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Radioactive materials are released into the air and deposited on the surface soil after a nuclear accident. Radionuclides deposited in soil are
transported by precipitation to nearby environments and contaminate the surface water system. Basic data on surface watershed and soil
erosion models have been collected and analyzed to evaluate the behavior of radionuclides deposited on surface soil after a nuclear acci-
dent. Data acquisition and analysis in aquatic environment were performed to investigate the physical characteristics and variation of biota
in rivers and lakes of the Nakdong river area near the Wolsong nuclear power plant. For these purposes, a digital map, and hydrological,
water quality and biota data were gathered and a systematic database (DB) was constructed in connection with them. Constructed aquatic
DB will be supplied and used in surface watershed and soil erosion models for investigation of long-term movement of radionuclides in
adsorptive form in surface soil. Finally, basic data and established models will be utilized for general radiological impact assessment in

aquatic environment.
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Fig. 1. Construction example of spatial biota data.
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Fig. 2. Monthly average precipitation for the past 30 years near the
Nakdong river.
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Fig. 3. Monthly average water volume in the Andong dam
from 1998 to 2018.
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Fig. 4. Monthly water level at Gyeongju, Pohang and Ulsan
for 2015 to 2018.
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Fig. 5. Measured water speed and direction in Daejong-Chun in
September 7" 2018.
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Fig. 6. BOD concentrations at Bongwha, Gumi, Sangju and Yeongdeok
from 1989 to 2018.
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Table 1. Monitoring system of aquatic biota in Korea

Investigation Korea Institute of Eng. and

Ministry of Environment Ministry of Environment Ministry of Environment

organization Building Tech.
Target All rivers in Korea Tributary rivers Land and aquatic biota Lakes
Epilithic diatom communi-  Hydraulic parameters, water Fish movement, basic water Water quality, zoop lar}kton,
: . . . : o phytoplankton, benthic
Items ties, benthic macroinverte-  quality, benthic plants and  data, food chain, insects, invertebrates aquatic plants
brates, fishes animals, aerial shot aquatic animals fishes q p ?
Chironomidae sp. (red type)
Chironomidae spp. (non red type)
Baetis fuscatus
Hydropsyche valvata
Hydropsyche kozhantschikovi Limnodrilus gotoi
Ecdyonurus kibunensis
Radix auricularia Cheumatopsyche brevilineata
Uracanthella rufa
Fig. 7. Distribution of benthic macroinvertebrates in the Nakdong river area.
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P A& o g Watels AT AUARA, & ARE FHste] Tk AA Sl o] FAEAE W
Ae) g, olsket @ AESH BPH 7150k 48 fole] 0= Aa Fof gl WUE Y ALY Table 13} 2}
Exqol wet 9 A wor), dakdow Aol 44 REAEF(epilithicalga) 3, B, 3% FolA A,

= =
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A
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S FHsly] felde Fad steha 83 A B BER £ F Il offe AR IS yE
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Z(BOD, COD, YU 5ol =] ¥7| vhs Fdst= vhd,  FHe A2 210 g #d0 ¢, AuiAl S H7he +
FARA A8 s F - AEe] IS 1A e AAdReln BAE A4 A 55 E(benthic
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Table 2. General description of data in aquatic environment near the Nakdong river

Data Main item Sub item Duration Data source
o . . Water Environment
Precipitation Rainfall at stations 2008.06 ~2018.07 Information System [12]
Low water level, inflow, outflow Water Environment
Dam storage and storage 199801 ~2018.07 Information System [12]
Hydrology .
Water level Water level at stations 2015.01 ~2018.07 Water E nvironment
Information System [12]
. . . Water Environment
Discharge Discharge at stations 2003.01 ~2018.07 Information System [12]
General pH, DO, BOD, COD, SS, TN, TP, TOC, 198901 ~ 2018.07 Water Environment
measuring network water temp., phenol, conductivity, E.coli ' ' Information System [12]
Total Water temp., pH, conductivity, Do, BOD, 2013.01 ~ 2018.06 Water Environment
Water quality measuring network COD, TN, TP, TOC ' ' Information System [12]
. Max. depth, surface and bottom .
Sediment (water temp., DO, pH, conductivity), 201505 ~2015.10 Water Environment
measuring network . Information System [12]
water clearness, particle, water content
Enilithic alea Scientific name and populations in large and 2007 ~ 2016 Water Environment
p & regional area, and observed site (twice a year) Information System [12]
Biota I Fish Scientific name and populations in large and 2007 ~ 2016 Water Environment
regional area, and observed site (twice a year) Information System [12]
Benthic Scientific name and populations in large and 2007 ~ 2016 Water Environment
macroinvertebrates regional area, and observed site (twice a year) Information System [12]
Fish number of appeared species, 2015 Water Resources Management
natural monument, protected species Information System [15]
Benthic Sc1ent} fic name, number.of appeared Water Resources Management
. species, reference species, natural 2010 .
invertebrates . . Information System [15]
monument, protected and dominant species
Biota II

