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2022 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
2022. 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 2022. The maximum effective dose for the member of the public was not

exceed the annual dose limit of 1 mSv set by " Safety Standards for Protection

against lonizing Radiation | .
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Bk MRS R

s B R ‘ ¥ ¥ 3
Bt 5 (¥ ) RS ER B R e (MDA
max
E gt BB A E N \
o Sk A B 2t BB A 5 G Lol
Whw FF TR kB T2 pPE 1.61E-4
fo 2HPIAL P
g ek o b P fE RAFE-FRAHSE A Cs-137: 1.68E-5
#-131 MR R 4B F 3 R <131 1-131: 4.17E-4
(E‘ ;u/j_ = 4\ r{) Av\"}"/r o
e B 05 k& 45¢ 0.023
S RE 05 k& %ic 0.063
305 N BX -
i e R Pt p) 6.88
#-137 BlAREE He S P 0.22
(B 7/2) P
YT BOP s
ik (F 2./ 0.5 = k& %4z 0.06
2 AL W5z 15 11 40 mesh & s
— A, 2 / LT, ” v Bt 1 ’
(/11,7}%‘4’7') (B sl - 55E) | B4 ]05 ot fu_ﬁ_:l%.k\:{f 2.72
J iR b B fE WFTE i
gk A e TR ‘57 15 12 40 mesh & i o
(/11,7}%‘4’7') (B sl - §5E) | B4 ]05 o fu_ﬁ_,}%ﬁ:\:{f 2.72
7}’}%\ ‘ét,%’}"?é ;T'.Bxl’,ﬁ-‘—* > N\
(22 %) (B 5/t 5 T,ﬁg) jfr TR 0.26
¥ 4 S B % i 7 A fL 24
(Fii*;g%) (k. ﬁjﬁ? ;‘%ig_) :\{: RREE RS 0.35
Tl de B4 A 1 2 4l isxB s
C2EED) (Eiﬁ4ifﬁﬁ) &#}Fkl'ﬁl&'h% 0.35
T E be B yn A 1 i A vz >
(5 1 18) (Eaﬁiifﬁg) g#fpklﬁgigﬁ“g 0.35
Aok A e B P4 )
(kA2 4) (Eiﬁ¥ifﬁ§) PP LB 2t § AT 0.25
KN T AL S B — B P
ok (B 2/T= 22 /0) é&pb 0 L 0.03
v v by
f 0.24

(B /T 2> /%)
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3. ERBFEHA

1 BBRERGH
1 * g k& £ 3+ (ThermoLuminescence Dosimeter, TLD) & € % 5
BRI IFHE PR P e B T k(B 2-4-2) B R
(¢ 42 THFFHE) LR 15 :L(F 2438 F 24-4)> 2k v 58
$ 34 3L Ak Rl R R E R S 304 B |
EXp e TR E(R 241 YEIEREGHAEF 2 RF 0 H R
5325 FURAESL-L- R AESEET A
o R A E LR E S IIHR H AR T R AT S B R P IR R 0
PR %2 67T ELTLD ERIeE S 7 i NIRRE BT B
AT IR F R RS2 bR RsE 0 B TLD AR I R BB FT
3@ 3-1-20 3% A R 111 & &+ R bR E A <MDA & (<0.05 £ & %/

E ) RMAY- A EHERVE o

32 FTIRMCRBE W ER

AR R 2 @131 ERZEF PRI 50 AR F FR R
oo B e NRAR EMERHE T 2R E 3 X SRR B
R AR AR S T e BB R 131 R 0 B Ao 2-4-1 4T
BELBERRA 33 F- %37 8p o Fr 255 403 7R B
i T gn R RE B EAEA T EEAEIET E R 2131
LT R A 35 LRI B BRRERES CRAET J REAET R
N =131 % B 35 5 <MDA(Minimum Detectable Amount, # | ¥ & 7]
B)ed Afp- FEBRALE AL ITEEANEA 34 AER T £
B Z P IR BB AR T E S P U A R AR 2 iR
-137 -
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% 3-1: 111 & Fac 7 7 #8397 TLD & Bl E

e xad/e

N e | 95% | i5EF [#EL | FR@

BF PfREE | ERIE g iF | TEA) és (A+30)
1 [ - 0.623 | 0588~0.679| 0641 | 0110 | 0.751
2 % 0.651 | 0574~0.651| 0617 | 0.083 | 0.700
3 = 0.630 | 0546~0.595 | 0575 | 0.058 | 0.634
4 <k 0.539 | 0.469~0.525 | 0497 | 0074 | 0571
5 A 0.539 | 0.602~0.635| 0625 | 0.040 | 0.665
6 i 0.637 | 0539~0.616 | 0586 | 0085 | 0671
7| may 0.539 | 0.466~0.518 | 0485 | 0061 | 0546
8 #3 0.525 | 0525~0.567 | 0547 | 0050 | 0598
9 | =zsun 0.644 | 0595~0.686 | 0632 | 0114 | 0.745
10 | ¢ i 0.560 | 0.581~0.644 | 0609 | 0077 | 0.686
11 i ] 0.784 | 0700~0.812| 0762 | 0120 | 0.883
12 ¢ i 0.679 | 0574~0.658 | 0622 | 0114 | 0.736
13| §3% 0.567 | 0427~0.504 | 0470 | 0089 | 0559
14 | f3%1 0.448 | 0441~0.516 | 0476 | 0080 | 0556
15 | §3 %2 0.448 | 0407~0.448 | 0427 | 0046 | 0473

AR

‘1 o 175+ 758 EEL | FRE

WA PEER ] EHE | sepm | 2ne@)| 69 | (At
1 | ¢ BT 0476 | 0.413~0.462 | 0441 | 0061 | 0.502
2 | PR 0.469 | 0.448~0.476 | 0466 | 0.036 | 0.502
3 | Y fRE 0.518 | 0491~0.532| 0508 | 0050 | 0558
4 | YRR 0.420 | 0434~0476 | 0462 | 0049 | 0511
5 | YRR 0.497 | 0455~0518 | 0481 | 0073 | 0554
6 | ¢ Fr% 0483 | 0371~0483| 0434 | 0147 | 0581
7 ¢ PR 0.420 | 0.399~0449| 0430 | 0068 | 0.498

B35 0550% § & /&

W RPIRRGHT R e R AN ARG 0 AT E T 43R
BELLHERE
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E 2 2, U
F AR R (ca 2) BT s &
iR Bk - % %o % | 52% | geg | gy TSR
) 7 186 187 192 190 755 0.086
Tz f® 191 191 193 191 766 0.087
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(b 2= ) [k 2 o

1.000

0.900

—a— 7 %ﬂffm?" :?:6:;!%
—— ¢ T 5T

o
(o]
o
o

0.700

0.000 ittt
90,1 91,1 92,1 93,1 941 951 96,1 97,1 98,1 99,1100,1101,1102,1103,1104,1105,1106,1107,1108,1109,1110,1111,1

B 3-1-2: ¢ FEw® % 6 7TLD =5 d5 545 £ % 1 485

(%67 .‘:&?«ﬁ;‘é& A AT B ) P 2R 0 & K RIAp IR TLD )
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20331101 & B 2 AR B ER T RE

