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2020 Report of Environmental Radiation Surveillance outside the

Institute of Nuclear Energy Research

Abstract

This report summarizes the annual results of environmental radiation
monitoring in the nearby area of Institute of Nuclear Energy Research (INER) in
2020. The items of monitoring include dose rate measurements from external
radiations, total activities in aerosols, ground water, discharge water, rice, grass,
vegetable, leaf of Dragon Juniper, fish and fallout samples. The results showed that
the maximum annual dose from external radiations within 5 km radius of INER
was <0.05 mSy, and the maximum annual dose from internal exposure was <0.001
mSv in 2020. The maximum total dose for the critical groups was lower than the

recommended annual value of 1 mSv set by Atomic Energy Council.
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#x:1. HP-Ge : High Purity Germanium Detectors

2. Go/P 3l s et KR B E B 2Rk L
3. HPIC : High Pressure lon Chamber
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# 25 &5

S P A 47 2

. AR | L X Lo B BT ORIER
31 AP AE A 47 2 R
PR e (¥ ) HEPR A 177 2 (MDAms)
5 Bl B 15 4 B At A £ - ~
BFT R (FE(U A [pk) T
I BT b e
#3 LA 3(TLD) (n% g 2 /z;)ﬁ G Satat Bt -
P WF TR T2 1.21E-4
fo 2HPIAL P
. 4e B Pifs A - FR4 B P Cs-137: 1.53E-5
% ke A B R A
#-131 SR R 4E R iF R -131| 1-131:4.17E-4
(Bs/z ) | A4
AR 05 = -k 8 %4 0.023
WE 05 = -k £ 445 0.059
i 7 Rl Pt ) 6.76
S 4-137 B 1A KR D et S PR 0.24
A
44.-90 Bel KRR 0.05
(B 5/2) P 2k B A 45
% ik (Eﬁ o 0.5 < k£ 447 0.05
1 e B i fh M7 1% 14 40 mesh & i 2 60
(T 4) (B 2/t 3 -528) | P05z 244 :
P i o Pfd W3z 16 11 40 mesh & i > 2 60
(T 4) (B 2/t 3 -528) | P05 2 244 :
/: i 4 1?5 7‘7< ;é_ - 2 4 2 1y N\
(Fijéz_ ) (E " ;‘fu fﬁg) FEB- 1L E &t § A 4T 0.26
i e B i fh 1 HFnAitis2®ss 0.26
(Fe3 2 4) (B s/t s - @E) | A7 :
P e f P IR A ,
(5 4 #) (B /i 5, - gE) | A 4a 0.26
T E o B A 1 FiAitid 2l 0.26
(e 4p 1%) (B sulHs -#E) | 447 -
NG 4p B e a s N
(JQ*EJ;'@#) (% i‘jé j %ﬁ—g) PP L H L E e B 4 4T 0.18
A Wiz A - %R R
e (B /== ae/n) | @ 0.03
s Bk S 1‘+7f
(B 2)% X J%) | Rat— %4 P 025
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31 BB ERGH
F1] % #ugh k&£ 2+ (ThermoLuminescence Dosimeter, TLD) R € %5t &
BRI FHL P ereh P Pl R T (R 2-4-2) B4R R (F
A EF RE R ) B K 15 (B 2-4-3 2 ) 2-4-4) Lihzow LR B
AR R T E S L P A Y PR E RS A HE T p B
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3.2 ZIFMERL W FER
ZOFMORR R B 2 131 E R 2 F R R 50 A A f ik B
(T NRAE EMERRE T g A 3 X ERIRE S
B B MEEURAER S e B R ORI -131 FE R 0 B o] 2-4-1 #1F o
BEBERPFA 33, 2-131 24585734 350 LR B ERE
R EHLF I REFELFFP - 2-131 F & 35 5 <MDA(Minimum
Detectable Activity, & 7 R7ER) @ R ff— Fdfkaie b AL 175 %
P34 345 BBAFMAE L -
ﬁ%ﬁ%&iiw’ﬁﬁHULﬁzk%*%%~'ﬁﬂ@%&§
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2 3-1:109 & 2 5 F1 § #r 8ot eb TLD & pl e

Hix:%2a /e

. | w5& | w55& | WAL |4Ra

Wi | R | EHE | sepn | sione| o | (o
1 L - i 0.672 0.567~0.728 0.630 0.186 0.816
2 7 7] 0.623 0.569~0.630 0.602 0.085 0.687
3 = 0.595 0.497~0.581 0.540 0.107 0.648
4 % 0.518 0.462~0.497 0.475 0.040 0.515
5 R ek 0.635 0.581~0.630 0.615 0.067 0.682
6 i 0.616 0.539~0.637 0.596 0.110 0.705
7 i 0.476 0.427~0.574 0.487 0.163 0.649
8 it % 0.560 0.525~0.595 0.553 0.084 0.637
9 Z Bz 0.686 0.595~0.672 0.620 0.101 0.721
10 voE Tt 0.644 0.441~0.623 0.557 0.209 0.766
11 i F 0.812 0.672~0.784 0.739 0.148 0.887
12 v Oy 0.651 0.574~0.637 0.598 0.072 0.670
13 h+F 0.490 0.420~0.469 0.446 0.064 0.510
14 Hh+ w1l 0.469 0.476~0.546 0.502 0.089 0.591
15 hH+ ®2 0.434 0.364~0.455 0.415 0.100 0.514

¢ ﬁif;‘-t.‘é\? :

1 ol iTh# iT5# Bt R E

BLE | PR B ZpE Y RETTIN (30) (A+30)
1 PR 0.462 0.413~0.462 0.436 0.058 0.494
2 PR 0.476 0.448~0.490 0.466 0.047 0.512
3 PR 0.532 0.441~0.518 0.490 0.088 0.578
4 PR 0.476 0.434~0.469 0.452 0.053 0.505
5 PR 0.490 0.448~0.483 0.466 0.043 0.509
6 PR 0.483 0.371~0.567 0.454 0.232 0.686
7 PR 0.413 0.364~0.449 0.408 0.118 0.526

T35 0555% @ &4 /&

2.

