Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Advances in Applied Science Research, 2015, 6(19-82

Library
ISSN: 0976-8610
CODEN (USA): AASRFC

Assessments of environmental radioactivity level ist. Luke’s
hospital, Anua-Uyo

"Esen Nsikan U.,'Ituen Eno E., "Ekeso Daniel S. andEtuk Sunday E.

"Department of Physics, Akwalbom State Univershtyt, IAkpaden, Nigeria
"Department of Physics, University of Uyo, Uyo, Kige

ABSTRACT

This research work investigated and presents thel lef ionizing radiation in St. Luke’'s Hospitahéa, Uyo.
Inspector Alert Nuclear Radiation Meter (Manufaedrby International Medcom with Model No. 33333fwaed
for these assessments. The meter was held at tioeradoal level (about 1m above ground level) andiiegs were
taken in pSvht at different locations of the hospital and coniensfactors were used to convert results into mSvyr
! The result obtained shows that health workerthnOld Reagent Room (ORR) are exposed to radiéiosl of
(0.517240.0062)mSvyrequivalent dose rate, higher than that of unidedireagent and it has a very high annual
equivalent dose rate of (24.093740.5622)mSwylthis is an issue of great concern since the viaugreater than
1mSvyt as stipulated by ICRP. The available data in thegital gives a mean dose rate of (0.167340.0028)mS

! except the waste bin data. Though these peoptefexhose at reagent laboratory) are exposed tusing
radiation due to radioactivity, the dose rate is iass than the required annual equivalent dose sst by ICRP.
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INTRODUCTION

Due to the radioactivity processes occurring in ¢heth, man is exposed to different types and ¢ewélionizing
radiations with or without his consent. And expesto radiation leads to damage on different lexalghe
biological system of an organism. The clinical rifkradiation damage and the resulting radiatiamdsymes may
vary to a great extent. This depends on exposunditons like nature of radiation, time and affettergans [1].
Hospitals and other health facilities use radia@ctmaterial for a variety of functions, from exaation to
treatment. For example, radiation fréfiCo and powdere®'Cs is used to sterilize blood and medical equipment
while ®°Co is also used to kill diseased brain tissue. Glapf'*'Cs are implanted next to tumors to kill cancerous
cells, and thin tubes of radioactive material aseduto operate gauges and other diagnostic devitmsgever the
International atomic Energy Agency (IAEA) estimatdsdose contribution in the environment in the iemvment
show that over 85% of the radiation dose receivednan is derived from naturally occurring radiorides while
the remaining 15% is from cosmic rays and nugheacesses[2].

Secondly, the enormous global interest in theysaut survey of naturally occurring radiation amyieonmental
radioactivity had been essentially based on theoitapce of using the results from such studiesHerassessment
of public radiation exposure rates and the perfoigaaof epidemiological studies, as well as refezameliometric
data relevant in studying the possible changesuirenmental radioactivity due to nuclear, industrand other
human technology-related activities[3]. Again, &shbeen established that out of the total radiadimse that the
world population receives, about 96.1% is from retsources and the remainder is from human-madess [4].

Following health risks associated with the exposar@door radiation, many governmental and intéomal bodies
such as the International Commission on Radiolddicatection (ICRP), the World Health OrganizatidHO),
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etc. have adopted strong measures aimed at minignigich exposures. This is imperative because th& m
significant exposure as regards the radiation hdaitden is due to the isotopes of radon (222Ra22ddRa) and
are the members of the decay series of 238U an@ilR3226Ra and 224Ra) and are members of the deras of
238U and 238Th, respectively. Radon and its slvetlidaughters are alpha emitters. They consegubatiome a
major source of internal exposure of the respiyatoacts when inhaled [4-6], hence the call for theasurement
and survey of environmental radioactivity levels9[7

Specifically, in Nigeria there is concerted effavtvards determining the radionuclide concentraterels in the
environment, different raw mineral and building eréls [10-11] industrial wastes and by-productsnfrsome
industries [12 — 24].

The present work was intended to add to and enhdmexisting information on the survey of envirental
radioactivity level in Nigeria with particular intest in St. Luke’'s Hospitals Annua which is onetloé major
hospitals in Akwalbom.

Presently, there is no data existing on the sumkgnvironmental radioactivity level in St. LukeHospital,

AnuaUyo. The knowledge of radiation level in theviemnment is imperative; this study is thereforgested to
yield data that will provide information that mag sed to assess the health effects on the papuiatithe study
area. Part of the aims are to determine the levehdioactivity in all the Laboratories in the ppdsl; evaluate
radiation dose equivalent from the count ratedftferent locations within the hospital and detérenthe possible
dose impact of the research operations on the batryrworkers and other member of the public.