. BEwER (/>3 281)
T | PRPY — ] EE
% — b EN % = Hb ENE) RS
1 111.01.04 | 1.80E-3 | 1.96E-3 | 1.73E-3 | 2.34E-4 | % - = :
2 111.01.11 | 1.53E-3 | 1.81E-3 | 1.39E-3 | 1.41E-3 |# ™ 255 4=
3 111.01.18 | <MDA | 158E-3 | 1.79E-3 | 1.50E-3 | *~ *°
N A
4 111.01.28 | 7.39E-4 | 6.50E-4 | 8.31E-4 | 6.56E-4 :;,:—— ’E’T f
5 111.02.07 | 2.46E-4 | 8.98E-4 | 8.04E-4 | 1.58E-3 | _ :,rfﬁ, -
6 111.0215 | 7.20E-4 | 843E-4 | 6.91E-4 | 830E-4 | gy sp: 7 %
7 111.02.22 | 1.11E-3 | 4.86E-4 | 7.97E-4 | 1.07E-3
8 111.03.01 | 1.05E-3 | 1.09E-3 | 1.14E-3 | 7.10E-4 | MDAmax:1.61E-4
9 | 111.03.08 | 1.04E-2 | 1.67E-3 | 1.53E-3 | <MDA bz e
10 | 111.0315 | 148E-3 | 6.83E-4 | 142E-3 | 130E3 |
11 111.03.22 | 1.35E-3 | 8.98E-4 | 1.21E-3 | 1.32E-3 11119911126
12 | 111.0329 | 124E-3 | 4.98E-4 | 6.33E-4 | 758E-4 | 4 p s & i
13 | 111.04.06 | <MDA | 7.83E-4 | 9.73E-4 | <MDA | ¥ > &= 1/252
14 | 111.04.12 | 2.46E-4 | 2.58E-3 | 2.95E-3 | 1.34E-3 f‘ ‘f"?’?“‘g - 1/28
J[JL ng"’l‘i('i; + X
15 | 111.0419 | 157E-3 | 1.22E-3 | 8.41E-4 | 215E-3 | 45 £). ;% 2/1
16 | 111.04.26 | 2.16E-3 | 1.00E-3 | 1.30E-3 | 2.13E-3 | 2B-HA K2 27
H AR L
17 | 111.05.03 | 1.06E-3 | 7.01E-4 | 8.05E-4 | 5.58E-4 W) £
18 | 111.05.10 | 4.71E-4 | 456E-4 | 459E-4 | <MDA 2/1'5 ;;;41‘;@ S
19 | 111.05.17 | 8.12E-4 | 3.64E-4 | 3.08E-4 | 9.28E-4 | *i¥= P~ik
(2/7~2/15 £ ~ =
20 | 111.05.24 | 1.16E-3 | 5.46E-4 | 5.46E-4 | 1.56E-3 BEE)
21 | 111.0531 | 1.41E-3 | 3.71E-4 | 3.28E-4 | 1.10E-3 T
22 | 111.06.07 | 2.20E-3 | 2.45E-4 | 3.73E-4 | 2.36E-3
23 | 111.06.14 | 1.94E-3 | 2.95E-4 | 3.73E-4 | 1.33E-3
24 | 111.06.21 | 7.57E-4 | 1.26E-3 | 1.36E-3 | 9.24E-4
25 | 111.06.28 | 2.74E-3 | 1.59E-3 | 2.90E-3 | 2.54E-3
26 | 111.07.05 | 1.67E-3 | 1.91E-4 | 2.44E-4 | 1.43E-3
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%3311l # B 7 MRl B ERERE (§)

BEBER (B/232r)
Tl | P — ” ” A ==
% — b E N % = #b EN) SRS
27 | 111.07.12 | 1.67E-3 | 2.92E-4 | 3.07E-4 | 1.41E-3 | % - = :
28 | 111.07.19 | 1.47E-3 | <MDA | 3.76E-4 | 7.11E-4 |3 25543
29 | 111.0726 | <MDA | 2.00E-4 | 3.40E-4 | 5.19E-4 | ¥ - Hi¥= WP
30 | 111.08.02 | 170E-4 | 2.28E-3 | 124E-3 | 185E-3 | jr: F; o
31 | 1110809 | 7.52E-4 | 1.06E-3 | 141E-3 | 5A0E-4 | o . 0 o
32 | 111.08.16 | 5.49E-4 | 3.61E-4 | 4.03E-4 | 1.86E-3
33 | 111.08.23 | 1.62E-3 | <MDA | 2.71E-4 | 6.44E-4 | MDAnmax: 1.61E-4
34 | 111.08.30 | 4.47E-4 | 4.62E-4 | 5.58E-4 | 5.22E-4 Posofz ook
35 | 111.09.06 | 1.17E-3 | 6.35E-4 | 8.41E-4 | 6.09E-4
36 | 111.09.14 | 8.33E-4 | 2.17E-4 | 2.02E-3 | 1.90E-3
37 | 111.09.20 | 1.53E-3 | 1.91E-3 | 2.65E-3 | 4.28E-4
38 | 111.09.27 | 7.31E-4 | 1.64E-3 | 1.25E-3 | 2.36E-3
39 | 111.10.04 | <MDA | <MDA | 7.01E-4 | 2.79E-3
40 | 111.10.11 | 1.64E-3 | 1.04E-3 | 1.08E-3 | 2.68E-4
41 | 111.10.18 | 5.43E-4 | 558E-4 | 3.76E-4 | 5.82E-4
42 | 111.10.25 | 7.88E-4 | 9.70E-4 | 4.72E-4 | 5.37E-4
43 | 111.11.01 | 3.22E-4 | 4.83E-4 | 1.08E-3 | 5.97E-4
44 | 111.11.08 | 6.48E-4 | 1.40E-3 | 9.49E-4 | 3.73E-4
45 | 111.11.15 | 1.26E-3 | 3.31E-4 | 2.83E-3 | 2.40E-3
46 | 111.11.22 | 2.40E-3 | 4.58E-3 | 4.72E-4 | 9.55E-4
47 | 111.11.29 | 1.91E-3 | 1.48E-3 | 1.17E-3 | 6.38E-4
48 | 111.12.06 | 1.74E-3 | 1.61E-3 | 1.24E-3 | 1.49E-3
49 | 111.12.13 | 2.13E-3 | 1.17E-3 | 6.71E-4 | 8.82E-4
50 | 111.12.20 | 8.08E-4 | 1.54E-3 | 1.35E-3 | 1.30E-3
51 | 111.12.27 | 1.67E-4 | 2.02E-3 | 1.52E-3 | 1.20E-3
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20340 101 & % itHck e B PEA 17

$-137 g it B (B wlz = 2 /%)

A

-3

- % 5= % Sw %

<MDA

<MDA <MDA <MDA

<MDA

<MDA <MDA 2.73E-4

<MDA

<MDA <MDA 8.85E-5

F [F]

<MDA

<MDA <MDA <MDA

-l L
BREPEY:
(MDAmax)

1.68E-5

(AMDA)

6.0E-4

BEEP ¥

7.4E-1

oA BT BIE R (MDA B~ % & B & =P MDA 2 508 & 2 51k 5 3%
th MDA 77 30 % dg 47 3 #7807 b TR B s R S i e 47 2 TR B e (M= )
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% 351 111 # % ik -131 A 53R 2 4 (F i)

H b s/ oo r)