S RIRB
* 3

BERAFHEE MO E AR LR 2 0 T ETHEAIRIE
BLLERE
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# 3-2:109 & BB A4 B ERIE

2 P
* AR (0 4) PR
A4 A LA A4 PN ] o z‘l’ g
£l g AR EE AT N N B
) B 192 190 193 194 769 0.088
= " 196 194 198 197 785 0.090
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% 3-3:109 & BB 7 AR D BRI

2.

SN
1B

. BERER (RA/232¢)
Tl | P — ” ” ” 4 ==
% - E . =3 O
1 109.01.07 | 2.46E-3 | 2.21E-3 | 3.32E-4 | 2.61E-3 | & - = :
2 109.01.14 | 1.81E-3 | 1.57E-3 | 1.85E-3 | 2.07E-3 |7 " 255 4=
3 1109.01.229 | 2.00E-3 | 2.01E-3 | 2.34E-3 | 2.40E-3 | *-
EH ) L N
4 |109.01.30%9 | 1.47E-3 | 1.35E-3 | 1.66E-3 | 1.73E-3 I
5 [109.02.04") | 2.36E-3 | 229E-3 | 247E-3 | 248E-3 | = iy g o
6 109.02.11 | 1.83E-3 | 1.87E-3 | 2.13E-3 | 2.11E-3 | %z = FrFR Rk
7 109.02.18 | 1.54E-3 | 1.66E-3 | 8.97E-4 | 1.69E-3
MDAmay - 1.21E-4
8 109.02.25 | 1.54E-3 | 1.45E-3 | 1.66E-3 | 1.72E-3 RN
9 109.03.03 | 1.00E-3 | 1.37E-3 | 1.48E-3 | 1.57E-3 T
10 | 109.03.10 | 1.30E-3 | 1.32E-3 | 1.41E-3 | 147E-3 | sy :
11 109.03.17 | 147E-3 | 1.65E-3 | 1.69E-3 | 1.83E-3 | 109.1.23~109.1.29
12 109.03.24 | 2.04E-3 | 2.10E-3 | 2.30E-3 | 2.25E-3 | £ R & H &K
o A A B R R
13 | 109.03.31 | 9.50E-4 | 1.47E-4 | 9.82E-4 | 1.10E-3 T E L
14 | 109.04.07 | 9.69E-4 | 9.27E-4 | 1.07E-3 | 1.08E-3 | % 1/21 » st -
15 109.04.14 | 1.51E-3 | 1.51E-3 | 1.58E-3 | 1.75E-3 | # %1 112247
16 | 109.04.21 | 1.78E-3 | 2.03E-3 | 1.99E-3 | 2.09E-3 LS
il Sl il il it £); Rz 1/28 2
17 | 109.0428 | 1.10E-3 | 1.23E-3 | 8.82E-4 | 9.20E-4 | mg.3 #£ 3 1/30
18 | 109.05.05 | 1.67E-3 | 1.71E-3 | 1.86E-3 | 1.92E-3 | B~#k(x ~ X 5
)5 2/4 A= 1= 4h B
19 | 109.0512 | 6.62E-4 | 7.99E-4 | 8.15E-4 | 7.60E-4 | ~ SRR
20 109.05.19 9.73E-4 1.05E-3 1.12E-3 1.21E-3 | 1/30~2/4 £ F
21 | 109.05.26 | 5.26E-4 | 4.66E-4 | 6.23E-4 | 583E-4 | I * °
22 | 109.06.02 | 4.69E-4 | 4.66E-4 | 6.01E-4 | 5.41E-4
23 | 109.06.09 | 4.69E-4 | 5.03E-4 | 4.63E-4 | 4.95E-4
24 | 109.06.16 | 4.85E-4 | 4.78E-4 | 5.08E-4 | 5.02E-4
25 | 109.06.23 | 4.52E-4 | 4.73E-4 | 5.47E-4 | <MDA
26 | 109.06.30 | 3.07E-4 | 4.25E-4 | 4.97E-4 | 4.20E-4
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() % 3-3:100 & i 7 FAARE B ERTRE

BEBER (BEi/23arv)

T | PHRP Y — — ] ==

F — b E N =3 ¥ T Hh

27 | 109.07.07 | 4.57E-4 | 4.14E-4 | 4.49E-4 | 4.19E-4 | % - = :

28 | 109.07.14 | 3.48E-4 | 457E-4 | 4.13E-4 | 457E-4 |FF 25543

29 | 109.07.21 | 3.94E-4 | 4.01E-4 | 2.65E-4 | 5.43E-4 ""’— SRR

30 | 109.07.28 | 3.86E-4 | 3.58E-4 | 150E-4 | 5.00E-4 ’*jr;" i i

31 |109.08.04 | 146E-4 | 4.16E-4 | 429E-4 | 345E4 | . ., n "