Scientific name, number of appeared
species, reference species, natural -
monument, protected and dominant species

Mammal

Scientific name, number of appeared
Bird species, reference species, natural -
monument, protected and dominant species

Water Resources Management
Information System [15]

Water Resources Management
Information System [15]

macroinvertebrates)-& 3}z o|u} T4 T gl A AE=
A FolA vieke AFE o2 Hov] fetoa Aol
Fedk AF Qe Tus sk AoR gAY AR
i QRE Yol Bt AN IR AFFES ©
A 717 FAAE A o Thekst S o A-gEl o= st F 5
ol A12] dolg A Ho) & B7e] e g AekkAn

JINFCWT Vol.17 No.2 pp.235-243, June 2019

ARAe Whshe ATARE o) &55 Atk

W57 Aele) AN YA AL Tig. 7
3} 231 Zhg 7 (Chironomidae spp), 7] %381 #4Fo] (Baetis
fuscatus) @} S5=38FF2o] (Uracanthella rufa) @} & 521
o] 79} &= (Hydropsyche kozhantschikovi), Zinl&
oA}

% #(Cheumatopsyche brevilineata) 9} 2

241



Kyung-Suk Suh et al. : Construction of Aquatic Environmental Database Near Wolsong Nuclear Power Plant

71 el E8 2L & 5 v

27 (bird) HolElE A B ETA 2R 0]
A ATHD glonl, BE 2Re 2K shile v
AR R W AFOR olBFhEA TR s o)

of SHat s w Ao AAsHE Zfoh ¥4 L A

of 4T ot
oft
ol
M
12
o,
>
12
%
bt
BN
Ju
N
BN
>
i,
N
[
Yo
o
e
ofN
>

2
Kl
M
E_A_A
o
e
ofi
o
2
£ N
ok
o
i
s
fols
)
o
ofi
1o
)
b
[t

>
[>
o
o
2
>
I
)
o
4
a2l
o
£
S
Jo
Hu
B
>
rr
e
fr o
4z Jo oy ®

ok rH
ol
Ry
o

i X
o

m!
ol
o
)
o 2 fuomt 41 ofy

B
>
-
f
[
i)
=
__)&‘
o
r (3
FH

72
o

Ny

N
)y

o

il
offt
oy
)
12
=2
>
4
M
)
J:m
4
ﬂi}{ i
o o

o fo
oft

1>

rlo

2

<

3. d&

Al A
4 B F737]
2 S A
ofste] Zwl AESAZ ol
= B PAgAF ] 47
o Ao AR e
slstel Wad 71w 5
= TESA. £HE AR

N
b
fm
o2

N
i
Lo o

e 4
ol
Sl

of
>
=
o
Pr

2 o

& o
o g
=y
on o M i

rlot

ol

N,

o

= of
&ﬂl

Jut

1

o

flo

oy

P 5 o
@ =2 f lo

ol
ol

]_

to
o2
>
N

fo
o
on

off

o
ox o
KN
of\ z‘.l
L
RIS
offt o

Loy
o

>~
>

M
W
il
il

4 4

],

ox M of ofy
N
o -
<

AE X
QL
2
g
dtm

iy
hu

s
pl

R
or 4
fu)
r«

o
o
ki
o
ACh
i
L)
o,
A
9,
<
N
r )
2 o
2
ol
ol
b
]
il
)
o

AAE flste] 3t =

i)

ol kKl
X

= o .2
i}

o

ot ofl

PR
F}Lmé
o
O
"
o
b Z .
oL (i
P R
-
ﬁ<ﬂ<ﬁ B
O}m%‘lr&HNN
ﬁﬁuéﬁi?ﬂ
oo M g
]:ﬁir-.\l-lj“g“‘mg
Ny =
N o > o
P il
Wy
2 oa T
3y hy HOSL
e Ty i oo
ﬁgﬁoﬂ_{}wﬁ
o o oS g

AN
K
It
i
=
oft
o
[l
i)
ko
o
ol
ad
f
of
o
Qﬂ
£l
A
o
QL
ol B X & ok o

b 12 ol

242

EREERE T
24 Q7o) N8 G5 Aol vjshe] A% 55

o B4, 71 E A, 50 2 Fa 4BYe Wel B ¥
49

Fste] FABA Asgol FEAUL. PEE FYBE A
Bt QAL A Aol HHE A BAo] Z9ol o

i

fol 7l Aol $47) A% B A% AR
5 9 Samds S48 A Bl A2 ¢
A5 olgo] FFA YA FGHel B8 o
oI},

O

A 2

B ATE 201898 AREIE)Y Ado e
Fajere] A 9L wol s ¥ ATAFANE : NRF-2017
M2A8A4015253, NRF-2015M2A2B2034282).