. . 8 B LT RIS R
; 4 pH 0 FU | Rt A A 37 e
F Kk #®p i 2L 17174 ) (MDA) 17 (@

e 504 2.18E-4 <MDA

1 111.01.04 = B 1131 504 2.78E-4 <MDA
W g 504 2.78E-4 <MDA

% [# 504 2.98E-4 <MDA

¥ 504 2.98E-4 <MDA

) 1110111 - B 1131 504 2.98E-4 <MDA
) 7 504 2.98E-4 <MDA

% [# 504 2.58E-4 <MDA

Fe 504 3.17E-4 <MDA

) 111.01.18 = B 1131 504 2.78E-4 <MDA
W g 504 2.38E-4 <MDA

% [F 504 2.78E-4 <MDA

Fo 720 1.94E-4 <MDA

B 720 1.94E-4 <MDA

% [# 720 2.08E-4 <MDA

Fe 720 1.94E-4 <MDA

c 111.02.07 = B 1131 720 2.08E-4 <MDA
W g 720 1.67E-4 <MDA

% [F 720 2.08E-4 <MDA

FE 576 2.95E-4 <MDA

5 111.02.15 Z B 1-131 576 2.43E-4 <MDA
3R 576 2.08E-4 <MDA

% [F 576 2.78E-4 <MDA

Fo 504 2.18E-4 <MDA

. 111.02.22 = B 1131 504 2.58E-4 <MDA
W g 504 2.38E-4 <MDA

% 504 3.37E-4 <MDA

i 504 2.98E-4 <MDA

3 111.03.01 = B 1131 504 2.18E-4 <MDA
3R 504 3.57E-4 <MDA

% [# 504 2.98E-4 <MDA
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2351 111 & 2 5 Hck 131 A 1948 2 4 (5 ) ()
HiPn/z3ax
¥ 9 AN B AT ORISR
: PP P PR L - N I AT IE
E#K P2 izl 17 1% 4 (2= 2 ¢) (MDA) 17 B
FE 504 2.58E-4 <MDA
) 7 504 2.18E-4 <MDA
% [# 504 2.58E-4 <MDA
3 504 2.98E-4 <MDA
W g 504 3.17E-4 <MDA
% [F 504 3.37E-4 <MDA
A 504 3.17E-4 <MDA
| 1110322 B a1 504 218E-4 | <MDA
TP 504 2.18E-4 <MDA
% [# 504 2.78E-4 <MDA
e 504 2.78E-4 <MDA
12 111.03.29 Z B 1131 504 2.98E-4 <MDA
W g 504 2.78E-4 <MDA
% 7] 504 3.17E-4 <MDA
A 576 2.78E-4 <MDA
13 111.04.06 = B 1131 576 2.95E-4 <MDA
B 576 2.95E-4 <MDA
% 7 576 2.95E-4 <MDA
A 432 2.78E-4 <MDA
14 111.04.12 i 1131 432 3.24E-4 <MDA
A 432 3.94E-4 <MDA
% 432 4.17E-4 <MDA
A 504 2.78E-4 <MDA
15 111.04.19 = B 1131 504 2.78E-4 <MDA
A 504 2.38E-4 <MDA
% 7 504 2.18E-4 <MDA
FE 504 1.98E-4 <MDA
16 111.04.26 = B 1131 504 3.17E-4 <MDA
VB 504 2.78E-4 <MDA
% 504 2.78E-4 <MDA
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% 3-5: 111 # 7 ifpcke -131 A 494F 2 4 (& 1) ()
L LN N R B
. N " AN B LT RIS R
; B4 p i AT . AT
i P i B LRk (27 2 ¢) (MDA) 17 B
FE 504 2.98E-4 <MDA
17 111.05.03 = B 1-131 504 2.18E-4 <MDA
W 504 2.18E-4 <MDA
I F 504 3.17E-4 <MDA
i 504 2.18E-4 <MDA
18 111.05.10 Z B 1-131 504 3.37E-4 <MDA
AT 504 3.37E-4 <MDA
% 504 3.17E-4 <MDA
A 504 3.37E-4 <MDA
19 111.05.17 = B 1131 504 3.37E-4 <MDA
i 504 2.58E-4 <MDA
% [ 504 3.37E-4 <MDA
e 504 2.38E-4 <MDA
20 111.05.24 Z B 1-131 504 2.98E-4 <MDA
AT 504 3.37E-4 <MDA
% 504 3.17E-4 <MDA
A 504 3.17E-4 <MDA
o | 110831 B 131 504 2.78E-4 <MDA
i 504 3.37E-4 <MDA
% [ 504 2.78E-4 <MDA
A o 504 3.57E-4 <MDA
99 111.06.07 i 11131 504 2.78E-4 <MDA
W g 504 2.78E-4 <MDA
% 7 504 2.98E-4 <MDA
A 504 3.17E-4 <MDA
23 111.06.14 = B 1131 504 3.17E-4 <MDA
AT 504 3.37E-4 <MDA
% 7 504 2.78E-4 <MDA
A ® 504 3.37E-4 <MDA
24 111.06.21 = B 1-131 504 2.38E-4 <MDA
i 504 2.98E-4 <MDA
% 504 3.17E-4 <MDA
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3 3-5: 111 & Z 54k w -131 A 4532 £ (= 1F) (§)
Hicf ffm 3 ox
‘ ) y A7 BT pE R

; B p Hp N R AP A . 2 ST
¥k %P i B 7% £ (27 2 ¢) (MDA) 7 18
30 504 2.18E-4 <MDA
o5 | 111.06.28 ZBF 131 504 2.18E-4 <MDA
W 504 2.98E-4 <MDA
7 504 2.58E-4 <MDA
3 504 3.57E-4 <MDA
26 | 111.07.05 - B 1131 504 3.37E-4 <MDA
iR 504 3.37E-4 <MDA
% 504 3.17E-4 <MDA
30 504 3.37E-4 <MDA
b7 | 111.07.12 - 131 504 2.58E-4 <MDA
W 504 3.37E-4 <MDA
z 504 2.18E-4 <MDA
3w 504 3.17E-4 <MDA
o8 | 111.07.19 ZBF 1131 504 2.78E-4 <MDA
iR 504 2.18E-4 <MDA
% 504 2.78E-4 <MDA
30 504 2.78E-4 <MDA
b9 | 111.07.26 - 131 504 2.58E-4 <MDA
W 504 3.17E-4 <MDA
% F 504 2.58E-4 <MDA
3w 504 3.37E-4 <MDA
a0 | 111.08.02 - B 131 504 3.37E-4 <MDA
i 504 2.38E-4 <MDA
% F 504 3.37E-4 <MDA
3 504 2.78E-4 <MDA
a1 | 111.08.09 - 131 504 2.78E-4 <MDA
i 504 2.58E-4 <MDA
% F 504 3.37E-4 <MDA
P 504 3.37E-4 <MDA
2 | 111.08.16 B 1131 504 2.98E-4 <MDA
W R 504 2.78E-4 <MDA
% F 504 3.17E-4 <MDA
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40350 111 & % ok -131 A 494 2 4 (5 1) ()
B L Y e A
. . " 8 B LT RIS R
i B4 p i A h . A AT B
F#c P i 2L 17 % 4 (24 2 ¢) (MDA) 17 E
o 504 2.78E-4 <MDA
- M 504 2.58E-4 <MDA
33 111.08.23 1-131
,}J 7 F 504 3.37E-4 <MDA
7 # 504 3.37E-4 <MDA
A 504 2.78E-4 <MDA
/ﬂ 7 PR 504 3.37E-4 <MDA
% 7 504 3.57E-4 <MDA
< f° 504 2.78E-4 <MDA
/ﬂ % Fy 504 3.17E-4 <MDA
% 7] 504 3.37E-4 <MDA
LT 576 2.95E-4 <MDA
36 111.09 14 B 1131 576 2.43E-4 <MDA
/ﬂ % Py 576 2.08E-4 <MDA
I F 576 2.60E-4 <MDA
< f° 432 2.55E-4 <MDA
37 111.09.20 = B 1-131 432 3.70E-4 <MDA
/ﬂ % Fy 432 3.70E-4 <MDA
% [F 432 3.94E-4 <MDA
LT 504 3.17E-4 <MDA
38 111.09.27 Z B 1131 504 2.78E-4 <MDA
/ﬁ 7 PR 504 3.37E-4 <MDA
% 7 504 2.78E-4 <MDA
i ° 504 2.78E-4 <MDA
39 | 111.10.04 = B 1-131 504 2.78E-4 <MDA
/ﬂ % Fy 504 2.58E-4 <MDA
% [F 504 2.78E-4 <MDA
¥ 504 2.78E-4 <MDA
10 111.10.11 = B 1-131 504 2.98E-4 <MDA
/ﬁ 7 Fy 504 2.78E-4 <MDA
% 504 3.17E-4 <MDA
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4 3-5: 111 # % Aok e -131 A 45 4R 2 4 (F 1) (F)
H b sl/z2 ar
. . O B LF ORISR
: PP B b e PR L - N I AT IE
F#c tp i 2L 17 % 4 (2= 2 ¢) (MDA) 17 1@
3= P 504 2.18E-4 <MDA
41 | 111.10.18 = B 1-131 504 3.37E-4 <MDA
W 504 3.37E-4 <MDA
7 [F 504 3.37E-4 <MDA
3T 504 2.58E-4 <MDA
4 | 1111025 Z B 1-131 504 3.37E-4 <MDA
W g 504 3.37E-4 <MDA
% 7] 504 2.78E-4 <MDA
3= P 504 2.38E-4 <MDA
43 | 111.11.01 = B 1-131 504 1.98E-4 <MDA
3R 504 2.58E-4 <MDA
7 [F 504 1.98E-4 <MDA
N 504 2.38E-4 <MDA
44 | 111.11.08 g 1-131 504 2.78E-4 <MDA
W g 504 2.78E-4 <MDA
% 7] 504 2.18E-4 <MDA
3= P 504 2.98E-4 <MDA
45 | 111.11.15 = B 1-131 504 3.37E-4 <MDA
W R 504 2.18E-4 <MDA
% # 504 2.78E-4 <MDA
P 504 2.78E-4 <MDA
16 111.11.22 i 1-131 504 3.37E-4 <MDA
W g 504 2.78E-4 <MDA
% 7 504 2.78E-4 <MDA
S 504 2.18E-4 <MDA
47 | 111.11.20 - B 1-131 504 3.37E-4 <MDA
W g 504 2.38E-4 <MDA
7 F 504 1.79E-4 <MDA
T 504 2.98E-4 <MDA
18 111.12.06 = B 1-131 504 2.98E-4 <MDA
3R 504 3.37E-4 <MDA
% 7] 504 2.78E-4 <MDA
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4 3-5: 111 # % Aok e -131 A 45 4R 2 4 (F 1) (F)
H b sl/z2 ar
X . . AT E B LF ORISR