32 | 109.08.11 | 2.88E-4 | 3.38E-4 | 2.95E-4 | 3.44E-4

33 | 109.08.18 | 3.31E-4 | 3.36E-4 | 3.33E-4 | 3.66E-4 | MDA : 1.21E-4

34 | 109.08.25 | 3.48E-4 | 3.88E-4 | 3.30E-4 | 2.24E-4 Bos/z o

35 | 109.09.01 | 4.54E-4 | 560E-4 | 7.24E-4 | <MDA

36 | 109.09.08 | 1.33E-3 | 157E-3 | 2.42E-4 | 1.46E-4

37 | 109.09.15 | 1.45E-3 | 1.61E-3 | 1.68E-3 | 1.51E-4

38 | 109.09.22 | 1.44E-4 | 8.83E-4 | 9.24E-4 | <MDA

39 | 109.09.29 | 8.80E-4 | 1.51E-4 | 1.20E-3 | 7.34E-4

40 | 109.10.06 | 1.42E-3 | 1.39E-3 | 2.94E-4 | 1.22E-3

41 | 109.10.13 | 8.74E-4 | 4.01E-4 | 6.49E-4 | 2.00E-4

42 | 109.10.20 | 1.28E-3 | 1.84E-4 | 1.09E-3 | 1.06E-3

43 | 109.10.27 | 1.40E-3 | 1.42E-3 | 1.52E-3 | 2.37E-4

44 | 109.11.03 | 1.84E-3 | 1.90E-3 | 2.16E-3 | 1.61E-3

45 | 109.11.10 | 8.93E-4 | 1.06E-3 | 1.27E-3 | 8.00E-4

46 | 109.11.17 | 7.80E-4 | 9.31E-4 | 9.80E-4 | 7.49E-4

47 | 109.11.24 | 8.12E-4 | 7.29E-4 | 6.15E-4 | 6.33E-4

48 | 109.12.01 | 4.66E-4 | 9.89E-4 | 1.01E-3 | 5.50E-4

49 | 109.12.08 | 4.82E-4 | 5.38E-4 | 5.93E-4 | 4.44E-4

50 | 109.12.15 | 8.23E-4 | 8.00E-4 | 6.51E-4 | 6.34E-4

51 | 109.12.22 | 2.70E-4 | 3.05E-4 | 3.99E-4 | 2.78E-4

52 | 109.12.29 | 1.14E-3 | 1.43E-3 | 1.69E-3 | 1.24E-3
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% 347100 & % ifHcrte 5 PEA 7 B

4 -137 4 R (B 0 R AL |
é ‘%‘J 44 A4 PR 44
A <MDA <MDA <MDA <MDA
g <MDA <MDA <MDA <MDA
) 7 <MDA <MDA <MDA <MDA
% 7 <MDA <MDA <MDA <MDA
B = e 4
ORISR 1.53E-5
(MDA )
(AMDA) 6.0E-4
HNLAE 7.4E-1

PL B BT R R (MDAma) P~ 5 & R+ e iRl MDA 2 5% 8 & #5338
e MDA T 35 4200 £7 ) #7380 7h B B s R it 2 45 2 FE B 6 (2 )
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3-5: 109 # 7 ok -131 4 4748 £ & (F iF)

i+ P s/ ar

. . . AT E BT ORIER

i Bt p Hp b 2 AR X e

¥k #* P i 3ol 17 %4 ) (MDA) 17 18
i 504 2.18E-4 <MDA
1 109.01.07 -5 1-131 504 2.78E-4 <MDA
) 7 504 2.78E-4 <MDA
% F 504 2.78E-4 <MDA
sl 504 2.18E-4 <MDA
) 109.01.14 gl i 1-131 504 2.38E-4 <MDA
) 7 504 2.38E-4 <MDA
% [F] 504 2.18E-4 <MDA
i 576 1.91E-4 <MDA
3 109.01.22 Z B 1-131 576 2.60E-4 <MDA
W 576 2.26E-4 <MDA
% F 576 1.91E-4 <MDA
s 576 1.91E-4 <MDA
A 109.01.30 gl i 1131 576 3.47E-4 <MDA
W IR 576 2.08E-4 <MDA
% [F] 576 2.60E-4 <MDA
i 360 4.17E-4 <MDA
. 109.02.04 -5 1131 360 3.06E-4 <MDA
i 360 3.89E-4 <MDA
% 360 3.06E-4 <MDA
= 504 2.78E-4 <MDA
5 109.02.11 gl i 1131 504 2.78E-4 <MDA
W R 504 3.17E-4 <MDA
% [F] 504 3.77E-4 <MDA
P 504 1.98E-4 <MDA
; 109.02.18 = B 1131 504 3.57E-4 <MDA
) 7 504 3.77E-4 <MDA
% 504 2.18E-4 <MDA
i 504 3.57E-4 <MDA
8 109.02.25 gl i 1131 504 2.18E-4 <MDA
) 7S 504 2.58E-4 <MDA
7 504 3.37E-4 <MDA
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()2

3-5: 109 # 7 ¥kl -131 & 474F

245 )

Hifos/z3 o

. . . AR B RS R

i i p iy g AR R X A3 e
¥k #* P i 3ol 17 %4 (27 2 ¢) (MDA) 17 18

FE 504 2.98E-4 <MDA

) 7S 504 2.38E-4 <MDA

% [F] 504 2.58E-4 <MDA

Fe 504 2.78E-4 <MDA

IR 504 2.38E-4 <MDA

% [F] 504 2.78E-4 <MDA

A 504 2.38E-4 <MDA

W IR 504 2.58E-4 <MDA

% [F 504 2.58E-4 <MDA

F 504 2.58E-4 <MDA

19 109.03.24 = HUF 1131 504 2.38E-4 <MDA

W 504 2.98E-4 <MDA

% [F] 504 2.98E-4 <MDA

A 504 2.98E-4 <MDA

W R 504 2.98E-4 <MDA

% [# 504 2.58E-4 <MDA

F 504 2.78E-4 <MDA

14 109.04.07 Z B 1-131 504 3.37E-4 <MDA

IR 504 2.18E-4 <MDA

% 504 2.58E-4 <MDA

A 504 2.58E-4 <MDA

15 109.04.14 B 1-131 504 3.37E-4 <MDA

B 504 2.98E-4 <MDA

% [F 504 2.78E-4 <MDA

F 504 2.98E-4 <MDA

16 109.04.21 Z B 1-131 504 2.18E-4 <MDA

W IR 504 2.98E-4 <MDA

% [F 504 2.58E-4 <MDA
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()%

3-5: 109 # 7 ¥kl -131 & 474F

225 )

