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2016 Governorate. Although Qlyasan stream and TanjererRwere used intensively f
Accepted: 9 January irrigation purposes, they also used as sink foeixéeg a large volume of domestic a
2017 industrial wastewater without any treatment. Consely, this may be led to differel

Published online: 20 types of contamination such as radiation. Therefihe background radiation w

June 2017 measured at nine sites along Qlyasan stream, TaRewer and after the confluen
Point of Tanjero River by Derbendikhan Lake. Theameemnts were carried out in
Key Words: two periods, namely May and June 2015, by usin®&-9000 Mazur nuclear radiatic
Derbendikhan Lake, monitor instrument. The average background radiatib effective dose at destinati
Tanjero River, sites was ranged from 0.07 to 0.08 p<*in May, but in Junt ranged from 0.06 to 0.10
Qlyasan Stream, uSv hi'. The calculated average of the annual accumulefiedtive dose was varie
Background between 0.1C-0.175 mSv ¥, this finding was within the recommended permiss
radiation, Annual limit by the International Commission on RadiolaicProtectio (ICRP) and
Effective Dose. (UNSCEAR). The highest average of annual accumdileffective dose was 0.175 m

y'and measured at site S3of Qlyasan str

Introduction

In recent years, the quality of freshwater in Irdgirdistan Region (IKR) became a critical iss
Therefore the quality of surface water resourceailshbe monitorin [1] and [2]. Qlyasan Stream, Tanje
River and Derbendikhalbake in Sulaimani Governorate are used intensifalyrrigation, and also used
an end point of urban wastewatThepollution caused byhedischargeof domestic, agricultural, ar
industrialeffluentsinto the mention water body sources caused degraddtiaater quality year after yee
Generally, most rivers pass through cities in tbeetbping countries use as a sink and end poiefflofents
discharged from the urban areas Many studies, for exapte like [4] and [5] indicated that Qlyas
stream and Tanjero River were contaminated withtevester. Radionuclide pollutants may be release
the environment from industrial activities and iontrast with no-degraded organic materials, theret
acamulate in water stream [6]. Particulate matteisené in water may hold and adsorb the low solyk
radionuclides that exist in the water Inorganic fertilizer that used intensively to impeocrop yield may
be possible sources of radionuclidest released to water sources and the continuous ofléertilize
enhance the radioactivity level in water sourcdsaf& [9]. Natural radioactive present in watei], sair
come from the terrestrial radiation, therefore ratuadioactivity in water (pends on geological ai
geographical nature of the water’s origin [10] &§htf.
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According to [12], radioactive contaminati@radioactive substances which deposition and pcesen
surfaces or within solids, liquids or gasses, whbs#r presence is undesirable. Radioactivity sxistthe
environment as a natural phenomenon, radiation radtbactive material that used in many beneficial
applications such as; industry, medicine, agricaltiand research also use worldwide in nuclear powe
generation. Therefore radiation and radioactiveent may arise risks to human and environment, the
safety standard must be used to control [13]. Riadi&xposed to human may be natural or artifiorégin,
79% of the radiation exposed to peoples is fromnaasources, while 19% from the application in road
and resting 2% from the fallout of the nuclear pogeneration [14]. Inhalation of aerosols contart@da
with radionuclides and ingestion water and foodtammnate with radionuclides and irradiation my pase
threat to the public [15] and [16]. Aquatic envino@nt contaminate by radioactive may result in itigas
doses by three pathways: surface and ground wateces use as freshwater for drinking, consumgtiin
and another aquatic biota, and consumption ofggrag biota irrigated by contaminated water [17].

For assessment the radiation exposure touh®h, the pollution levels of radiation in the eouiment
must be studied carefully, many countries studiad eeasured the hazardous level of radiation and
radionuclides in the water. World Health Organmatrecommended a permissible level of radionuclides
freshwater and irrigation [18]. The annual effeetidose has been recommended by the International
Commission on Radiological Protection (ICRP) is en8v y* for the individual members of the general
public for prolonged exposure [19], and accordimdlf/] estimated the natural radioactivity that @sgd to
the public by the effective average annual dosévatgnt to 2.4 mSv y(cosmic ray 0.4, terrestrial gamma
ray 0.5, radon 1.2, and food and drinking wate),dt3e mean value of outdoor annual effective dose
area with the normal background radiation 0.48 1yiSv

This study aimed to measure the levels of fpamind radiation of effective dose in surface watkr
Qlyasan stream, Tanjero River and Derbendikhan Liakghermore the study aimed to calculate the alnnu
effective dose and to generate a radiometric detinhight be useful for future radiation evaluatitndies
in the study area.