* B4 p ) 0 FU | AP |, A 37 e

#c P i; L 7% £ (27 2 ¢) (MDA) 7 1B
ie 504 1.98E-4 <MDA
49 | 111.12.13 = B 1-131 504 3.17E-4 <MDA
) 7 504 3.57E-4 <MDA
7 [F 504 3.17E-4 <MDA
3T 504 2.18E-4 <MDA
o | 111.12.20 9 1-131 504 2.18E-4 <MDA
W g 504 3.57E-4 <MDA
% 7] 504 2.98E-4 <MDA
i 504 3.17E-4 <MDA
ey | 111.12.27 = B 1-131 504 2.98E-4 <MDA
W 504 2.78E-4 <MDA
7 [F 504 2.18E-4 <MDA

36




%3611 EZFREY FERMBRERL L A4TE

) i WE WAL /T 2
1 <MDA
2 <MDA
3 <MDA
4 0.03
5 <MDA
6 <MDA
7 <MDA
8 <MDA
9 <MDA
10 0.04
1 <MDA
12 <MDA

&%(%\\A%:mij)j’é& 0.03

L TIHRBRHE RIS R B A FAERL RS 9.0EH4

Bov/T o 0 Jl e b T B2 TR o

2. Bt BT plE B (MDAn) B~ % £ B & = #8 MDA 2 5. % i ;

TR R MDA 7 0 Pl 7§ 9r 307 o TR 3R B A 47
s (=) o

Y wr
v &R
2_3p

37



237111 & -FPRR" EE

w

3
P E

KA B P A B

3 oo

4 -1374 s B (B /T3 2 ¢ /%)

P <MDA
$- % <MDA
$iz % <MDA
5 <MDA

B BME ORISR 0.24

(MDAmax)

I BV RE B (MDAma) B~ % & B U] MDA 2. &3 B ; & 8Tk
B MDA 77 25 % i 87§ #0845 ok SR skt g 4 e A 47 2 9 8355 (i

38

B

o




3.3 ®HE R
ik k2 B TR 2-4-5 2B 2-4-6 0 i ) B R F 2 R
SR p @R A 3-8 WP B E R IS<MDA B0 A BB B ERT

i’—:’f_ﬁi% FI<KMDA~0.225 [ s./2 » BB K2 4 & B T H2iEHa<MDA &
(% 3-9) ; #2330 F k2 48-137 % R IZ<MDA & (% 3-10) -

3.4 #Bink
R R TR 2-4-5F P B R R 2R BB RRE
s A 311 AERRL W FEATRIES 069~094 E /2 o

35 HBEFHR (25~ RE)

AETRIZEB AL E REFE S PEAST BERE DD A2 it
Pifd o R v R 2-4-1~ B 2-4-5 2R 2-4-60 S E A4 312 4
BRI F45-137 FR ¥ S<MDA B o KiEH4& S Pfasr it BE5304
3-12 > Bl {¥4#-137 /& & @ # B 5 <MDA~102 b 5./t 5 - §¢E o

36 R ABE GF )
2-4-6 > %% ;1]1’\ 4, 3-13 > %\/PJ B ix e A i’)Iﬁ"]'I“J"f*fé o

37 EFFE (XK -FF2HEHE)
AETRIZ P BEELTR S EEE A HELH Y FHECE TR
2-4-1 ~ B12-4-58 Bl2-4-6 > 4 B P AAA T E |3 £3-14 > F 4 5 AL
F7iR| 19451372 B 2 <MDAE ; FFEH B E F A RE TR L @ astid
Pifb o

39



38 4 $ @ (ki)
A B RAOK A2 e B RS T 4R 7 FI24-6 0 % 5

34315 > K11 T im A it -

40



LR
N 5 - E ¥ = 5 oz
B g g % % % %
e N I N I N I A I I N N O B T I
0.171¢D 0.130¢*v 0.208¢*v 0.225¢
1 P <MDA | (<MDA | <MDA | (<MDA | <MDA | (0.187~ | <MDA | (0.205~
~0.184) ~0.213) 0.240) 0.247)
0.046¢(*D 0.058¢v 0.038¢(*D
2 H+% 1 | <MDA | <MDA | <MDA | (<MDA | <MDA | (<MDA | <MDA | (<MDA
~0.046) ~0.076) ~0.038)
0.051¢v 0.055(*1) 0.079¢1
3 H+ % 2 | <MDA |(<MDA| <MDA | (<MDA | <MDA | (<MDA | <MDA | <MDA
~0.051) ~0.060) ~0.100)
0.045(*1) 0.068¢*1
4 | = i A 7] <MDA | <MDA | <MDA | (<MDA | <MDA | (<MDA | <MDA | <MDA
~0.045) ~ 0.068)
5 B L% <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
6 | ##KkRE | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
0.051¢v 0.046¢v
7] BFx¥ | <MDA | (<MDA| <MDA | <MDA | <MDA | (<MDA | <MDA | <MDA
~0.051) ~ 0.046)
0.172¢v 0.199¢v 0.159¢v 0.158¢v
8 <k <MDA | (<MDA | <MDA | (<MDA | <MDA | (<MDA | <MDA | (<MDA
~0.183) ~0.199) ~0.217) ~0.158)
0.069¢* 0.062¢*v 0.067¢*D
9 En <MDA |(<MDA | <MDA | (<MDA | <MDA | <MDA | <MDA | (<MDA
~0.078) ~0.083) ~0.067)
10 f\ﬁﬁiﬁy <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA | <MDA
0.040¢v 0.038(*D
11| #F-kE | <MDA |(<MDA|<MDA | <MDA | <MDA | <MDA | <MDA | (<MDA
~0.040) ~0.038)
12| &RZ230E — <MDA — <MDA — <MDA — <MDA

B % B L RIE R (MDAmax)2 @ B e 5 0 0.023

&P 1 0.063

2, 20
KN

DA% 01

HAEAE ]