HiP sz o

; g . A3 E BT ORE R

i i p ¥ Bt B »A A ‘ e

¥ #K P i 2k 171 i (2% &%) (MDA) 7 8
s 504 2.98E-4 <MDA
17 | 109.04.28 = BLF® 1131 504 2.78E-4 <MDA
W g 504 2.38E-4 <MDA
7 504 2.18E-4 <MDA
s 504 3.77E-4 <MDA
18 | 109.05.05 - B 1131 504 3.17E-4 <MDA
W 504 2.78E-4 <MDA
7 7] 504 2.78E-4 <MDA
i 504 3.57E-4 <MDA
19 | 109.05.12 - 5P 1131 504 3.77E-4 <MDA
ij 7R 504 3.77E-4 <MDA
7 504 2.58E-4 <MDA
i 504 2.78E-4 <MDA
o0 | 109.05.19 A 1131 504 3.57E-4 <MDA
W 504 2.18E-4 <MDA
7 [ 504 3.57E-4 <MDA
A 504 3.37E-4 <MDA
o1 | 109.05.26 = BLF 1131 504 2.78E-4 <MDA
W R 504 2.18E-4 <MDA
7 504 2.98E-4 <MDA
3 504 2.38E-4 <MDA
2o | 109.06.02 A 1131 504 2.38E-4 <MDA
i 504 2 78E-4 <MDA
) 504 2.18E-4 <MDA
i 504 3.77E-4 <MDA
93 | 109.06.09 - 5P 1131 504 2.38E-4 <MDA
iy P 504 3.77E-4 <MDA
% 504 2.38E-4 <MDA
s [ 504 2.58E-4 <MDA
o4 | 109.06.16 A 131 504 1.98E-4 <MDA
W 504 2.58E-4 <MDA
7 504 2.58E-4 <MDA
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()%

3-5:109 # 7 Fick Ak -131 A 4748 4 £ (F iF)

Hifos/z3 o

. . . O B F ORISR

i i p iy g AR R X A3 e

F P i B 17154 (27 2 ¢) (MDA) 7 iE
i 504 2.78E-4 <MDA
o5 | 109.06.23 g 1-131 504 2.38E-4 <MDA
) 7S 504 2.98E-4 <MDA
7 [F 504 2.38E-4 <MDA
T 504 2.38E-4 <MDA
26 | 109.06.30 = B 1-131 504 2.18E-4 <MDA
) 7 504 2.78E-4 <MDA
% 7] 504 2.18E-4 <MDA
i 504 2.18E-4 <MDA
57 | 109.07.07 Z B 1-131 504 2.58E-4 <MDA
W IR 504 2.18E-4 <MDA
7 [F 504 2.38E-4 <MDA
T 504 2.18E-4 <MDA
o5 | 100.07.14 = B 1131 504 1.98E-4 <MDA
i 504 3.17E-4 <MDA
% 7] 504 2.38E-4 <MDA
i 504 2.58E-4 <MDA
59 | 100.07.21 Z B 1131 504 2.18E-4 <MDA
W R 504 2.58E-4 <MDA
% [F 504 2.38E-4 <MDA
T 504 2.98E-4 <MDA
30 | 109.07.28 = B 1131 504 2.38E-4 <MDA
i IR 504 2.78E-4 <MDA
% 7] 504 2.18E-4 <MDA
i 504 2.98E-4 <MDA
31 | 100.08.04 B 1131 504 2.38E-4 <MDA
i 504 2.58E-4 <MDA
% [# 504 2.18E-4 <MDA
T 504 1.98E-4 <MDA
37 | 109.08.11 = B 1131 504 2.38E-4 <MDA
W IR 504 2.78E-4 <MDA
7 7 504 2.78E-4 <MDA
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()%

3-5:109 # 7 Fick Ak -131 A 4748 4 £ (F iF)

Hifos/z3 o

; 2 . AR | BT RIE R

i Bt p Hp b 2 »A A ‘ e

F P i L 171 7f (37 22) (MDA) +7 1B
i * 504 2.78E-4 <MDA
33 | 109.08.18 Z P 1131 504 2.78E-4 <MDA
W R 504 2.38E-4 <MDA
7 504 2.58E-4 <MDA
A 504 2.78E-4 <MDA
34 | 109.08.25 ZEF 1131 504 2.38E-4 <MDA
W R 504 2.78E-4 <MDA
% F 504 2.58E-4 <MDA
i 504 2.78E-4 <MDA
35 | 109.09.01 i 1131 504 2.78E-4 <MDA
W 504 2.78E-4 <MDA
7 504 2.38E-4 <MDA
i P 504 2.58E-4 <MDA
36 | 109.09.08 Z B 1131 504 2.98E-4 <MDA
W 504 2.38E-4 <MDA
% 7 504 2.18E-4 <MDA
sl 504 2.18E-4 <MDA
37 | 109.09.15 - 5Ll 1131 504 2.58E-4 <MDA
W 504 2.78E-4 <MDA
7 504 2.38E-4 <MDA
3o 504 2.58E-4 <MDA
38 | 109.09.22 ZEF 1131 504 2.58E-4 <MDA
i 504 2.58E-4 <MDA
% F 504 2.58E-4 <MDA
e 504 2.78E-4 <MDA
39 | 109.09.29 i 1-131 504 2 78E-4 <MDA
i 504 3.37E-4 <MDA
7 504 2.58E-4 <MDA
i 504 2.58E-4 <MDA
40 | 109.10.06 i 1-131 504 2 58E-4 <MDA
W 504 3.17E-4 <MDA
7 504 2.18E-4 <MDA
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()2

3-5: 109 # 7 ¥kl -131 & 474F

245 )

Hifos/z3 o

. . . O B F ORISR

i i p iy g AR R X A3 e

F P i B 17154 (27 2 ¢) (MDA) 7 iE
i 504 2.38E-4 <MDA
41 | 109.10.13 = B 1-131 504 2.58E-4 <MDA
) 7S 504 2.18E-4 <MDA
7 [F 504 2.78E-4 <MDA
T 504 2.18E-4 <MDA
4> | 109.10.20 = B 1-131 504 2.58E-4 <MDA
) 7 504 2.78E-4 <MDA
% 7] 504 2.78E-4 <MDA
i 504 2.58E-4 <MDA
43 109.10.27 B 1-131 504 2.58E-4 <MDA
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¥R %E o ARRRF AL R E AL TIRES R o

tv oA tpl kit ¥4 8 2 (EMRAL-EO-011) » TR 3 st P i A

Vs E o FRRRF LA EPAAT T REFIRE

W /R W p kit 4k 2 (EMRAL-EO-012) » R 2 st i {1 78

AR ERE ARRRFINEAR AT ATRER T

AR gk it ¥ 42 B 3 (EMRAL-EO-013) » Tk 5 3 45 2 st 1 6 4

ﬁ?%i’Fﬁ%ﬁiﬁiﬁgﬁﬁﬁfﬁ%%%ﬂﬁo

PAEE X 2RRER S € (SRFE %5 1 0604 ) - LO604-200529 » 4 @2 4
BiEiAs e 7P F£ARI109E57 29p o

SR EHEEAA F (EMRAL-QP-019) » 3 s R c st Prfe A 47 9 5%

FoofARRRFIRER EPA AT TRRESEE o

RERAE S S FHF T ITEAZ (EMRAL-QP-018) » B 5 3 5 s bt

AT A%E AR+ il ePamyirikgHae .

