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ABSTRACT

In March 2011, a tsunami off Japan caused radioactive material that had seeped into the sea from the
Fukushima nuclear accident to flow to the Pacific Ocean, causing pollution to sea life. For a comparative
evaluation with the area surrounding the site of a nuclear power plant by the release of radioactive materials, an
area 20 to 30 km away from the emergency protection plan area was selected as a comparative point considering
weather conditions, population distribution, etc. In addition, the government intends to analyze the minimum
detection radiation received by residents around the nuclear power plant and evaluate the effective dose. Analysis
of tritium radiation from water samples showed that most of the samples were not detected and that 0.0014 %
to 0.777 % of the annual legal standard of 1 mSv for the general public had little effect on the human body.
Therefore, the measurement and analysis of water samples around the nuclear power plant site is expected to help
relieve anxiety, such as exposure to the general public and neighboring residents due to radiation release.

Keywords: Water samples, Minimum Detectable Activity :MDA, Effective Dose, Radioactive nuclides

I. INTRODUCTION

2011 39 A3 Shupre] 2| vl Qls}e]
FFAE A Ao npthe] AW E WAt =4
& dott

BE A E et PR 2.9
13, F7 A0} o] Anz gabsol

gw Ae R Az AR 1)
I e N EE )

Wbs FE egow s f43 B 2 o)
St AFARAAA WAL dFe S An 29
A&k Bjg ol A vk WAD g
o Azhgel Qubl e, el A AE
Bede e Azed $F 2039 A BBy
of WAV ode] HYHE AL A ARE B
Tl

FFAE AR BAT W45E Hdw

A AE 2ol Z3E YA 920 TF

o] WA thata @e Auen RuAE BEs
A

Ao, AFFat A eI E B

[-40
2l
N
o
a N
oo w
i
o
ol
o

Lo of Ay
ME oo ox P A [

»O 210
A
=
N
1L Lo
=
of
o
fru
ol
N
=
O>~

e

4
3 ATF7F 99" 75 Aol A Qo vl

317] o i,

* Corresponding Author: Jung-Soo Kim

E-mail: jskim@jbnu.ac.kr

Tel: +82-10-8646-119 857

Address: 20, Geonji-ro, Deokjin-gu, Jeonju-si, Jeollabuk-do, Republic of Korea



Analysis of Minimum Detectable Activity Concentration of Water Samples and Evaluation of Effective Dose

meby SR AR 2 dRE 7)E

N

| F@ BAAs 2ASE WA FRATE AAA}

Az QIF WAbs HE el AEHHew =

T, BE)E AFs, A EZ] WEdd 9

PAFA FH A Fyje] vuG7tE 8l I3RS

ZAAEF920 ~ 30 km) Bz KFo g 7|t

g, SITFEY 58 15ty vuxgdez A4}t

At T3k AT FuiEe] uH ¥ HAAxtE

HAbs S B48ta fFaxss Hrtstaat s
MEASUREMENT METHODS

1. AEAHAAE 2 =AY

ZAMA G L BAF ol A FH A Fof| A 4]

=4

= FA F9¥ 3704 (North East: NE 4.2, North
West: NW 0.9, North: N 24.0), 2| 3F=(NW 1.3), 4|

e A 29 27 AN 2.5, NW 2.4), 3

3] 2 (NSW

2yl A AFHE stk A ECH, ), Fad)
F(cs, “Co)o® UHTh WE 27J&(NNE 0.7,
NNW 2.5)°l A A fste] E4akalvh A3
o 4AE sFoleld] ABPARGAC] V)L

4 0 g b 9T AFow PRl

Table 12} 7+o] LERY AT

Table 1. Environment radioactivity analysis nuclides

Division Items Analysis nuclide Purpose
Drinking
water Al
3, 131 137, 60 o] gk
H, 1 Cs, ~ Co, U _ji_ v Z
Underground 7}
water
Land
Sample
Surface 137Cs, 60Co,
water 3y, BY
HAbs
& for
3., 131
Rainwater ]i’q BI 705 8¢

2. A8 AAF

2.1 e E9da A

=
2ARE 4H3 ARE A9 Bz =
Lol Fobd 2 LA S8 553 F 2% 5% §

7191 whelde] oA (2 Lyell =kt

it
>
il
wh
8
8

&=
i

71l ¥al NaO, 5 g%
KMnO; 0.5 g& H7hett) Hx9] S/ 2F 10 mL
= Bt AR S5 AIES 8 mLeb A4 A
(HiSafe 1II) 12 mLEg3to] AAHFAT7 2 54
skttt

W AgE vpRl F oo At gl el
A magtesg HA4sta, BAstus s A8
£ =438 frh Fig. 12 E5E A8 U E
Algel e ST 2HEFS e Zlojn =
3 Fig. 2+ ¥ A28 247 $43t] vl

F—— CRM source

- Rain water

1000

Counts

Energy(keV)

Fig. 1. Comparison of Energy Spectrum CRM Source
Measurements and Rainwater.
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Fig. 2. Comparison of measurement of the energy
spectrum of water samples.
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Table 2. Environment radiolactivity analysis nuclides of drinking water
Radioactivity (Bg/L)
Monitored nuclides Reference nuclides
3 131} 60, 134 137
Drinking Gilchon <203 < 00217 < 00162 < 0.0249 < 0.0289
Sinam < 236 < 0.0656 < 0.0591 < 0.0517 < 0.0575
Ballyong <229 < 0.0328 < 0.0340 < 0.0401 < 0.0464
Ulsan < 235 < 0.0402 < 0.0533 < 0.0389 < 0.0534
Table 3. Environment radiolactivity analysis nuclides of underground water
Radioactivity (Bq/L)
Monitored nuclides Reference nuclides
Surface 3 131} 60, 134 137
water Hyoam <218 < 0.0167 < 0.0138 < 0.0160 < 0.0204
Wollae <217 < 0.0395 < 0.0431 < 0.0363 < 0.0393
Ulsan <212 < 0.0325 < 0.0235 < 0.0252 < 0.0310
Table 4. Environment radiolactivity analysis nuclides of surface water
Radioactivity (Bq/L)
Monitored nuclides Reference nuclides
Surface 3 131} 60, 134 137
water Hyoam <218 < 0.0167 < 0.0138 < 0.0160 < 0.0204
Wollae <217 < 0.0395 < 0.0431 < 0.0363 < 0.0393
Ulsan <212 < 0.0325 < 0.0235 < 0.0252 < 0.0310
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