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ABSTRACT

The UNSCEAR [1] observed that there could be sotpeseire at work which would require regulatory gohbut
is not really considered. This study was, then, \getto evaluate the annual effective dose equivatén25
Laboratories in Town Campus of University of Uygd\ia and to determine if the evaluated dose keeuld lead
to any radiological health effect in the workeradaalso to determine if the laboratories requirgutatory control.
The radiation exposure at the laboratories measuusihg Inspector alert surveying meter were coragrno
effective dose and compared with the public andipatonal values. From the results, the effectiveedequivalent
were moderately low varying from 0.12840.041mSwéy0.309+0.049mSv/yr with mean value of 0.2294+694
except in pharmaceutical/Medicinal Chemistry Lalorg store room (SA) where higher value of
1.01540.09mS/yr was recorded. The evaluated efiediose values in the laboratories were below puahd
occupational exposure safe limits and may not resréyg result in any radiological health hazard.

Keywords:. effective dose, Occupational exposure, Laboratptiesversity of Uyo, health hazard.

INTRODUCTION

The vast global interest in the study and survegatfirally occurring radiation and environmentalioactivity had
been essentially based on the importance of ufiagresults from such studies for the assessmepiublic

radiation exposure rates and the performance afeemblogical studies, as well as reference radidmetata
relevant in studying the possible changes in enmirental radioactivity due to nuclear, industriati ather human
technology-related activities[1]. Again, it has beestablished that out of the total radiation dibeet the world
population receives, about 96.1% is from naturaftses and the remainder is from human-made so@ices|

Owing to the health risks associated with the exmms$o indoor radiation, many governmental andriratonal
bodies such as the International Commission on dRagical Protection (ICRP), the World Health Orgaation
(WHO), etc. have adopted strong measures aimediratmining such exposures. This is imperative beeate
most significant exposure as regards the radidtéaith burden is due to the isotopes of radofRé and®‘Ra) and
are the members of the decay serieS%f and®**Th, (**Raand®*Ra) and are members of the decay serié&%df
and?*®™ respectively. Radon and its short-lived daughéeesalpha emitters. They consequently become armaj
source of internal exposure of the respiratorytsrachen inhaled [3,4,5], hence the call for the soeament and
survey of environmental radioactivity levels [6]7,8
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In Nigeria there is concerted effort towards deiaimng the radionuclide concentration levels in grevironment,
different raw mineral and building materials [91D,12,] industrial wastes and by-products from sanaistries
[13,14,15,16,17,18,19,20,21,22, and 23].

This present paper was designed to add to and ealthe existing information on the survey of envimental
radioactivity level in Nigeria with particular imest in Town Campus University, Uyo in Niger DeRagion.
Presently, there is no data existing on the suofenvironmental radioactivity level in Town Campusiversity in
Uyo.

The knowledge of radiation level in the environmisnimperative; this study is therefore expectegliédd data that
will provide information that may be used to ass@ss health effects on the population in the stadsa. The
objectives of the present study are to: (i) detemthe level of radioactivity in all the Laboratsiin the University
Campus Uyo (ii) evaluate radiation dose equivalenh the count rates for different locations in theiversity; and
(i) determine the possible dose impact of theeaesh operations on the Laboratory workers, stsgéstturers and
other member of the public.

Location of the Study Area

SIN L ocations Sample Code

1 Physics Laboratory | SA,

2 Physics Laboratory SA;

3 Physics workshop SAs

4 Physics store SA,

5 Chemistry Laboratory SAs

6 Chemistry Laboratory Il SAs

7 Chemistry Laboratory IlI SA;

8 Zoology Laboratory | SAg

9 Zoology Laboratory Il SAy

10  Microbiology Laboratory | SA
11  Microbiology Laboratory (PG) SA
12  Botany & Ecological Laboratory | SA
13  Botany & Ecological Laboratory II SA
14  Pharmaceutical/Medicinal Chemistry Lab (PG) 1SA
15  Pharmaceutical/Medicinal Chemistry Lab | 1SA
16  Pharmaceutical/Medicinal Chemistry Lab Il DA
17  Pharmaceutical/Medicinal Chemistry Lab (Instratriem) SA;
18 Pharmacology and Toxicology (Animal House) 1SA
19  Pharmacognosy Laboratory | 8A
20  Central Research Laborat SAx
21  Food Science and Technology Laboratory 21SA
22  Zoology Store SAx;
23  Central Research Lab (Insment room SAy;
24 Pharmacognosy Laboratory Il 8A
25  Pharmaceutical/Medicinal Chem Lab. (Store Room) SAss

MATERIALSAND METHODS

A typical portable Inspector Ale Nuclear Radiation Monitor was used to detect arehsure the radiation
equivalent dose. The survey meter, model GLR61-6AM6 serial No. 33333. Quality 1, The Nuclear Réidia
Monitor is made in USA by International Medcoithe Inspector Aleft! Handheld Nuclear Radiation Monitor
improves safety in laboratories and in the fieltbtlyh quick analysis and determination of radialievels. The
handheld monitor measures alpha, beta, gamma aadiation. Its safety-first calibration feature caliminate
exposure for personnel. The Inspector Alert quiakdyifies first responders to the presence of hakievels of
nuclear radiation. Easy to read digital displayvehi@a wide variety of readings: mR/hr, CPM, CPS.8v/hr. But in
this study, he measurement was expressed in micro Sievertqmgr(,tcSvhr_l). The survey meter is run by one

9V battery.