58



- BR A t%w#ﬁ&ﬁﬁnﬂﬁ Vi mggs

TORINEE [ HEHE RE T Bl A & ¢ IR P w1

AR P e AT
( Fresh Water Gross B
radloactlwty determlnatlon )

AR A A 4T
(Fresh Water H 3 ;nalysw)

KR o pr e g | TRBLRBROTS A
Water ,;f;if ;r mL Ifr“?,%];? t 41904 47 107.6.22~110.6.21
Samples Al e A %%% : 0604 (Fres Water Sr-90
radlonucllde analysis )
KoK 4o B P fd o 47
Fresh Water
radlonucllde analysis )
i b
S ant Samples Sr-
1B 17 A I—?I;; A 3o Z%E;ETE k! radlonucllde F;Zmal SiS ) 107.6.22~110.6.21
Plant Samples | it 4~ 32 % 2o En%,i; 0604 Sl ﬁfﬁ'sc 5 Jff & A 35 .0. .6.

nt Samples 7y
radlonucllde analysns)

 Sbil reples Sr-bo
SN T 0 B b oil Samples Sr
%; R - R Iﬁﬁfﬁ o | E,L—* ol raélonucllde panalysw 107.6.22~110.6.21
Soil amples @xg#f’i’lg o g EE 0604 4 tgpéft'éc L= A ﬁ e e
TS P (Soll amples 7
radionuclide analysis)

FHOR B P s 24T
* /(AII‘ fall | particles
Grosspradioactivity

22 3% 2 detemination )
Yy Y = B F {B’T‘E k% e 41,90 A 49
Aalrglg?(ljs i e s —é}’\ }fﬁ ‘%0%04 (KI/I‘ fall particles Sr-00  |107.6.22~110.6.21
P P o radionuclide analysis )
x /%“49(7}—4/* é’é’\
( Air-fall par |cIes
radionuclide analysw%
BT IR 4L 90 A 17
- . b Féﬁr S EENKE (dMeat 3 gmplesI Sr- 9)0
e A s radionuclide analysis
Meat Samples Wity 2T s 0%04 BOAE AR A B FXM\ 7 [107.622~1106.21

?Fi- fmho i i) (Meat Samples y
radionuclide analysis )

» g
(Urine Sa%ples H E analy5|s)

" NP %%ﬁ;*;g” R R e & 90
UrmeJ\SampIeS Wiih | T it 0604 radionuciide anal 107.6.22~1106.21

 analysis )

PRtk e B ok A 49
(Urine Samples

radionuclide analy5|s)

¥ 4190 & 47

+ Feces Samples Sr-90
b oam oo ogn | PRBLIRRTEE XA (
cecedlies A PAEERLET R adoquiteanalion)” o760~ 110621
‘ T e - 0604 (Feces Samples y
radionuclide analy5|s)
4 s e T 2 B R S 4 g 5t B P gE A 41
3 prig A= g | 12\1%%5;? Foods Samples y 107.6.22~110.6.21
Foods ik R 27 sk 0604 radionuclide aﬂaly&s) - -
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REEE

¥ 43k - L0604-200529

P L
TBRR TRRE R LT A
BRABBAEBREITETRE

HEE AR R B R E X fE# 1000 3%

HAEEREBIFTWE

¥W #® 4k 4 : ISO/IEC 17025 : 2017 ; CNS 17025 : 2018

W OE % ! 0604

MRRVFBH C ATAFREA+TZESB

e —B—;gtsgtﬁfzﬁ = S HERETE — s S H = —
WO s B O RRAEAR WwEE

FFK

L. TR

FERBEB—BEAFEZA=T /A
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WE % IR 0604
FmEEXE - RAHM
WV 09.9 £&
B

1001 ho B A% 58 5 #F

& 43k 0 L0604-200529

F105 45 B 19 B 3% RF % 1051900834 3k N 43T, B & VT HRAHLEZRKRT

7% (MOHWOO0015.00) | x4 %%: EMRAL-EO-020

z#-131: (1 to 37000) Bq/kg
46-134: (1 to 37000) Bq/kg
45-137: (1 to 37000) Bg/kg

REZEAN 26, XAM: ¥3T

P 13.08 Bipin

3%

1001 fuBHA%dE 547

A T B2

(X 4% %k: EMRAL-EO-011, EMRAL-EO-001)
(3.0 to 37000) Bg/kg Dry (Mn-54)

(6.0 to 37000) Bg/kg Dry (Fe-59)

(3.0 to 37000) Bg/kg Dry (Co-58)

(3.0 to 37000) Bg/kg Dry (Co-60)

(7.0 to 37000) Bq/kg Dry (Zn-65)

(6.0 to 15000) Bg/kg Dry (Zr-95)

(6.0 to 15000) Bg/kg Dry (Nb-95)

(3.0 to 37000) Bg/kg Dry (Cs-134)

(3.0 to 37000) Bg/kg Dry (Cs-137)

(10.0 to 50000) Bg/kg Dry (Ba-140)

(10.0 to 20000) Bg/kg Dry (La-140)

(3.0 to 37000) Bq/kg Dry (I-131)

