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Abstract

The research work is aimed at investigating the r&ibn dose from two
major dumpsites in ljebu-ode and ljebu-igbo localogernment of Ogun
State. These major dumpsites are used by companésiiences, schools,e.t.c
as their dumpsites. Radioactive materials from thastes from these users
find their ways into the dumpsites. A total of twignspots were randomly
selected at the dump sites and a radiation detedimsimeter Gamma RAE I
placed at one meter above the ground level was dsedth-situ measurement
of the dose rate per spots for a stipulated perafdime. Gamma RAE Il R
uses Csl (Tl) as detector. It has in-built daily ldaration capacity and factory
calibration is not required. Energy range is 0.06Me3.0MeV. It's sensitivity
is greater than 100 cps per uSv/hr. Dose equivalemge (DER) for**'Cs is
0.01-40uSv/h and accuracy of £30%.The average of ttose rates per spot
was estimated to be 64nGy/h for the dump sitejabli-lgbo while the dose
rate for the dump-site at ljebu-ode is 128nGy/h. &hannual dose rate
estimated for ljebu-Igbo dump site is 7&Sv/yr and the annual dose rate for
liebu-Ode dump site is 1574&v/yr. The values of the annual dose rate for
both dump sites are quite lower than the world aptable limit of 1mSv/yr
for public exposure to radiation. Conclusively,dre is no health implication
of exposure to radiation from the possible radioset materials at the
dumpsites in the locations for both the public useand the workers at the
dumpsites
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1.0 Introduction

Wastes from industrial and domestic activities cantain various radioactive materials which camltego exposure of the
general public and workers to ionizing radiatiorthe dump sites. Chemicals used in the procesditiiedinished products
in industries can contain radioactive materialsvafi. Also, there had been works that showed ttegtle foods in Nigeria
contain traces of radionuclide [1] and waste frdmvese food finds there ways into the dumpsites. dibpersed of these
refuse dumps without adequate management, parlicutze radioactive contaminants expose the pojpulkacradiation

hazard. Also, the bulk of the hazardous industmal domestic waste generated and dumped indisatetynon open fields,
streams, rivers and even on road sides, therebgpttming to cause diseases, epidemics, floodindkrodting motor ways

[2]. Hazards posed by such dumpsite are not antgrim of odor and presence of disease causingroiganism, but can
arise from the radiation emanating from such duteg4]. It has also been established that vegetatitd environmental
fields in Nigeria contain traces of radionuclidé. [All these are contained in the domestic wasté&kviare indiscriminately
dumped on open fields [3] farms soils [5], Quaiitgs[6], rivers [7], well and boreholes [8], inditiss [9] and even on road
sides and mechanic workshops [10]. Radiation eorissharacterization of waste dumpsites and meagureai radiation

level in refuse dumps shows the level and long teffiects of these radiations if not properly morétb[11]. The two major
dump sites are in ljebu-Ode and ljebu-lgbo of kie¢erest since for the survey of dose rate witedd the level of exposure
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of the workers and the general users of the duteg 8 ionizing radiation coupled with the facttthl possible sources of
elements of radioactive wastes (industrial and diiclemay find the ways into the dump sites. Theulteof the research
work will avail the dwellers, business owners, farmmand others in the vicinity of the dumpsites rddiological impact of

the location of the dumpsite to them if any. Itlvalso avail the government the knowledge radialaljimpact of such

dumpsites in the vicinity of the public if any allv It will also serve as base-line for future i@ddgic survey of the

dumpsite in case of future location of more indestin ljebu which is the out-cry of the generabifythe populace. Finally,
the work will also contribute to the existing boafyknowledge in this field of interest of environntel studies.

The research work is to aimed at accessing thepaticun and public exposure level at the major dutegsn ljebu-Ode and
liebu-Igho as a result of exposure to ionizing aidn from possible radioactive and domestic wadigaped at the sites.
The following are the specific objectives of theriwo

0] Measurement of in-situ dose rates at the durepsi
(i) Estimation of the annual dose rate at the dwsitgs
(iii) Compare the result of the work with similaiorks in the carried out in the nation and to coragae result of the

research work with permissible limit of exposuweédnizing radiation.