MATERIALS AND METHODS

A typical portable Inspector Alert TM Nuclear Ratitim Monitor was used to detect and measure thatrad

equivalent dose. The survey meter, model GLR61-64\M6 serial No. 33333. Quality 1, The Nuclear Réadia

Monitor is made in USA by International Medcom. Timspector AlertTM Handheld Nuclear Radiation Monit
improves safety in laboratories and in the fieltbtlyh quick analysis and determination of radiatewels. The
handheld monitor measures alpha, beta, gamma aadiation. Its safety-first calibration feature caliminate

exposure for personnel. The Inspector Alert quiakbyifies first responders to the presence of hakrdafvels of
nuclear radiation. Easy to read digital displayveh@a wide variety of readings: mR/hr, CPM, CP§)18w/hr. But in
this study, the measurement was expressed in 18iene@rt per hour. The survey meter is run by oné8iery.

This research was carried out at St.Luke’s Hospitala, Uyo. The selected locations for the expenimeere: the
pathology laboratory area (PLA), pathology labonatstore (PLS), blood bank room (BBR), blood bamdres
(BBS), pathology laboratory washing area (PLWA)¢cmbiology section (MS), waste dumping site (WD$9w
reagents room (NRR), old reagents room(ORR), Tulbescs room (TR), drugs store (DR), X-rays Machine
room(XMA). Readings were recorded at intervals gebonds for each monitoring area. Exposure rasetakan in
uSvhi, the quality factor was taken to be unit and cesiee factor was used to convert it to mS¥yEquation 1).

D X X24 X 365
1000

H = )
where H is the dose equivalent in mSYyb absorbed dose in Gyhand u is the outdoor occupancy factor =
0.2[24]

EXPERIMENTAL PROCEDURE

At each laboratory, the survey meter was held abo0tO3m away from laboratory
instruments/equipment/chemicals/reagents. Sincmaetivity measurement or process is statisticd) i€adings
were taken on each laboratory, average and errtineofeadings were obtained. The equivalent dogeoin the
survey meter was converted to the annual doserréde each of the location using the relationg4j:
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RESULTS

Table 1: Exposure rate in St. Luke’s Hospita, AnuaUyo

SIN | Locations/Code Annual Equivalent Dose Rate (m$w-1
1 pathology laboratory area (PLA) 0.11057+0.0012
2 pathology laboratory store (PLS) 0.07826+0.00086
3 Blood bank room (BBR) 0.1204+0.00192
4 Blood bank room (BBS)0.10014+0.00126
5 Pathology Laboratory Washing area PLWA 0.11653050
6 Microbiology Section (MS) 0.1057+0.0004
7 Waste dumping site (WDS) 0.11057+0.0010
8 New reagents room/store (NRR) 0.13172+0.0008
9 Old reagents room/store (ORR) 0.11057+0.0062
10 | Tuberculosis room (TR) 0.12951+0.0015
11 | Drugs store (DS) 0.1954+0.0092
12 | X-rays room (XRR) 0.2797+0.0076
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Figure 1: Distribution of annual dose equivalent dee rate on the locations
DISCUSSION

The results are presented in Tablel. From thetsesbtained, old reagent room/store have high edgiv dose rate
exposure of (0.5172+0.0062)mSVydue to the presence of radioacti’& in potassium iodate solution (KKD
found at that location. Eyebiokun et al.[28] in @rstate measured the activity concentrationStofabsorbed dose
equivalent of commonly consumed vegetables. A neiagaste bin found at this location contains somidentified
reagent and it has a very high annual equivalesé date of (24.09365+0.5662) mSvy(Fig1). This is an issue of
great concern since the value is greater than lyritSpermissible limit as stipulated by ICRP stand2j.

Also, followed by X-ray room with (0.27976+0.0076)Svyr’.Tizhe and lke [30] carried out a detailed research
work on the detection and measurement of the peibiés radiation levels of diagnostic X-rays unit Some
selected seven hospitals in Northern Nigeria, usimgdiation monitor. The levels of radiation frane hospitals
monitored ranges from 0.025rem/week to 0.029 rem/Wiese values are significantly less than theriatiional
recommended maximum permissible radiation level Oofrem/week by the International Commission on
Radiological Protection [29]. Other locations haelequivalent dose rate exposure, which may beectnysthe
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building materials used. Also, Aulay and Colgan[3d]lreland determined gamma activity of some huoid
materials and obtained a mean dose rate of (0&6) X 10°Gy/hr.Furthermore, Bou — Rabee et al [32] analysed
various building construction materials in Kuwait fadioactivity the result showed tHfatrh was predominant in
all the building materials. Similar experiment wagestigated in Poland and computed a dose ratg 208Gy/hr.
Measurements indicated that the values were stitlinvthe safety limits [29].

CONCLUSION

The available data gives a mean annual dose rael673+0.0028 mSvi{exception of the waste bin exposure
rate at Old reagent room). Though the existenderoting radiation due to radioactivity is estabésl in St. Luke’s
hospital, Anua, there are insignificant health hdgaof 1 mSvyt equivalent dose rate for public exposure and
20mSvyt! for radiation workers. lonizing radiation (due redioactivity) safety, monitoring and assessmeneha
become issues of great concern environments), sintigh doses, ionizing radiation is carcinogenic.
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