(3.0 to 37000) Bg/kg Dry (44 %) (Bi-214)
(3.0 to 37000) Bg/kg Dry (4t %) (Ac-228)
(3.0 to 37000) Bg/kg Dry (K-40)

REZEAN: B, XERM: 28T
1004 4290 47
BITZRIRESF

(Xt %35 : EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry

#RERETA FGME KAM; ¥

ARBETAFAIHEA S
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P 13.08 EpiRiE

KAk

1001 AeBA%AELHT

B ITZ R RE R

(X 44+ 4 3%%: EMRAL-EO-011, EMRAL-EO-001)
(0.4 to 37000) Bg/L (Mn-54)

(0.7 to 37000) Bq/L (Fe-59)

(0.4 to 37000) Bg/L (Co-58)

(0.4 to 37000) Bq/L (Co-60)

(0.9 to 37000) Bq/L (Zn-65)

(0.9 to 37000) Bg/L (Ga-67)

(0.7 to 2621) Bq/L (Zr-95)

(0.7 to 1000) Bg/L (Nb-95)

(0.1 to 37000) Bg/L (I-125)

(0.1 to 37000) Bq/L (I-131)

(0.4 to 37000) Bq/L (Cs-134)

(0.4 to 37000) Bq/L (Cs-137)

(0.4 to 4500) Bq/L (Ba-140)

(0.4 to 2500) Bq/L (La-140)

(1.0 to 37000) Bq/L (Ir-192)

(2.0 to 37000) Bq/L (Tc-99m)

(5.0 to 37000) Bq/L (T1-201)

(0.3 to 37000) Bg/L (4& %) (Bi-214)
(0.3 to 37000) Bq/L (4 %) (Ac-228)
(0.3 to 37000) Bg/L (K-40)

REZEA: BG4 KAM, %3F

1002  RAZFESH

AiTZBRER

(X 4% 3%: EMRAL-EO-004, EMRAL-EO-013)
(10 to 11000) Bg/L
REZEAN: £, KAM; F3FF

1003 4 Banif

BiTZ AIRREF

(X A4 4 3%: EMRAL-EO-003, MRAL-EO-012)
(0.1 to 150) Bg/L

REZEAN: 2654, RAM; 7T

ARBETAGAEIMER EX
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1004 42 90 H-#

B Tz B A

(X 4% #%: EMRAL-EO-005, EMRAL-EO-013)
(0.1 to 20) Bq/L

#REBREFA RGME; RAM; HE

Vo13.08 muifri

3

1001 foBi%dEH#
BITZAIRER

(X A+ 4 %k: EMRAL-EO-011, EMRAL-EO-001)
(0.5 to 37000) Bq/kg (Mn-54)

(0.9 to 37000) Bg/kg (Fe-59)

(0.5 to 37000) Bg/kg (Co-58)

(0.5 to 37000) Bq/kg (Co-60)

(1.0 to 37000) Bq/kg (Zn-65)

(0.9 to 4000) Bq/kg (Zr-95)

(0.9 to 3000) Bq/kg (Nb-95)

(0.4 to 37000) Bq/kg (I-131)

(0.5 to 37000) Bq/kg (Cs-134)

(0.5 to 37000) Bg/kg (Cs-137)

(1.0 to 10000) Bq/kg (Ba-140)

(1.0 to 4000) Bq/kg (La-140)

(3.0 to 37000) Ba/kg (44 %) (Bi-214)
(3.0 to 37000) Ba/kg (4 %) (Ac-228)
(3.0 to 37000) Bg/kg (K-40)

REZFA: 2614, RAH, ¥32F

V13.08 mEipink

P #ARAR

1001 Ao HA%AE 47

BT BIREZF

(X #4395 EMRAL-EO-011, EMRAL-EO-001)
(0.3 to 37000) Bg/kg (Mn-54)
(0.5 to 37000) Bg/kg (Fe-59)
(0.3 to 37000) Bg/kg (Co-58)
(0.3 to 37000) Bg/kg (Co-60)
(0.5 to 37000) Bg/kg (Zn-65)
(0.5 to 4000) Bg/kg (Zr-95)
(0.5 to 3000) Bg/kg (Nb-95)
(0.4 to 37000) Bg/kg (I-131)
(0.3 to 37000) Bg/kg (Cs-134)
(0.3 to 37000) Bg/kg (Cs-137)
(1.0 to 10000) Bg/kg (Ba-140)

ATEBETARRAOMAER &%
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(1.0 to 4000) Bq/kg (La-140)

(3.0 to 37000) Bq/kg (5 %) (Bi-214)
(3.0 to 37000) Bq/kg (4 %) (Ac-228)
(3.0 to 37000) Bq/kg (K-40)

REFFA 61 XAM; 315

1004 428 90 247

BT RIS

(X 4% 4 3%: EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 2000) Bg/kg Fresh

REREA: 241E RARM; RS

Pr13.08 mEiufRiE

Btk

1001 Ao BA%AE N H7

BT RREF

(X #4+4%: EMRAL-EO-001, EMRAL-EO-011)
(1.2 to 37000) Bg/L (Mn-54)

(2.3 t0 37000) Bg/L (Fe-59)

(1.1 to 37000) Bg/L (Co-58)

(1.1 to 37000) Bg/L (Co-60)

(2.5 to 37000) Bq/L (Zn-65)

(3.2 to 37000) Bg/L (Ga-67)

(2.0 t0 2621) Bq/L (Zr-95)

(1.2 to 1000) Bg/L (Nb-95)

(2.1 to 37000) Bq/L (I-131)

(1.1 to 37000) Bg/L (Cs-134)

(1.3 to 37000) Bg/L (Cs-137)

(4.0 to 4500) Bq/L (Ba-140)

(2.4 to 2500) Bq/L (La-140)

(1.2 to 37000) Bg/L (Ir-192)

(2.0 to 37000) Bg/L (Tc-99m)

(5.0 to 37000) Bg/L (T1-201)

(3.0 to 37000) Bq/L (44 %) (Bi-214)
(3.0 to 37000) Bg/L (4 %) (Ac-228)
(3.0 to 37000) Bg/L (K-40)