2.0 Materials and Methodology

The location of the study Iljebu-Ode and ljebu-Igbdgun state with coordinate of 210" North and 8 24 0" and the
locations of the dumpsites are specifically at Ujggbo and ljebu-Ode. The population of ljebu-lgld Ode are 284,336
and 226,6543 respectively[11, 12].Also the two tmoes has an areas 967kmand 192krf{11,12]. lijebu-Ilgbo town’s
primary economic activity is in timbre, cocoa antley mineral resources and is home of many saws.MNSCEAR [13]
observed that there could be some exposure at whith would require regulatory control but is neally considered.
There had been research work carried out on Radiaposure levels within timber industries in ®ala Nigeria [9] and
this supports the importance of the research wotjebu-Igbo dumpsites where the wastes from thesils may find their
way into the dumpsite. ljebu-ode is the trade aeotea farming region where yarmassavagrain tobaccoand cottonare
grown. There are more industries located in ljeta-oompared to ljebu-Igbo. A total of twenty spb@sper location) were
randomly selected at the dump sites and a radiditector dosimeter Gamma RAE Il placed at one madteve the ground
level was used for in-situ measurement of the dateper spots for a stipulated period of timd(futes). Gamma RAE I
R uses Csl (TI) as detector. It has in-built da&jibration capacity and factory calibration is metjuired. Energy range is
0.06MeV-3.0MeV. It's sensitivity is greater thanQL@ps per uSv/hr. Dose equivalent range (DER}¥@s is 0.01-40uSv/h
and accuracy of +30%.In normal operation mode ditmeter can detect gamma radiation and accuendtzdage data. It
can also record maximum and minimum radiation |eletbcted since last cleared. The average of tdurdose rates for
the ten spots per location was estimated usingtieuél). Conversion calculator for radiation d¢$8] was used to convert
the values of dose rate juSv/hr to nGy/hr before using equation(1) to estarthe annual dose rate for the dumpsites.

The insi-tu mean absorbed rate per hour is cdkxilasing the equation (1)

X E B, (1)

n
Where: ¥ x = Summation absorbed dose rate in micro sievert ar h
X = Mean of absorbed dose rate per hour
n= Number of spots per locations
The annual effective dose rate to the populationyés calculated by the formula:
L T B PP PRPRN 2
Where D is the calculated total dose rate , T ésdbcupancy time ( T=f X 24 X 365.25h yé8rf is the occupancy factor
with value of 0.2 and 0.8 for outdoor and indooraswements respectively anglis the conversion factor ( 0.7 SvGy-1 )
UNSCEAR[14]

ORTH EAST

= [JEBU EAST
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FIG.1: Map showing the locations of data collection
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3.0 Result and Discussion
This section presents the result of the resulhefresearch and the pictorial representation sé dates from the dump sites.

Table 1: Result of In-situ Dose Rat@$v/ hour) for Dump site at ljebu-Igbo
SPORTS PEAK DOSE RATE(XuSv per hour

1 0.04
0.04
0.03
0.07
0.09
0.09
0.09
0.09
0.08
0.02

©| | N| O O hf W[ N

=
o

The average of the dose rates per spot was estinmtee 64nGy/h for the dump site at ljebu-Igbole/iie annual dose rate
estimated for ljebu-lgho dump site is 783v/yr. The values of the annual dose rate for theplsites are quite lower than
the world acceptable limit of 1mSv/yr for publicpmsure to radiatioriThe result of the research work is higher than the
work of Olubosede etal [15] for five dumpsite in Lagos State with valueEs29.08uSv/yr,28.05uSv/yr,19.29uSv/yr,17.53
uSv/yr and 15.7&Sv/yr respectively. The mean effective dose obthifnem the study was found to be greater than the
world average of 70,(Bv year specified by UNSCEAR [14] for an outdoor effectivese.
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Fig 2: Pictorial Representation of In-situ Dose Ra&({/hr) at ljebu — Igbo Dump Site
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Table 2: Result of Insitu Dose RateuSv/ hour) for Dump site at lje-Ode

SPORTS | PEAK DOSE RATE(X) pSv per hout
1 0.12
2 0.11
3 0.11
4 0.12
5 0.12
6 0.12
7 0.15
8 0.15
9 0.15
10 0.13

The average of the dose rates per spot was estirftatee 128.0 nGy/h for the dump site at I-Ode while the annual do
rate estimated for the dump site is 15Bv/yr. The values of the annual dose rate for timafsites are quite lower than t
world acceptable limit of 1mSv/yr for public expesuo radiatior The mean effective dose obtained from the study
found to be greater than the world average of @®Oyea specified by UNSCEAR for an outdoor effee dose.
Additionally, the result of the research work fbetannual dose rate is greater than the work bbd3ede etal [15].It is of
keen interest to note also that the result of &search work for the -situ dose rate and annual dose rateannum for both
dump sites are greater than that of Lateefal[16](38.01uSv/yr),Odunaike e#l.,[6](21.8 uSv yea™ ) and Odunaike et
al.,[17](36.0 uSv year').However,the values of the annual dose rate for both durgs sire quite lower than the wo
acceptable limit of ImSv/yr for public exposureaadliation, CNSC[18
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Fig 3: Pictorial Representation of kitu Dose RateSv/hr) at ljebi— Ode Dump Site

4.0 Conclusion

The survey of radiation dose rate in major dumessih ljebu Ode and lje-lgbo has been carried out and the result st
that the both the isitu dose rate and the estimated annual dosegdtglier than other research work considerethe

literature review in the work[16,6,17]. Additiong the mean effective dose obtained from the studyfauasd to be greate

than the world average of 7Q.Bv yearl specified by UNSCEAR [14] for an outdoor effeetidose. Howeve the values of
the aanual dose rate for both dump sites are quite |diaen the world acceptable limit of 1mSv/yr for pakexposure tc
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radiation, CNSC [18]. In conclusion, there is nalbie implication of exposure to radiation from tpessible radioactive
materials at the dumpsites in the locations fohlibé public users and the workers at the dumpsites
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