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Abstract

BACKGROUND: Recently, the use of "' for diagnosis
and treatment of thyroid cancer has been increasing, and the
radionuclide is continuously released into aquatic
ecosystem. This study was carried out to investigate the 'T
concentrations in mainstreams, tributaries, and sewage
wastewater treatment plants (SWTPs) of the Yeongsan
River Basin and to identify their origins from the
assessment of behaviors in the rivers.

METHODS AND RESULTS: The water samples were
collected from 19 sites including mainstreams (13),
tributaries (4) and SWTPs (2). The "'
measured using a gamma-ray spectrometry with a HPGe
detector. The "'I in SWTPs was detected mostly in the
discharged effluent at the sampling sites. However, from
the surface water of the rivers, "~'1 was found only at two
sites from each sampling period of the first (MS4 and
MSI10) and the second half (MS4 and MS7) of the year
2017. The concentrations of "*'1 in the effluent discharged
from SWTPs were in the range of 0.0870 to 3.87 Bg/L for
SWTPI1, and <MDC to 0.534 Bg/L for SWTP2. The
concentrations of the isotope detected in surface water of

I concentration was
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the rivers were between 0.0908 to 0.174 Bg/L. The behavior
assessment of "I in the river revealed that it was not
detected in the upper streams of the mainstreams and
tributaries, while continuous detection was found in the
SWTPs and downstream sites affected by the effluent.
However, the concentration of B decreased downstream,
eventually becoming undetectable. Such behavior was
closely related to the behavior found in the SWTPs.
CONCLUSION: These results indicated that medically-
derived "'I was discharged to the river via sewage effluent
at the SWTPs. It is necessary to evaluate the influence of
aquatic ecosystems through continuous monitoring in the
future.
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Fig. 1. Map showing sampling sites for radioiodine (")
measurement in the mainstreams ( © ), tributaries (2 ) and
SWTPs (O) of the Yeongsan River Basin. The dark and
light lines represents the mainstreams (MS) and
tributaries (TR), respectively.

(KARA, 2017).
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Fig. 2. Daily variations of rainfall in August and October
2017 at the Gwangju metropolitan city.
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and downstream between MS3 and MS7 sites during
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Table 1. The concentration of I in sewage effluent

samples collected from the SWTPs of the Yeongsan River
Basin from 2016 to 2017

131y (Bq/L)

Sampling date

SWTP1 SWTP2
2016.09 1.06+0.04 0.354+0.024
2016.10 0.0870+0.0161 <0.0255”
2016.11 3.87+0.10 0.534+0.031
2016.12 0.521+0.024 0.498+0.024
2017.01 0.229+0.018 0.464+0.023
2017.02 0.192+0.018 0.142+0.017
2017.03 0.492+0.024 0.247+0.021
2017.04 0.352+0.020 0.129+0.016
2017.05 0.199+0.037 0.460+0.031
2017.06 0.491+0.024 0.261+0.022
2017.07 0.276+0.018 0.448+0.013
2017.08 0.421+0.021 0.491+0.025
Range 0.0870~3.87 <0.0255~0.534

Vless than minimum detectable concentration (<MDC)
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Fig. 4. The variation of MDC value of “'I in water samples collected from the mainstreams and tributaries of the
Yeongsan River Basin from 2015 to 2017 (Distance from the detector; A: 2 cm, B: 0 cm).
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Fig. 5. Location map of SWIPs treatment areas (a) and hospitals (b) located in these areas at the Gwangju metropolitan city.
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Table 2. The concentration of ™!

Basin from 2015 to 2017

I in water samples collected from the mainstreams and tributaries of the Yeongsan River

Site Sampling date P (Bq/L) Sampling date P (Bq/L)
MS1 2015.05.19 <0.0892" 2015.10.05 <0.0178
MS2 2015.04.14 <0.112 2015.10.07 <0.0138
MS3 2015.04.16 <0.111 2015.10.12 <0.0147
TR2 2015.04.20 <0.0944 2015.10.14 NA”
MS7 2015.05.28 <0.114 2015.10.20 <0.0250
TR4 2015.04.27 <0.111 2015.10.22 <0.0216
MS10 2015.04.29 <0.119 2015.10.26 <0.0222
MS13 2015.06.10 <0.0745 2015.10.28 <0.0220
MS1 2016.04.04 <0.0201 2016.09.22 <0.0157
MS2 2016.04.06 <0.0140 2016.09.20 <0.0180
MS3 2016.04.12 <0.0148 2016.09.29 <0.0196
TR2 2016.04.14 <0.00952 2016.09.26 <0.0160
MS7 2016.05.09 <0.0211 2016.10.04 <0.0171
TR4 2016.05.19 <0.0137 2016.10.06 <0.0195
MS10 2016.05.11 <0.0188 2016.10.10 <0.0184
MS13 2016.06.01 <0.0152 2016.10.25 <0.0125
MS1 2017.04.18 <0.0719 2017.09.18 <0.0786
MS2 2017.04.20 <0.0701 2017.09.19 <0.0701
MS3 2017.04.24 <0.0715 2017.09.21 <0.0696
MS4 2017.04.26 0.119+0.017 2017.09.25 0.1700.022
TR2 2017.06.07 <0.0678 2017.10.18 <0.0745
MS7 2017.05.08 <0.0718 2017.09.26 0.17420.021
TR3 2017.05.22 <0.0699 2017.10.23 <0.0676
TR4 2017.05.02 <0.0663 2017.10.25 <0.0702
MS10 2017.05.24 0.0908+0.0206 2017.10.10 <0.0647
MS11 2017.05.30 <0.0658 2017.10.11 <0.0643
MS12 2017.06.14 <0.0681 2017.10.27 <0.0728
MS13 2017.05.31 <0.0686 2017.10.16 <0.0691

Yess than minimum detectable concentration (<MDC), ”Not analysed
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