REEEAN: 2514, ARH; F3F

1002 @RAa#

BT RIREF

(XM 4 %% EMRAL-EO-004, EMRAL-EO-013)
(50 to 11000) Bg/L

BEFEN: BHE, ARM:, RIS

AvEEd RO A MR &K £5A #£9R
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1004 42-90 247

BT AREF

(X A% % %%: EMRAL-E0-005, EMRAL-EO-013)
(0.1 to 20) Bq/L

RERFA T84 XRW; ¥F

W 13.08 B

bRk

1001 Ao HA%AE 547

BT AIREF

(X fF4%%%: EMRAL-EO-011, EMRAL-EO-001)
(0.4 to 37000) Bg/kg Dry (Mn-54)

(0.7 to 37000) Bg/kg Dry (Fe-59)

(0.4 to 37000) Bg/kg Dry (Co-58)

(0.4 to 37000) Bg/kg Dry (Co-60)

(0.9 to 37000) Bg/kg Dry (Zn-65)

(0.7 to 15000) Bg/kg Dry (Zr-95)

(0.7 to 15000) Bg/kg Dry (Nb-95)

(0.4 to 37000) Bg/kg Dry (Cs-134)

(0.4 to 37000) Bg/kg Dry (Cs-137)

(1.0 to 50000) Bg/kg Dry (Ba-140)

(1.0 to 20000) Bg/kg Dry (La-140)

(0.1 to 37000) Bg/kg Dry (I-131)

(1.0 to 37000) Bg/kg Dry (44 %) (Bi-214)
(4.0 to 37000) Bg/kg Dry (4t %) (Ac-228)
(4.0 to 37000) Bg/kg Dry (K-40)

REZEAN: 651 KAHW; H3T

1004 42 90 547

BT RREZ A

(X4 %%: EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry

#REZEAN FHME KAM; F3HE

P13.08  mEyisri

1001 Ao BA%4E 547

BT AR A

(X #% % %%: EMRAL-EO-011, EMRAL-E0-001)
(0.6 to 3.7E4) mBg/m® (Mn-54)

(1.0 to 3.7E4) mBg/m’ (Fe-59)

(0.6 to 3.7E4) mBg/m’ (Co-58)

AREETAGEIMEREK
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(0.6 to 3.7E4) mBg/m (Co-60)

(1.0 to 3.7E4) mBg/m (Zn-65)

(1.0 to 2.0E3) mBg/m (Zr-95)

(1.0 to 1.0E3) mBg/m (Nb-95)

(0.5 to 3.7E4) mBg/m (I-131)

(0.6 to 3.7E4) mBg/m (Cs-134)

(0.6 to 3.7E4) mBg/m (Cs-137)

(2.0 to 1.0E4) mBg/m (Ba-140)

(2.0 to 5.0E3) mBg/m’ (La-140)
(3.7ES to 3.7E9) mBg/m (Ar- 41)
(5.0E3 to 3.7E9) mBg/m (K- 85)

(0.6 to 3.7E4) mBg/m (64 %) (Bi-214)
(0.6 to 3.7E4) mBg/m (£ %) (Ac-228)
(0.6 to 3.7E4) mBg/m® (K-40)

RERZAN: T4ME; RRH; RFF

1003 4 B4t
R wi\.?éﬁ'

(4 #%: EMRAL-E0-003, EMRAL-E0-012)
(1.0 to 1000) mBg/m’

REFFAN TG4 RAM 7RIS

1004 42 90 2-#F

BT ARER

(X444 3%: EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) mBg/m®

REFREAN 2GR KRW; 7T

Po13.08 myifr#
MR

1001 Ao BHi%dE o 47

BT B2 A

(X 44 %5: EMRAL-EO-011, EMRAL-EO-001)
(0.5 to 37000) Bg/kg (Mn-54)
(0.9 to 37000) Bg/kg (Fe-59)
(0.5 to 37000) Bg/kg (Co-58)
(0.5 to 37000) Bg/kg (Co-60)
(1.0 to 37000) Bg/kg (Zn-65)
(0.9 to 4000) Bg/kg (Zr-95)
(0.9 to 3000) Bg/kg (Nb-95)
(0.4 to 37000) Ba/kg (I-131)
(0.5 to 37000) Bq/kg (Cs-134)

ArmETas Ao MER &K
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(0.5 to 37000) Bq/kg (Cs-137)
(1.0 to 10000) Bg/kg (Ba-140)

(1.0 to 4000) Bq/kg (La-140)

(3.0 to 37000) Ba/kg (44 %) (Bi-214)
(3.0 to 37000) Ba/kg (4t %) (Ac-228)
(3.0 to 37000) Bq/kg (K-40)

REZEFAN TG RRM; #8E

1004 42 90 4H#f
FRES e :y:2

(X #+ 4% : EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) Bq/kg Fresh

REREFAN B XRM; 72T

WV 13.08 mipin

#i%

1001 Ao &g ndr
BITZBIREF

(X 44 3%: EMRAL-EO-001, EMRAL-EO-011)
(2.6 to 37000) Bg/kg (Mn-54)

(4.8 to 37000) Bg/kg (Fe-59)

(2.5 to 37000) Bg/kg (Co-58)

(2.8 to 37000) Bg/kg (Co-60)

(5.5 to 37000) Bg/kg (Zn-65)

(4.8 to 4000) Bq/kg (Zr-95)

(2.5 to 3000) Bg/kg (Nb-95)

(2.7 to 37000) Bg/kg (I-131)

(2.5 to 37000) Bg/kg (Cs-134)

(2.9 to 37000) Bg/kg (Cs-137)

(9.1 to 10000) Bq/kg (Ba-140)

(5.4 t0 4000) Bg/kg (La-140)

(3.0 to 37000) Bo/kg (44 %) (Bi-214)
(3.0 to 37000) Ba/kg (4 % ) (Ac-228)
(3.0 to 37000) Bg/kg (K-40)