LLERTOE S
i/_:]]’—‘é,;—f = ;}'—é%u}]\ o

2.5 A BT PE R (MDAN) P-4 & B & P MDA 2 B 3 & 2 k8

B W PR gL i R >MDA 20 T 300 E R BB g Rl TS R T

PR AT ET O TR R R A T 2 T 6 (a2 ) -

3

“« _» %<32§ﬁﬁb’f?tgr’ %/}*%ﬁg{%o

41

#F & MDA




% 39: 111l # % B-LkKTHTa £
B P o/

B - " o e

%B’&in%,{iﬁq - % ¥ - % » = % 5 o X
1 N <MDA <MDA <MDA <MDA
2 3 ¥ 1 <MDA <MDA <MDA <MDA
3 7 <MDA <MDA <MDA <MDA
4 | =3 A% <MDA <MDA <MDA <MDA
5 B L% <MDA <MDA <MDA <MDA
6 | AT KA <MDA <MDA <MDA <MDA
7| B <MDA <MDA <MDA <MDA
8 RS <MDA <MDA <MDA <MDA
9 e <MDA <MDA <MDA <MDA
10| #4HH <MDA <MDA <MDA <MDA
11| FFPRE <MDA <MDA <MDA <MDA

& BT pE B (MDAmM) -

6.88

& f%z%ig 110

# A A% 1100

1ok BT ]S B (MDAma) B~ % £ B & = 5 8 MDA 2 5. % ]
# MDA 7 *+ 47 it 47 5 #1890 7} TR

SRR 1 2 9 B R

42

&7




# 3-10 : 111 & 2R EF R P AL 175

Bfi P 2 4 -137 P 6% B (B /)
111.01.03 <MDA
111.04.01 <MDA
111.09.01 <MDA
111.12.01 <MDA
Bt BT R R 0.22
(MDAm)
g B 0.4
HAAE 2

B BT RS B (MDAm)P- % & B F =X ¥k B MDA 2 & 3 |
MDA 7 * 1% i 7 47397 ¢F TR B3 R b4 47 2 T B 4

&% \m

43



£ 311111 B4 L B2 R KERL B ERAE

Ptk p P BB A (R /D)
111.01.17 085
111.02.09 0.84
111.03.07 —
111.04.12 -~
111.05.11 072
111.06.08 072
111.07.06 073
111.08.10 076
111.09.01 01
111.10.05 069
111.11.09 0.4
111.12.09 003
oAy 0.06
LERY 0.1
A5 A% )

152 T EH 5 (a2 ) o

44



#3-12 0 111 & A EEPHEA 176

, , $-137 P 465 B (B 3/ 5 308
k) B g P i £)
Y- F ¥z 3%
o < MDA < MDA
@fgg‘;@%*ﬂ < MDA < MDA
£3 %1 <MDA <MDA
4B .
i < MDA < MDA
=¥ <MDA <MDA
7 R ¢ < MDA < MDA
XGRS < MDA <MDA
, L EET < MDA <MDA
7 R
(i) - 102 228
h+ R 2 21.5 12.7
Bk B M F /P'J/';E'ﬁi(MDAmax) 2.72
o 2 3
AHAR 740

3B X BT RS A (MDAma) B~ % & B = k8] MDA 2 %% &; & 4%k 5 32 % MDA
ﬁ*ﬁﬁpf%%%“%ﬁﬁ%ﬁ%ﬁ&ﬁiﬁ%ﬁﬁ%ﬁgy

45




£3-13: 111 & L AR E 4 5 PAA 71

$ -137 P E & (B s/ 5 - BE)

e Ptk gk
%= % o
, Z iF <MDA <MDA
A
(32 )

h+ w1l <MDA <MDA

B = B L RS R (MDAmMax) 0.26

A 3 0.3

HEAR 74
PL B % BT RE R (MDAma) P~ % # & * =t fe ikl MDA 2 8. % (& & 75 5 3% % MDA

T PALRT R AT H T TR B R R 4T 2 T B ez )

46



#3140 111 E e sE i B PAEA 1T

$-137 P 455 B (B s/ 5 - #E)
PR P-fi e 2L - ” . o
$-% | %% | ¥=% | ¥u 3
LA b B 3 4 _ <MDA _ <MDA
- Ja T2 Rt
515 4 Fe
(Fes 2 ) £ %1 _ <MDA _ <MDA
- A <MDA | <MDA | <vpA | <MDA
sy
(Fiiéi#’) %_—;‘ ? 1 <MDA < MDA <MDA <MDA
(Fjii}j:}?ﬁ—) s <MDA | <MDA | <MDA | <MDA
xF m
Bt B v pliE 2
(MDAmao 035
L AR 0.5
BDAHAR 4

Ej___: 1.“_”% fﬁI%\/PIJ":;J'é'T_ g ?,ﬁ”ﬁ B"’}"{ °
2.3 % B 47 ipiE & (MDAma) P~ £ &5 =0 e ifl MDA 2 %% 18 & 7R 5 3%
e MDA 7 20 P 72 § #0340 Jh s e b3 A 7 2 31 8045 25 (i 2 ) ©

47



%3151 111 & 2 F3dfi e § PEA

fEu] | R m | BREER 4137 P AEE R (B L/H L - BE)
(,gzki'&% £3%1 | ¥z % < MDA
B % ¥ % B (MDA) 0.25
AR 0.3
WA AR 74

48




39 #ETR
ABATIE TS T A S AR E 237 2 > ik

R € TRB G ST R thm z %tiEw TR 2 RPN B E TG 22
HiFo AU EHMAEERNI IR SN BRI GRERE > T E
BrFLE o BEFERI WP EMAGEEERT T OHE N
FOTAE R c R EBE TR REY AT EHES (TLD) %
EARE M ERETE 2 OMNERERERVERTBIE S Y B>
NEFE A FERERIE o AERBE TR D F AT
(1) 887k A B2 = 2
a. 3 k& 2+ (TLD)

AERE=[(AERFHBE) — (F2 5 & FHHETHE+H3 BHEREL )]

X & * Fli
S b A R RE 03 (RERFF 140 ] i
7 ) ;zbd ﬁiFm, T B~1 o

A TLDNE ] 0 $0B R IR Sta B en T fr L2ty £ & 0
EFHRBY st > R P L E X F b BB T HHRA P
BIRR R ABICE AR R s P B S 2 K p Pk e B
e BT o GEREHEAZFA GO IDIE FREF R DR
B2EE PR A FHTERDONEFFE e AT R
TLDHA B A ~ T M2 2 A S h By 2 F ¥ o Flpt o - &
EHRTLDE Rl % FL QB RREDEN 2 BREZDRET Q7 &
FAFREEF RFIR AR QR A P RS RIEE R
D= & SR8 R g O



=
[
\U
T

SEdez BHREL) R AYHE (od3-197) o
A2 o B TLD#: * CaF2(Dy) ~ LIF(Mg,Ti) &% & &) & £ 3+ > »> 4 &

Rl F 0 E2 TR fRAAEFE T %

4

ek

Harshaw 8800:* 3 &t 7 o i A7 3 1A BRI R E TR T %R T
FréE ficd Frcla T i R €S pl? o (fARMC) #ra 952
HETLDV G % " REEHBLE7FTESLSYUE - [ 7 HEXE
=RMC:+3# 5+ (10% RMC3+ 3 & +33 - RHR#Z ) ] -

A EREE LML (TLD)E ~ B & w il Flob > Sdeif 2 3% R

e 7 2 MaEs A oty B 5<005% 6 = /& -

& & & E =8760xSxKxH

I
St g Sz BUAFTIH ALAFTE (23g) &7 036
BB g E N b T 08 K B fE T B 02 F 4o b % 0
#

K: 8 6 ff bttt ia & (Ba/m?) - #1243 4 5 % & $ 80 kg/m? (2~ 0.05

cm iz > % & % 1600 kg/cm®)
H: W7Cs 7 4 | £ # 3 4 #ic 3 2.08x10°mSv - m¥Bq - ho (%% % K