Description of the study area:

The study area of Qlyasan Stream, TanjerorRind Derbendikhan Lake are geographically lies/eeh
latitude 35°34'58"- 35°13'07" N and Longitude 45222 - 45°51'47" E and elevated 467 -752 m abowe se
level in Sulaimani Governorat€igure 1). Qlyasan stream that used as end point for uetlesastewater of
Sulaimani Governorate located between 3835 35°2844" N and 45°21' 39 45°2616" E. Tanjero River
is located between 35°28"- 35°1904” N and 45°26' 16 45°5027" E in Sulaimani Governorate, Qlyasan
and Kani ban streams linked to the Tanjero Rivenvall as many outlet discharge of sewage effléremh
industrial area in this River [4]. Therefore Tanjd®iver flows into Derbendikhan Lake which is orfehe
great tributaries of Tigris River.

M ethodology:

To estimate the Background radiation of QlyaS&ream, Tanjero River and Derbendikhan Lake, four
sites S1, S2, S3 and S4 were chosen along thehlstiethe Qlyasan Stream to measured radiatiorfeurd
sites S5, S6, S7 and S8 were chosen to measurgioadalong Tanjero River, which polluted with
wastewater without any treatment [4] and [5]. Alsibe S9 was selected after about 9 km of the aentie
Point of polluted Tanjero River by Derbendikhan éato assess radiation level in this part of Dediidran
Lake Figure 1).
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Figure 1: Location map showing the measuring sitébe study area (Source: Google maps)

To measure the background radiation levelswater along Qlyasan Stream, Tanjero River and
Derbendikhan Lake. A portable MAZUR PRM 9000 instant for monitoring nuclear radiation was used.
This model measures the ionizing particles andatami levels of alpha, beta, gamma and x-ray, sthee
model is equipped with Geiger-Muller Pancake Tubedbw. Measurements were recorded twice in May
and June 2015 on a 30-minute timed measuremert dasach site of study. The instrument placedy wa
from any items that could be radioactive, such agats, pottery, granite counter tops, etc. Theingadf
effective dose radiations emission was measurethioyo Sieverts per hour (uSVHr and the values of
minimum, maximum, and average were obtained fraardilplay of the instrument (IR).

Additionally, the total counts of the beeps (pulsekich indicate the released nuclear particlesnftbe
decay of atomic nuclei were measured in Countdvjirute (CPM). Also, the annual effective dose (AED)
in (mSv y') was calculated from the measured values of tmuareffective doses as in equation (1), to
assess the contribution of radiation to public expe.

Annual Effective Dose (AED) mSv'y= uSv hi* x 24 hr ¢ x 365 d y*x 10°x 0.2.........(1).

For outdoor exposure occupancy factor is takenagld].

Resultsand Discussion

The background radiation of effective dosengjty in surface water along Qlyasan Stream, Tanjer
River and Derbendikhan Lake for the months May donde 2015 were measured and the values of
minimum, maximum and average of background radiat nine sites presented in Table (1 and 2)
respectively. Regarding the minimum and maximunasueed for background radiation of effective dose i
May 2015 were revealed that values were 0.05 &ty 0Bv hi* and 0.08 and 0.12Sv hi*as minimum and
maximum ranges respectively, and the average bagkgrradiation was ranged from 0.07 to QU hi*
(Table 1). The relative variation irbackground radiation of these water sources itbated to release of
radiation from different radiating sources of baththropogenic activity and natural terrestrial atidn.
Also the researchers [10] and [11] pointed out thatbackground radiation in water depends on ggcdb
and geographical nature of the water’s origin.
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Table 1: Background radiation values measured fbsites in May 2015.

Sites  Elapse time  Beeps per Radiation in microSievert/ hour (uSvhf)
(minutes) minutes Minimum Maximum AveragelR
S1 30 37 0.06 0.12 0.08
S2 30 29 0.05 0.09 0.07
S3 30 34 0.07 0.10 0.08
S4 30 31 0.06 0.10 0.07
S5 30 33 0.06 0.10 0.08
S6 30 32 0.06 0.10 0.08
S7 30 30 0.05 0.09 0.07
S8 30 32 0.06 0.09 0.08
S9 30 28 0.06 0.08 0.07

"IR stands for instrument reading and not represémscalculated average.

