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ABSTRACT

An in-situ measurement of the background radiakéwel was carried out on the main campus of lbraBimdamasi
Babangida University, Lapai, Nigeria. Geiger-Mueltebe-based environmental radiation dosimeter wasd for

the measurement. A total of 15 point was surveyeoisa the campus for background environmental itéatia The

dose rate obtained ranged from 0.112uSv/hr to 0{230/hr. The mean dose rate was 0.158uSv/hr vétidatd

deviation of 0.029uSv/hr. Generally, the dose hatel from different parts of the institution arensparable to one
another and could simply be attributed to naturalices. The average annual effective dose obtafireed this

study is 0.258mSv/annum, which is less than themmeended limit of ImSv/annum by International Ccasiom

on Radiation Protection (ICRP) for non-occupatiopabpulation exposure.
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INTRODUCTION

Radiation from many sources is omnipresent on esutface, consequently man is continuously irradiafl he
basic difference between ionizing radiation andeptbommon types of radiation in the environmenthiat it
possesses sufficient energy to cause ionizatiomalter of which cell are largely composed, ionizatcan lead to
molecular changes and to the formation of chemspacies of a type which are damaging to the chromes
material. lonizing radiation injury is dependent@mumber of factors including: The nature, enedpse, time of
exposure, homogeneity of dose and shielding. Whendbse and the dose rate is within the accepted, ldhe
effect of radiation is small and most time no effiscnoticed, although the effect of low level ritn is not yet
completely understood [6]. Human body is permanednthdiated from two ionizing radiation sourcest&nal and
internal. External radiation sources can eithendiral (cosmic, earth) or artificial (e.g radiatigenerators), both
of equal risk to man. Inside the body, the K-4(big,jts nature present throughout human life. In¢hse that other
radionuclide such as radon in air enter the bodguih ingestion or inhalation, the body becomesrivally
contaminated.

The level of the natural radioactivity in the saihd in the surrounding environment as well as th&oeiated
external exposure due to the gamma radiation deppricharily on the geological and geographical ¢omas of
the region [13]. The geological and geographicdinit®n of an environment dictate to a good degtbe
radionuclides contained in the soil and rocks th8al contains small quantities of radioactivenséats along with
their progeny. The main sources of the external rganmadiation are from the primordial radionuclidése
uranium-238, Thorium-232 and potassium-40 that @esent in the earth since its formation. The arhain
background radiation in an environment also depéhdsgh to a lesser extent upon man activities smduses.
Consequently, the soil of barren area should shifereint amount of radioactivity when compared wiitlat of the
cultivated soil. Increased radioactivity resultingm usage of chemical fertilizers in Upper Egypttbeen reported
[14].
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This paper presents the background radiation lewelgamma absorbed dose rate to students, staffsambers of
general public within the campus of lbrahim BadanBabangida University, Lapai. The values obtairfed
background radiation from this work will form parftthe baseline data for environmental radiatioiNiger state of
Nigeria. The background radiation level in tertiamgtitutions in the nearby city of Minna has beeeasured and
was found to be above the world average [11].A ystafl radiation emanating from granites in an Egypti
environment has shown that in a whole body irrémiatthe annual effective dose could be as much as
0.13mSv/yr[3].

MATERIALSAND METHODS

Lapai is a Local Government Area in Niger Stategeia, adjoining the Federal Capital Territoryhdts an area of
3,051 km2 and a population of 110,127 at the 208@sgs. The State University was located in thig icityear
2005. Since then the population has continue tease rapidly. The university campus inhabits aBe0D people,
majority of who are students who also reside inhtbstels on the campuses. The town does not haveampany
that utilizes radioactive materials but the geolofyhe state suggests that environmental radid¢ieel in the state
could be significant. Niger state is covered by twajor rock formations; the sedimentary and basé¢memplex
rocks. The sedimentary rocks to the south are cteriaed by sandstones and alluvial deposits, qdatily along
the Niger valley and in most parts of Borgu, Bidaaie, Lapai, Mokwa, Lavun, Gbako and Wushishi Loca
Government Area. This sub area also contains ttensive flood plains of the River Niger and this lmade the
state to be one of the largest and most fertileealjural lands in the country. To the north is thesement complex,
characterized by granitic outcrops or inselberg&chvitan be found in the vast topography of rolllagdscape.
Such inselbergs dominate the landscape in Rafip&hiMinna, Mariga and Gurara [1].