EPAF.G.R. 13 » 2002)
AEI R BAREESRART AP (2 312) 57k
By AR SR M R TR E -
(VAL BN VR Al R E
Ak » TR AN 4o T
ZEHE (MSv) =Z PR (Ba/m®) x (mPh) xit * g (h)
x| & 4 4% F1# (mSv/Bq)

50



Fa

§or g (h) & B 8760 ] pE

R g (mih) ¢ kg ORI S R 2R P A e s R
#'UR $ 272 ICRP % 71 8L3f 2 fa o™

Eow | S1& | 12k | 27& | 7124 | 1217 & | >17 &
2

(m3h)

0.119 0.215 0.363 0.638 0.838 0.925

# £ 3% Fli(DCF > mSv/Bq) : %% " A53ig 417 % 240 F | w4 =

> T
A

7 o
~

AERZIFHRI FBEARELAGEPRE (£ 34) T xR

ERz2Z BN HE E<0001EF 8 /&
b » & 1T
E#HE (MSV) =R BFHRY PRZLExF ##F> £

X~ P AEA E i FllioxE #2002 1 (L)

X7 FAR L xd 2 WERL g
P Fldc t SH = 6.4x108 mSv/Bq ; ¥'Cs =2.1x10”° Sv/mBq ;
%Gr = 2.3x10* mSv/Bq -

o0 R Gk A402kely 0 £ 5 42.03kgly o 4% 5 13.63 kaly -
¥k g S R 2R 2 44 £ WP E ¢ “Regulatory Guide
1109748 2 » & i &2k 4ok B 40T

EX 7Y <1 |12/ | 27Tk | T2k | 1207 % | >17 &
* E40kE (2/F) | 825 128 128 128 128 183

F E4CRE C(H/E) ] 330 510 510 510 510 730

PHFRGL B ARBE B EE R0 1o

51



R F Al ¥ TR 3 R enE SR T i B
FEp . 1Y gEFBLT o
AERANE S FEEFRE ARABARPEFAE A (4 3-13-3-14 >
3-15) » KR SH £ T35 B <MDA & (% 3-9) =2 2 5%
Rz AP RE 5<0001 28 & /& o
B L PERYRE 2 WP AR Ot o A& R P Y TH
SEob R BT G 2 B R A B oA 3-16 4 o kg TIRE R T
RIS 2t TREPZ MR BRI G BT AE RPN
Fyoardere A R A iR E 5<0001 2@ 2 /&> TR0k

3-17 #7 -

310 i (HAAFZ T E)

’
H# o
i

52



% 3-16: P A7 ArHEere A KRB A Z R E

W ow § W op oA R
3 . .
(Fad %) (2d )
5 - % <MDA <0.001
$ - % <MDA <0.001
5 = % <MDA <0.001
¥ v % <MDA <0.001
& 3t <MDA <0.001

IR AR EFTR ) 0.025F F A /F0005% F 2 /& 5 Pliris i <MDA -

53



4 317 P A g srHer b R BB A E R

TRH R 111#17 1p 3 111£127 31p Bi:da /e
O R OB N
Eilfélé}i = ' 1&% — ia‘ 1&% - - : é\’;,l_
TLD | & % | AV |25k 4k BR AV |54
P g |k — / — — — / —
PORR / / / — — — / —

L0177 AR <TLD# [ (0.05F a # /& )
27—=" 47<0.001% & # -
3.7/ Feam AA T (3FR ) e
AdgPN A E 2 Y jg50# OHE A -
5.7 »x# & s B PIIE o 5% T B g 4T L;L#J 2 vt TREChE RE P H R
B2, 8 TPy Il B G E R E -

54



4 W BEHR

41 ERBEFRITEFIREX
411 §plR %St it
AR 111 E AT R S R PSSR d LR R
oAk 41T c ERGHAFMEE S B0 AT RRBER -
AERS - F 37 89 5 AT 255453 TRk B bR T 2 R KR
LE B RERAPFTREAEENT EAP U S e A - T 3R
BRI PEA T DB R B PR BRI T AET E M
e R gl 2 e 45137 % ik T BB B PEPELS T R E
SHTEEBFEPA RFRP O AL AHTIEERB Y 0 A TR
FENBRE FEAPTRB Y ITEZ B DRBFHRER  Hore
REERIE AT RERUP o BRBEFHRY ZRBRRRARPS B w2
FRIFLET R RPN 3 Rk 2 R E KRR AT S
By RPIES-13T ERIDAFE R FEF P o T L AR R
REFARREZFFROLT ZREFFP - Rprtigs o A&
\ﬁﬁﬁﬁﬁﬁﬁﬁ%&ﬁ%*ﬁ§%$%?ﬁﬁﬁﬁ(w&;%
RHEFEE o A BT L2 5+ B A pE HE 5<0001 5 2

«:\NX

J# > Vg2 hA BAMAHEL<005FF 4 /& HPp 2 ot
HERAF A TR R 2% H- S 32 2HE 7 42
WwlEF &2 g o
412 TREERE ¥R FIRHE

111 E R PR AL F T B E T RS EE 110 R ERIES
pa Ry dod 4243 557 o

55



42 2 ZHER

s
! o

56



=+
4 4-1: TRl E i
- 2R i
&R N TREE
(H i) . v
Fogd kR E 2t 10 111 # RN
(TLD)£ ' ER AT
(Fo ) 0.441~0763 | 0
S B i o R 420~0.784 o
(Jﬂj’n‘ﬂ"b e (Lt]ﬁ_/&f%ﬁ,’w%]\
sear 2] pE) 0.087~0.099 ¥ FP)
o EN DATS 0.086~0.087 | . R
* RO be b 1R DAOLIES MDA L0452 (i‘fﬁ R F)
#-131 <MDA <MDA 141l i‘;;ﬁ' 25
(F PL:/_"_"% X)) <MDA FLAAIT
-~ BE e <M <MDA <N DA
Kt i DA~0.308
4137 <MDA <M[<)A~O.225
( 90, <MDA <mgﬁ : o
" NI A < + g 844
ok @& B ;,;) MDA - = %E‘h#ﬂrﬂp\)
(B w/H) 0
TR 56~0.99 0.60~
(74 ) g 69-094 | 1074 WU
(E FL,/HT 3 . BF <M [ /E'J
A iF 4 - iet) DA~102 <MDA 1ok
(i) | (s (i g
[ EYEED) RGBSR A Y <MDA~91.4 <MDA g 1D
CEE: e ~102 | (4 ps g
Ki \FU/I‘F;U.'ﬁEi) <MDA D L—)ﬁ—&%@%@@p)
(8355 | @il A (’L‘Lfﬁ&%ﬁ%{
ﬁ*ﬁ: N A 'g,;j—!i) <MDA-~0.88 <MD é@i"#’f’@]z\)
0 S PP A (Mﬁ&%ﬁ;{”«
THE alis ) | VP <MD XepEr)
(e84 18) G APt A ¥
5:&7}(2’»‘ (B 2/ 5 - @E) <MDA (B %f,@#%”\)
(7J(§L§_‘4§”) (E J‘é;,“ij l}% fﬁé— <MDA (4+ )ﬁ‘_{{— ji .#7 .
- o l "“'ﬁj'!i) <MDA < = %ﬁé#]ﬁp\)
ok (B3 /EE‘E . MDA (s r¥
P w 7 .Fé . Fu - } z 3 =+ _& ?*‘fr% s
<MDA A~0.04 _—
<MDA ("+)ﬁ—_&'le_«y$u

FEy 43.-90 & 7 ?E»I%\

L AR S 13;?\, Ui;j,ﬁlg;‘f' )
N f’T—Lf’rﬂ:(? ﬂﬂ#ﬁ’& .