REZEAN 2614, XAMW, HF

1004  4E8-90 o-#

B 3T R A

(X A4+ #3%%: EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry

REZFA TG4 XRM; wFE

RZEETARATHER &%
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:11% EH R

1004 4290 547

BT AR A

(X4 % 3 : EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) Bq/kg Fresh

BEFZEZAN FHME KR ART

(AFZEa)

ARBEFTAKASHEREX FIOR-AIOR
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s ~ 100 & B B HF 136 BT B

AhZ

109 # % - %
B 5 p REHD | FRR I Y | FERIpH | RIS
HP-Ge % “4k4c 5 i 3# .
1 N 31 11 _ =
47 B i IR ? 3737 D A
HP-Ge % 45 4c B i 3# :
2 0 " 3 . £ E - =
S ER ARt 5 31 p 17 14 p & :
3 |MBTFANME TR 4 179 317 1% 15 p 5% x
Galp 3%, sff T i
4 3% n n —__1‘"&'_ :L.
L e 2 31 31p 31 3p :
Galp i 5% 3 3 R
5 . 2 37531 37 16 5% x
ks " P o=
6 CRL 1 31 31p 1% 2p LE- %
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() %i4s ~109 & B & § 4L BT P B B 4

109 & % - %
KoL % 2 FREHD |FFP A p Y| FERLPY RKRD
HP-Ge & 4% 4c 5 i 3 .
1 P 47 30 3
AT BB g g R ° g 4% 18¢ ok
Galp 3 # i %d it Lo ,
2 , N 2 54 31 : 3
TR R " B
=1 BE 54
3 |CelBTERTRRH 67 30p 67 10p |FE-=X
PR
% gr P k2L BB I a3 K
4 iR iy PR BOR S 1 67 30p 379 14 p " E - =%
&
5 |MERLF A4 T RE 4 47 30p 499p |FF-4
6 K SUE T ! 4 57 30 p 5% 12 p  |[EE- 3
7 I LA 5 6% 30F 6% 9Fp I
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() "o ~109 & B & 4 $16 BiE P B 4 4

109#%=%

5 7 P RERD |F A p P | FERIPY | RIS
HP-Ge & 440 5 oy 3 . )
1 f ) 5 1 L
A4 B i Rl ° 9730p | 97 15p | EF-
2 |Go/B -k Bon g R 2 97 30p 97 17 p & & - %
Go/B 3+ #c 5 Bfg % +
g (0BT E L BIA 2 91 30 p 9 8p Fr
> B RRR
21 Qaigb "“: B .
. Ga/BpﬁxF.%%?%FJPJ ) o 300 0v 235 | 5o
f_v
- e L > K
5 ﬁi’*"‘ﬁfHP'c = 9 91 30p 9% 20p & E- =%
&t
6 |[METFAIE IR 4 77 31lp 77 17p & E- %
7 AL R ! 1 97 30p 67 30 p Lg%
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109 E B &S FE LB D N A A

FHR T

109 &E¥we %
S5 7 2 REHP | PR | FERXSDY | RS =
|77 iifgf“‘:if Floe 107 30p | 107 07p |%%-=
2 | Gu/B - EF B EHIRRE | 2 10 % 31 p 10" 25p | #*#%- =
3 | ETF AT TR 6 10 # 31 p 10# 15p | #=%- =
4 | FTHRPRP B ERIRLE 1 12* 31 ¢ 097 09p |&&-=
5| & F BB Sy pls 1 12 % 31 p 117 13p | & &- =
o [FRMFTERMI | 031 | 100 22y |FE-x
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HERZ PP ST R R M L T EH

i 'k e B A A &
(B 5/2) (FB /x> 2v) (B 2/ 2 - )
Lk BHAE N AAE | MDA | B&AE (D AAE| MDA |E828 |3 4 A% | MDA
Wp 0.1 1 008 | 1 90 0.8 5 48
7-3 10 1100 7
4-54 0.4 40 0.3 0.6 0.6 0.3 110 0.28
4#-59 0.7 15 0.7 1.2 1.2 0.5 40 0.5
4--58 0.4 40 0.4 0.6 0.6 0.3 110 0.3
45-60 0.4 10 0.3 0.6 0.55 0.3 40 0.28
4:-65 0.9 10 0.9 15 15 05 74 05
43.-89 0.1 0.1 1 1 1 1
£4-90 0.1 009 | 1 1 1 0.9
4-95 0.7 15 0.7 1 1 0.5 0.5
42-95 0.7 15 0.7 1 1 0.5 0.5
#.-131 0.1 1 0.1 05 30 05
46-134 0.4 2 |035 0.6 370 0.55 0.3 8 0.28
44 -137 0.4 2 |035 0.6 740 0.55 0.3 74 0.28
£ -140 0.4 10 04 | 2 2 1 1
-140 0.4 10 04 | - 5 1 1
giyind 001 | 1

W KR F AR 0 A kA R R R

73




() M~ PR AT R TR R R RS 5 2 9 B g %

- BRI 2 4 3 E R
(B 2/ 7 - #E) (B 5/=) (B 2/t 2 - 30E)
Lk 4R | A A MDA | B4R E [ A A | MDA | G448 |2 & A% | MDA
ER 5 48 | 5 4.8 100 95
-3
4-54 05 05 0.4 0.4 3 110 2.8
4#-59 0.9 0.9 0.7 0.7 6 6
45-58 05 0.4 0.4 0.38 3 110 2.8
45-60 05 0.4 0.4 0.38 3 110 2.8
#-65 1 1 0.9 0.9 7 7
41.-89 1 1
£1-90 1 09 | 10 9 10 9
4 -95 0.9 0.9 0.7 0.7 6 6
#.-95 0.9 0.9 0.7 0.7 6 6
#-131 0.4 4 0.4 0.1 04 | 01 3 3
44-134 0.5 37 0.4 0.4 3 0.35 3 74 2.8
44-137 0.5 74 0.4 0.4 3 0.35 3 740 2.8
42 -140 1 1 1 10 1 10 10
47-140 1 1 1 10 1 10 10

WP Lok Z AR A RAITREWRE AR T -

QR FEEPRR > RS L I HEITH o RS
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