An in-situ measurement of the background radiaterel was carried out at the Ibrahim BadamasiBaiukng
University, Lapaimain campus, using a portable &eidvueller tube-based environmental radiation heser
(Digilert Nuclear Radiation Monitor, S.E. Interr@atal, Inc. U.S.A). The dosimeter is exclusivelgideed to serve
as a low level survey meter. It was calibrated withesium-137 gamma source. The instrument is capaibl
measuring gamma dose rates in the range 0 to 20r{lRh2mSv).

RESULTSAND DISCUSSION

A total of 15 points was surveyed across the canfirusackground environmental radiation. The dage pbtained
at each point and the coordinates of the pointésented in table 1.

Table 1.Dose rates and their locations at the main campus of 1 brahim Badamasi Babangida University, Nigeria

Location Coordinates Dose rate (uSv/hr)
MMKT  9.042546N  6.340988E 0.112
HSTA 9.042065N  6.340670E 0.124
HSTB 9.042321N  6.340837E 0.138
HSTC 9.041850N  6.340914E 0.127
LBRY 9.040929N  6.341634E 0.153
CLNC 9.035881N  6.345229E 0.151
GLLB 9.040101N  6.341909E 0.171
PHLB 9.040231N  6.341978E 0.177
MRLB 9.035530N  6.341703E 0.197
BHLB 9.035425N  6.341273E 0.195
CHLB 9.035434N  6.341201E 0.204
TWTH 9.034919N  6.341576E 0.210
MCDT 9.033660N  6.344261E 0.185
PSDT 9.032839N  6.344187E 0.183
AMBK 9.033607N  6.342307E 0.166

In all the measurements, the dose rate varied Bdt2uSv/hrto 0.210 uSv/hr. The mean is 0.158u Switir
standard deviation of 0.029uSv/hr. Generally, dbse rate levels in each of the locations are coaiyeto one
another and could simply be attributed to naturakses as there are no radiation generators artbenad The mean
dose rate of 0. 158uSv/hr obtained here is fouroetooughly thrice that of the world average (00S&/hr), and
slightly higher than, but comparable to 0.154uSwahiained in Minna, about 72 kilometres north opa#gll]. A
larger percentage of radiation in the surveyed &ahie to activities of naturally occurring radimfides, mainly
228, #32Th, and*K which have high concentrations in granites. T@maining being cosmic radiation. It can be
deduced therefore that there is a large depogjtasfite in the study area. A comparison with semd@lar work is
shown in table 2.
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Table 2.Comparison of doserate from thiswork and other regions

Dose rate (uSv/hr) Region Reference
0.056 World average [13]
0.253 Turkey [8]

0.057 Spain [2]
0.117 Bangalore (india) [12]
0.132 Offa [9]
0.134 llorin [10]
0.154 Minna [11]
0.158 This work

The background radiation level varies from one ptinother within the campus. From the extreme maftthe
school toward the south, the radiation level inses steadily, reaching a peak at the twin théattare hall and
then decreases toward the southern part of theersily. The radiation level around the laboratoaedaculty of
science is generally higher, but this cannot bebated to artificial sources of radiation since radioactive
material was kept in any of the laboratories. Tighést value of 0.210 uSv/hr was obtained arouadilin theatre
lecture hall, which accommodates about 500 peapleisialways occupied for most of the time of thg.dThere is

high probability that there could be mineral dep@sth high radioactivity around the hall. The das¢e variation
across the campus is shown in figure 1.
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Figurel. Thevariation of dose rates at different locationswithin the main campus of IBB University, L apai

To estimate the annual effective dose the converfsictor of 0.7 Sv/Gy was used with outdoor occuydactor of
0.2. This indices measure the risk of stochastid deterministic effects in the irradiated indivitkiaThe
recommended value of the annual effective dosd8sthSv/yr and the criterion of the total annuakefifve dose
(indoors + outdoors) should be less thanl mSv/iyr[IBe values obtained ranged between 0.137mSvigr a
0.258mSv/yr, with an average of 0.204mSv/yr. Theakies are lower than 1mSv/yr limit recommended by
International Commission on Radiation Protectioff@® non-occupational population exposure.

CONCLUSION

The background radiation, which varied from oneglo another on the campus, could be attributédtomatural

sources (cosmic and terrestrial). The geology efatea suggests that the soil in Lapai town hasge Ideposit of
granite. It is well known that granites containtigpncentrations of uranium, thorium and potasditinThere is
thus a need for a comprehensive radiological stfdthe area to ascertain the radionuclide resptddr the

elevated gamma dose rates. There might be defasitimactive mineral around the survey areas, @albg near

the largest lecture hall of the university. Thigdst has established an external dose rate to thelgtmon in Lapai.
Although dose rate values obtained are higher wdmmpared to values from other two towns in the aegnd

global average, their effective annual dose islesker than the recommended dose limit.
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