57

A RE

FHRRE 6 A A LT




#4-2: 3 EZ P2 R ¥ RIRE BIEED

o=
By R 7k H R HoF o

% 4-3: A E 2 B RN E AT
LA 5k R oo

58




=

34

Cpsapdg ST AR (0 ¢ FAROLE 10 30 p EH - &3 % 09100019000

LS L flE T o

CrsHpig S A F R | o P EAROITE 2 2P ARG w4

B¢ €453 % 0970002871 352 i3 i % o

TERE R EL 2R > P EAROE L2 0P AR

S4B € €453 % 0940041080 8.4 i3 it % # o

rﬁ%1ﬁ5%+§ﬂﬁ%www%ﬁ%<r:Jﬁiﬁwu ¥ EAR

105# 6% 27 p fgcfea+ a2 A € € 45 F % 10500087791 54 3 &+ 3 # o
B E R 0 ¢ FARIBELLY 1P ARt € 615

F %0980018736%~ 4 i3 i+ 3 # o

TP g T E BB GHE R 0 FRIRRF R LR R ¢ F

A RE110£12% 337 o

& F £+ (EMRAL-QM-001) > B2k st i fa s 179 % 3 0 (Focln

BRIt i ginAmyirikgHLe .

BB FEHE AL TR 4 (EMRAL-QP-020) @ B8 i st b P s 45

%E’Fﬁ%@iﬁiﬁgﬁﬁpi%%%%ﬂi

Bigs T Rt 245 2 (EMRAL-QP-021) > B8 2k st 1o 459

%z,ﬁﬁ&@éﬁiﬁgﬁﬁp;%%%%ﬂgo

10. B E szt LmA 3 (EMRAL-EO-001) » Tk 5 38 S b 12 f6.4 45 3

%E o ARMRRINABEP RN TR e
1

59



11. % &

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22,

Bk T E A 4 (EMRAL-EO-002) @ TR if i 2c st i prfd o 47 F
%io ARBRRINER GO RRF L o

FHRAFPSAL ¥ AL ITERE 2 (EMRAL-EO-003) 5 5 5 & 15 2 it 2 4%
BAY R FRBRAFIGEAR EPA P TiREsEe o

W k2T ¥ 42 R 2 (EMRAL-EO-004) » B AR st P as 177 % % >
AR+t B Ay iR o

4-90 g2 (T ¥ 42 5 2 (EMRAL-EO-005) & B8 id i bt P /o 479 %
FoARREFIALREPAFATTRESF TR o

HPIC p # % ¢l % it 2425 2 (EMRAL-EO-009) » 7k 8 #2417 48
AR E o AR R TR LR E AT T RES I o

do B R d R kit 242 R 3 (EMRAL-EO-011) > 7R 8 #3142 8 4
FR&%ZE AR F R P TRiE e o

B S/E e kit E R 2 (EMRAL-EO-012) > 8 iR 3 i 4
At REE AT RE R ERaA L TiREFE e

R PR g kLT E AR R 2 (EMRAL-EO-013) 0 Tk 5t if R S A A
WA GFRRRAIRER PN TR,

PAEE A 2RREA L ¢ (G SmE © 0604) - LO604-210426 > 4 M2
LrRREALE P EARL0E4 260 o

A A 2RRERAE € (FRFERIL 1 0604) - LO604-220609 - B4 B2
ArRREALEE P EARLULEGY 9 o

R E I FER A E (EMRAL-QP-019) » % 8 i# b fa o 47 7 %
TR Fat i P a A TRESRE o

REBEXAFG 22T H T LA Z (EMRAL-QP-018) » TR 5 38 kS {4

BA AT FRBRRIGER EPN AT TR Ee o

60



G ﬁﬁﬁ&ﬁ%ﬁﬁﬁbﬁﬁgﬂﬁ < L R T

RS A peCCAR & BRiEiL & g;.zﬁ TR BetcR AN

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 47 111.6.22~113.6.21
Samples Al e A %%% : 0604 (Fres Water Sr-90
radlonucllde analysis )
KoK 4o B P fd o 47
Fresh Water
radlonucllde analysis )
TRt b
S ant Samples Sr-
1B 17 A I—?I;; A 3o Z%E;ETE k! radlonucllde F;Zmal SiS ) 110.6.22~113.6.21
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 110.6.22~113.6.21
Soil amples @xg#f’i’lg o g EE 0604 4 tgpéft'éc L= A ﬁ A A
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-90  [110-6.22~113.6.21
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\ o tl0.622~1136.21

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

Tibies -5
(Urine Saﬁ%‘lies H ?nalysw)
[V i
iﬁﬁ;ﬂ"ﬁ;;;’gt}ﬁﬁ (Ull\ne Samples Sr- 90
2o 5 i 8 0604 radionuclide gnalx&s
BT R Do F}’Fs‘\ﬁ. g AR
(Urine Samples
radionuclide analy5|s)

i LN
J\Samples it L

&5

Urine 110.6.22~113.6.21

¥ 4190 & 47

+ Feces Samples Sr-90
b oam oo ogn | PRBLIRRTEE XA (
cecedlies A PAEERLE R adoquiGeandlisn ) 10622~ 113621
‘ T e - 0604 (Feces Samples y
radionuclide analy5|s)
4 s e T 2 B R S 4 g -t B P gE A 41
3 prig A= g | 12\1%%5;? Foods Samples y 110.6.22~113.6.21
Foods ik R 27 sk 0604 radionuclide aﬂaly&s) o o
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ITB IR TFREE R 2R 1A
REBMBSEBES TR RE
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AHAGRBZIERE

W ¥ 4k ¥ ISO/EC 17025 : 2017 ; CNS 17025 : 2018

WoOE %, k0604

MkBEBEBHY ATAERLATRER
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W OE &R
F@ExE

P 09.99 A&
B

1001 Ao BHA%AESHT

#HEZ %I - L0604-220609

F105 4 5 A 19 B &p4%8 5 % 1051900834 374378 » R db PR S HAZFE AR5 7T

7#(MOHWO0015.00) |, X ###%%: EMRAL-EO-020
#-131: (1 to 37000) Bg/kg
4%-134: (1to 37000) Bqg/kg
4%-137: (1 to 37000) Bg/kg

RERENEGHIE RAM: RRT

W 13.08 iR

EX: 203

1001 Ao HAndE 57

B 3Tz B A2 A (X443 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) Bg/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) Bg/kg Dry (I-131)

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

REFENZGHME XA RR T

1004 42 90 5-#F

B 3T 2R 5 (X4 5% EMRAL-EO-005, EMRAL-EO-013)

(10 to 2000) Bq/kg Dry

REFFN TG RRW; RET

AREEEZTHRBE»MER XL
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P 13.08 mBipin

KAk

1001 /o %A% 48 547

B 3T 2R3 A (XM % %%: EMRAL-EO-011, EMRAL-EO-001)
(0.4 to 37000) Bg/L (Mn-54)

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

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

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

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

(0.9 to 37000) Bq/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) Bg/L (I-131)

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

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

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

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

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

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

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

(0.3 to 37000) Bg/L (44 % )(Bi-214)
(0.3 t0 37000) Bg/L (4t % )(Ac-228)
(0.3 to 37000) Bg/L (K-40)

REZENZGE KRB BLE
1002 R i%dE o #7

B 3T 2 B34 5 (X4 3% EMRAL-EO-004, EMRAL-EO-013)
(10 to 11000) Bg/L

#&%Z—%%A:ééﬁﬁi; KA RET

1003 48 B b4 #7

B 3TZ A2 F (X4 %5 EMRAL-EO-003, MRAL-EO-012)
(0.1 to 150) Bq/L

REFFANEGHE RAH RET

1004 48 90 5-#7

83T 2 B 3A2 5 (X 4+ 4% 35: EMRAL-EO-005, EMRAL-EO-013)
(0.1 to 20) Bq/L

REFFANZGE RAW BT

ARBHRETHRGASMMEA S
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WP 13.08 mipin