Experimental procedure
At each laboratory, the survey meter was held ab&u3m away from laboratory instruments/
equipment/chemicals/reagents. Since radioactivitgsarement or process is statistical 100 readirggs t@aken on
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each laboratory, average and error of the readirgge obtained. The equivalent dosemﬁvhr'l from the survey
meter was converted to the annual dose raerv}rr_lfor each of the location using the relations byj{24

HT, = O X Ux24% 365 )
100C(

HT

o=—— (2)
Q

Y_ZHTCF X

F(HT. - X)?
SE= 2F( NC ) (5)

Where HT = Equivalent dose inSvhr™
HTc = Equivalent dose imSvy*

d = Absorbed dose in Gyfr

| = Outdoor occupancy factor

Q = Quality factor =1

SE =Standard error

RESULTSAND DISCUSSION
Owing to the differences in instruments, equipmehemicals and reagents in various laboratorieeustudy,
their radiation levels differ significantly frombaratory and from one place to another. The ramiagiarameters

[effective dose equivalentnSvyt')] with standard deviation are presented in Tabdad the distribution in Fig. I.

TABLE 1: Equivalent dose (HT) and statistical analysisfor environmental radioactivity survey of Laboratoriesin University Campus,

Uyo

SN  SampleCode pSvhr® mSwyit  SE Dose equivalent

1 SA 0.101 0.177 0.0017 0.177

2 SA, 0.111 0.19¢ 0.021¢ 0.19¢

3 SA 0.124 0.218 0.0011 0.218
4 SA, 0.089 0.156 0.0035 0.156
5 SAs 0.09:2 0.161 0.003¢ 0.161

6 SAs 0.073 0.128 0.0023 0.128

7 SA 0.107 0.188 0.0032 0.188
8 SAs 0.13¢€ 0.23¢ 0.002¢ 0.23¢

9 SA 0.093 0.164 0.0029 0.164
10 SAg 0.089 0.156 0.0035 0.156
11 SAn 0.09i 0.16¢ 0.001: 0.16¢
12 SA; 0.084 0.147 0.0029 0.147
13 SA; 0.095 0.168 0.0014 0.168
14 SA4 0.176 0.309 0.0350 0.309
15 SAs 0.139 0.243 0.0350 0.243
16 SAs 0.161 0.282 0.0020 0.282
17 SA~ 0.0891 0.158 0.0021 0.158
18 SAs 0.0950 0.167 0.0029 0.061
19 SAg 0.156 0.274 0.0030 0.274
20 ShAyq 0.095 0.168 0.0014 0.168
21 SA 0.096 0.169 0.0017 0.169
22 SA, 0.117 0.204 0.0029 0.204
23 SA; 0.136 0.238 0.0013 0.243
24 SA, 0.139 0.243 0.0042 0.243
25 SAx 0.58( 1.01t 0.020: 1.01¢

0.2294
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Fig. 1: Distribution of Annual effective dose equivalent with the standard deviation

From the results obtained (Table 1) the maximumedesuivalent of 1.015+0.091mS%ywas in Medicinal
Chemistry (SAs) with minimum dose equivalent of 0.128+0.041mSwias in Central Research Lab (A The
average effective dose equivalent of 0.23+0.047mSwvAs obtained from 25 locations in the universiggnpus.
These values were low when compared with the éffeaiose equivalent (0.745+0.085mSv/yr) at the nghla
campus of University of Port-Harcourt[25] and tl#6][ Therefore, there is need to protect the envirent for
adequate health and well being of the people, disawd¢o conserve and use sustainably the envirahared natural
resources for the benefit of present and futuregaions.

CONCLUSION

Based on the findings from this paper, the follogviconclusion can be drawn as regards the charstiteriof
radioactivity levels in Town Campus of University.

« A radiation level above permissible limits was alied on Pharmaceutical and Chemistry Laboratorgrést
room) within the study area. Within the store ro@quivalent dose of 1.05+0.091mSv/yr was obtaifidis value
was higher than the prescribed safe limits, sifize dcceptable dose equivalent for the public is iy or
20mSv.yf* for radiation workers (ICRP, 1991).

» Again, the result indicated 24 out of 25 locatiafsthe study area with low effective equivalent éaghen
compared with the international safe limit of ICRP91.
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