 10015 1.03
the International Ato mic Energy Agency (IAEA) reference sample used. Each sealed sample was 238U and 232Th as well as the non-series 40K. As expected, 40K activity concentration P9 73.16 0.09 036 045 | 5220 | 041 |05 | LI | 15036 157
. : dominated over the 238U and 232Th elemental activities in all the locations as expected. The
placed on the shielded Nal (T|) detector and counted for 18,000 seconds. An empty container of measured values for all the parameters (i.c. 238U, 232Th and 40K) were moderately skewed P10 46.85 0.06 023 029 3111 027 | 036 | 07 | R4 1.01
the same geometry and dimension was counted for the same time to determine the background as the distribution moderately symmetric since most of the measure of the asymmetry of their P11 6563 0.08 0.32 040 45794 | 038 | 055 | 10 | 14055 141
- probability distribution about their means is in the range of -2 and +2 (Normality Testing,
lgdlil)tlon. <100 - . Lo ; . 2019), P12 101.30 0.12 0.50 0.62 698.82 061 | 085 (1)3 224% ?;Z
anberra gamma ray acquisition soitware was used 1or the gamma counting process arter _ . _ : P13 63.59 0.08 031 0.39 446.74 036 | 052 : 133.76 .
: : : : ) ; ) : 40K has highest act tration of 836.39 Bg/kg and lowest value of 257.21 Bq/kg with
which spectrg information was retqeved and the analygm was carried out using the gompargtlve a meaisvgﬁleeifa:;;lg (E)gflf; r;‘;;’ r;lfghest and lﬂwfs’f;cﬁ"vﬁfCZflC‘;fmﬁons of 2%, 8%;;;(1 P14 8.9 0.1 042 0.53 59214 | 051 | 074 | 13 | 189.89 1.84
method. This data analysis routine subtracted a linear net background distribution from 232Th were found to be 90.67; 25.54 Bq/kg and 79.46; 17.04 Bq/kg, respectively. The overall P15 7804 0.10 0.38 048 5468 | 045 | 065 | 12 | 16743 1.67
corresponding net peaks for a particular radionuclide in the spectra of the samples. mean of the activity concentrations of the measured radionuclides in the soil samples for 238U P16 86.31 0.1 04 053 6289 | 051 | 065 | 13 | 18985 1.85
. .. . . . and 232Th were 55.11 and 42.85 Bq/kg, respectively. The variation in activity concentrations
The phOtO —peaks observe d with regularlty in soil Samples were identified to belong to the natural might be as a result of the composition of soil samples and human activities in the area. The P17 85.62 0.10 042 0.52 593.74 051 0.68 1.3 190.05 1.84
radioactive decay series headed by  2*®U and ***Th, and a third non series natural radionuclide ~ “’K. estimated mean value for 40K and 238U were slightly higher than the global average of 42.00 PIS 66.12 0.08 0.3 041 | 4072 | 040 | 051 | 10 | 14634 14
; ; : s and 32.00 Bg/kg, respectively for normal background radiation levels given by ICRP (1991),
Other rachonuchdes thqt may be present occurred below  the d.etectlon.hmlt of the Fif?tector use(.l. IAEA (1996) and UNSCEAR (2000) report. The high values of these radionuclides may be P19 8775 0.11 043 0.4 6134 | 052 | 068 | 13 | 1909 1.88
The spec1ﬁc radloactmty C xinthe Sample and the correspondlng SpeCIﬁC rad10act1v1ty C s In the influenced by geological conditions of the environment, nature deposition of oil around the P20 84.16 0.10 041 0.52 583.04 051 | 066 | 13 18849 1.81
standard are related by . (siaem:;(ei Ssi;[leoeslgd il;lﬁlaenl (()ls;llel(;zrll:)ental activities. Similarly, radionuclides concentration level MIN B4 0.05 021 027 307.46 024 | 031 0.6 90.63 0.93
- ' E ’ ’ BeooRy MAX | 10130 | 012 | 050 | 06 | %% | 061 | 085 | 15 | 24% 217
MEAN | 7116 | 009 0.35 044 | 49861 | 041 | 05 | 11 | 15298 153
Where M s is the mass of the standard RL 59.00 0.07 0.41 0.48 300.00 .00 | 1.00 | L0 | 370.00 0.29

Ax is the net peak area of the sample
Mzx is the mass of the sample
As 1s the net peak area of the standard
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