REFERENCES

[1] United Nations Scientific Committee on the Effects of
Atomic Radiation, Annex A: Levels and Effects of Ra-
diation Exposure due to the Nuclear Accident after the
2011 Great East-Japan Earthquake and Tsunami, UN-
SCEAR 2013 Report, Vol. 1 (2014).

[2] M. Naulier, F. Eyrolle-Boyer, P. Boyer, J.M. Metivier,
and Y. Onda, “Particulate Organic Matter in Rivers of
Fukushima : An Unexpected Carrier Phase for Radio-
cesiums”, Sci. Total Environ., 579, 1560-1571 (2017).

[3] K. Miyahara, I. McKinley, K. Saito, S. Hardie, and K.
Iijima, Use of Knowledge and Experience Gained from
the Fukushima Daiichi Nuclear Power Station Accident
to Establish the Technical Basis for Strategic Off-site
Response, Japan Atomic Energy Agency (JAEA)-re-
view 2015-001 (2015).

[4] B. Min, B. Yang, J. Kim, K. Park, S. Kim, J. Lee, and
K. Suh, “Study of Soil Erosion for Evaluation of Long-
term Behavior of Radionuclides Deposited on Land”, J.
Nucl. Fuel Cycle Waste Technol., 17(1), 1-13 (2019).

JINFCWT Vol.17 No.2 pp.235-243, June 2019



Kyung-Suk Suh et al. : Construction of Aquatic Environmental Database Near Wolsong Nuclear Power Plant

[5] S. Mishra, S.K. Sahoo, P. Bossew, A. Sorimachi, and
S. Tokonami, “Vertical Migration of Radio-Caesium
Derived from the Fukushima Dai-ichi Nuclear Power
Plant Accident in Undisturbed Soils of Grassland and
Forest”, J. Geochem. Explor., 169, 163-186 (2016).

[6] K. Suh, S. Kim, and B. Min, “Atmospheric Dispersion
and Sea Surface Deposition of Radionuclides by the Fu-
kushima Nuclear Accident”, J. Coast. Res., 79, 85-88
(2017).

[7] B. Min, R. Perianez, I.G. Kim, and K. Suh, “Marine
Dispersion Assessment of 137Cs Released from the Fu-
kushima Nuclear Accident”, Mar. Pollut. Bull., 72(1),
22-33 (2013).

[8] Nuclear Safety and Security Commission, Enforcement
Regulations for the Nuclear Safety Act, NSSC, Presi-
dential Decree N0.27678 (2016).

[9]J.Y. Yoon, The Annual Report on the Environment
Radiological Surveillance and Assessment around the
Nuclear Facilities, Korea Institute of Nuclear Safety
Report, KINS/AR-140, Vol. 26 (2015).

[10] L.Anselin and A.Getis, “Spatial Statistical Analysis
and Geographic Information Systems”, Ann. Reg. Sci.,
26(1), 19-33 (1992).

[11] National Spatial Data Infrastructure Portal. Accessed
Jun. 12 2019. Available from: http://www.nsdi.go.kr/

Ixdownload/download.do?DS_SQ=20001&FILE _

SQ=230032.

[12] Water Environment Information System, Accessed
Jun. 12 2019. Available from: http://water.nier.go.kr/
waterData/otherSearch.do?menuldx=3 1 15&
siteTypeCd=B.

[13] K-Water, Accessed Jun. 12 2019. Available from:
http://opendata.kwater.or.kr/pubdata/dat/viewOpen-
DataApi2.do?seq no=38.

[14] Water Environment Information System, Accessed
Jun. 12 2019, Available from: http://water.nier.go.kr/
waterData/generalSearch.do?menuldx=3 1 1&
siteTypeCd=A.

[15] Water Resources Management Information System,

JINFCWT Vol.17 No.2 pp.235-243, June 2019

Accessed Jun. 12 2019, Available from: http://www.

wamis.go.kr/WKE/wke envfsaa lst.aspx.

243