Results in June 2015 (Table 2) showed that themmini, maximum, and average background radiation were
ranged from 0.03 to 0.Q9Sv hi*, 0.08 to 0.0141Sv hi*and 0.06 to 0.1QiSv hi* respectively, the high value
recorded at site S8night be due to discharging of wastewater fromebutf different sources such as;
domestic activities and hazardous waste of indalstivities into Qlyasan stream, as well as tleasaring

site of S3 was close to the outlet of the wastemageconfirmed previously by [4] and [5].

Table 2: Background radiation values measured tbsiges in June 2015.

Sites  Elapse time  Beeps per Radiation in microSievert/ hour (uSvhf)
(minutes) minutes Minimum Maximum AveragelR
S1 30 29 0.06 0.08 0.07
S2 30 29 0.04 0.09 0.07
S3 30 42 0.09 0.14 0.10
S4 30 29 0.06 0.08 0.07
S5 30 28 0.04 0.11 0.07
S6 30 30 0.04 0.10 0.07
S7 30 29 0.05 0.10 0.07
S8 30 30 0.05 0.08 0.06
S9 30 29 0.03 0.11 0.07

As shown in table 3 and figure 2, the annual éffedose (AED) ranged from 0.088 mSwy 0.123 mSvy
!for the minimum values at the sites (S2 and S7)sérdS3 respectively, while the annual effectivsedor
maximum values ranged from 0.140 m3watysite S9 to 0.210 mSvat site S1 in May 201Results also
revealed that the averagéthe annuahccumulated effective dose were ranged betwee@ @S Vin the
sites S2, S4, S7 and S9 to 0.18v V in the sites S1, S3, S5, S6 and @ mean value of annual effective
dose were ( 0.103, 0.169 and 0.132 m3y yalculated from minimum, maximum, and averageiesl
respectively. The annual effective dose for JuriesZTable 3 and figure 2) ranged from 0.053 m3woy
0.158 mSv yas a minimum values, while the annual effectives danged from 0.140 mStip 0.245 mSv'y
Lfor the maximum values, also theximum value of averagannual effective dose was calculated in site
S3 (0.175mSv ) , the mean value of averaganualaccumulated effective dose in May 2015 was 0.132
mSv ¥, while in June was 0.127 mSV.yTherefore the calculated mean valuesaskrageannual
accumulated effective dosen May and June was lower than recommended standemide, that
corresponding world value of annual effective dissemSvy* for the individual members of the public [19]
and average of annual effective dose isrB3V ¥, Also lower thanworld average value 0.48 mSV fpr
outdoor of annual effective dose come from gamma radiationclviiecommended by [17]. Results
agreement with [20], which found the total radiatidose rate inside Sulaimani city was within the
recommended permissible limit. High level of ramiatat site S3 is attributed to the discharge cdtexaater
from domestic activities into Qlyasan stream. Hdaas waste may contain release radionuclides polisit
from the present industrial activity into Qlyasaream [6]. Additionally, inorganic fertilizer thatsed by
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farmers in the study area may be released intsttkam and enhance the radioactivity level in wstteram

[8] and [9]. The researchers [21] have studied the annual effectose to an individual consumer due to the
intake of radon from drinking water in the provingEBabylon, Iraq, they found the annual effectiose
was ranged from 0.087 to 0.0019 mSwkich lower than 1mSwhthat recommended by UNSCEAR.

Table 3: The Annual Effective Dose (AED) calculdtadll sites.

Sites AED (mSv.y)
May 2015 June 2015
Minimum Maximum Average Minimum Maximum Average

S1 0.105 0.210 0.140 0.105 0.140 0.123
S2 0.088 0.158 0.123 0.070 0.158 0.123
S3 0.123 0175 0.140 0.158 0.245 0.175
S4 0.105 0175 0.123 0.105 0.140 0.123
S5 0.105 0175 0.140 0.070 0.193 0.123
S6 0.105 0175 0.140 0.070 0175 0.123
S7 0.088 0.158 0.123 0.088 0175 0.123
S8 0.105 0.158 0.140 0.088 0.140 0.105
S9 0.105 0.140 0.123 0.(63 0.193 0.123
Mean 0.103 0.169 0.132 0.090 0.173 0.127
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Figure 2: Annual Effective Dose for all sites a)Wwe015 and b) June 2015

CONCLUSIONAND RECOMMENDATION

1-The background radiation clearly showed that dtegus of radiation was normal during the period of
study.

2-Value of annual effective dose for all sites wasmal and within the level of standard.

3-This study revealed that site S3 located in Glgastream had been higher values than other sites.

To establish a perfect data set on radiation backgt for the urban areas and natural location iai®ani
Governorate, the current study recommends for & fwsther detailed future research studies.
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