KAk

1001 o BA%4E 5 H7

B 3TZ B3R 42 A (X% 3% 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) Bg/kg (I-131)

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

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

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

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

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

REBREANZGE KAW FR T

P 13.08 migini

SE

1001 Ao B %48 o 47

8 3TZ B RAE B (X #4435 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)

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

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

BEZENTGME, RAW, RET

WEETRE R S MMER &K
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1004 42 90 4#7
B 3T 2R A (X455 EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 2000) Bg/kg Fresh

REFENZGE RBB RET

P 13.08 B

Btk

1001 o BA%5E 2 #7

B 3T Z B (U435 EMRAL-EO-001, EMRAL-EO-011)
(1.2 to 37000) Bq/L (Mn-54)

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

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

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

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

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

(2.0 to 2621) Bg/L (Zr-95)

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

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

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

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

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

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

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

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

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

(3.0 to 37000) Bq/L (44 % )(Bi-214)
(3.0 t0 37000) Bq/L (4t % )(Ac-228)
(3.0 to 37000) Bq/L (K-40)

MEEENTGHE, AR, #2F

1002 447

B 2T 2842 (34 435 EMRAL-EO-004, EMRAL-EO-013)
(50 to 11000) Bg/L

REFFNTHE KAWL T

1004 48-90 4%

B 3T 2 B3R A (X443 EMRAL-EO-005, EMRAL-E0-013)
(0.1 to 20) Bg/L

RERZNZGE KRB RRE

ARAEETHRHE A RER &K
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P 13.08 Bipin

A &R

1001 e % #%4E 547

B 3Tz B3R F (X 43 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) Bq/kg Dry (La-140)

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

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

REZENEGE RAW, RET

1004 48 90 7-#7
B 3T R 25 (X435 EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry

REFENZGE RBM R T

P 13.08 mipinzE

R

1001 o &A% 48 547

B 3T RRAEF (X435 EMRAL-EO-011, EMRAL-EO-001)
(0.6 to 3.7E4) mBg/m"3 (Mn-54)
(1.0 to 3.7E4) mBg/m"3 (Fe-59)
(0.6 to 3.7E4) mBg/m"3 (Co-58)
(0.6 to 3.7E4) mBg/m”3 (Co-60)
(1.0 to 3.7E4) mBg/m"3 (Zn-65)
(1.0 to 2.0E3) mBg/m"3 (Zr-95)
(1.0 to 1.0E3) mBg/m”3 (Nb-95)
(0.5 to 3.7E4) mBg/m”3 (I-131)
(0.6 to 3.7E4) mBg/m”3 (Cs-134)
(0.6 to 3.7E4) mBg/m”3 (Cs-137)
(2.0 to 1.0E4) mBg/m"3 (Ba-140)
(2.0 to 5.0E3) mBg/m"3 (La-140)
(3.7ES to 3.7E9) mBg/m"3 (Ar- 41)
(5.0E3 to 3.7E9) mBg/m"3 (Ki- 85)

ARBHRETHGASHER BK
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(0.6 to 3.7E4) mBg/m”3 (44 % )(Bi-214)
(0.6 to 3.7E4) mBg/m"3 (4t % )(Ac-228)
(0.6 to 3.7E4) mBg/m"3 (K-40)

REFENZGME XA LT

1003 48 R 4k 547
B 3T R A2 5 (X4 9% EMRAL-EO-003, EMRAL-EO-012)
(1.0 to 1000) mBg/m"3

REFENZGE KRB RRT

1004 42 90 547
B 3T RRAEF (X% 5%: EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) mBg/m"3

REFENZHE KRB RRE

P 13.08 mipini

AR AR

1001 Ao H4%4E 547

B TR F (X444 % 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) 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) Bg/kg (La-140)

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

REZEANZGME RAW RRT

P4 A S 2K
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1004 42 90 547
B 3T Z B3R A2 5 (X455 EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) Bg/kg Fresh

REZFNZGE, REM, BAT

W 13.08 mipirE

X3

1001 v B AgsE 547

B 3T B3R5 (X438 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 t0 4000) Bg/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) Bg/kg (Ba-140)

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

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

REZFNTGE RAM, REE

1004 42-90 5 #7

B ITZ RRE 5 (X435 EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry

REFRENEGE RAW 2R T

P 13.08 miginik

1004 4% 90 4 #7

BiTZRR2 A (X443 EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) Bq/kg Fresh

REFZENTGHE XAW £RE

(K TFZEAH)

B R AR B
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s U1 ERSFESIEHEP B LA

111 # % - %
ik % p REER | PP pH | FERSPH | REIKES
HP-Ge % 4% 4c & it ¥ . ,
. N 9 371 31 37 15 Z%- %
1 A5 R G R : : Fo=
HP-Ge % 54 8 it ¥ . , s
2 54t EE DR oD 5 37 31lp 1% 02p = =%
3 |METI AT R 4 1% 31p 1% 15 ¢ ZE- %
Galp %, “ig T i \ ; v
1 A = fF - =
4 & ek 2 37 3lp 3% 8p :
GalB 4% 34 L )
S N 2 31 31 312 15¢ R
ipla ‘ Fo=
6 AR 1 37 31lp 110 # 12 % 17 p | 2 &- =%
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s Ll E REFEAIEHIT P R A

L (90

1M &%= %
B 7 P REED | RSP FRERIPY| REIRS
HP-Ge & 4540 § it 3 A~ . ,
4 30 : - =
: 5 % i i8] S R
GCK/B ‘;Hﬁz,,\ o35 A I o .
131 3 £ - =%
? 8 B Rl S IR e M
B 5
g [CHIEFERTRRH 67 30¢ 6:8p | FE-
R
4 R Ry PP ‘Lﬁiag“' T 1 62 30p 3% 10 p T FE - =
i
5 | ERTF A% TR 47 30Fp 47 14 p FF- =
SR F R 57 30 F 5% 30Fp & E- =&
SR F R 67 30FP 5% 31p s & - =
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gk 1l E R EFEAEBHRIE P AL L (F)

M e%=%

B 7% p REHD (23 p P | FERSPP | REHS
HP-Ge % 4%+ § it 3 \ . :
e : 81 11 - =
LV s gemae e ) 27808 P TEE
2 |Go/P 3tk sondfan| 2 97 300 9r16p | F&E-=
3t KR = e
3 Ga/BF%;‘ ‘,?Uii 5 91 30p 91 16 p LTE- x
> PR
21 E 55 ] om
4 Ga/ﬁvﬁ”iiﬂﬁ’?ﬂﬂ 2 9% 30p 9 5 *F- =%
S
B JfR 5 Rf Ao 3 &
5 ﬁﬁ’T%gTHP'C = 9 97 30p 5% 19 p &&=
I
HMETIAFE T R 4 7931p 77 14 ¢ & F- =%
ARE R 9% 30p 67 20p L E - X
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s Ll E REFEAIEHIT P R A

- (8)

(NN 3

o BE I8 2 REHP | FP AP (RSP Y| RIS
HP-Ge § &5 S ilsk | o 10730p |10"12p |*F-%

1 /”\%frgﬂb /F pé‘
2 | Go/B #HCEF B ¥ HIRER 2 107 31 p 10" 01p | *%-=
3 |METFAE T RE 6 10 » 31 p 10" 14p | *F-=
4 | TRERD BT RRD 1 12 % 31 p 21 23p *HE - =
£ - =
5| & F BB K S R 1 12 % 31 p 1197 9p | & <
g |FEMRPEEMLL % 10°3Lp |10 18p |F&E-=

et
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HERZ PP T R R R L T EH S

ééfi 'k £ E oA A &
(B 7/2) (FRafz=2e) (B 2/t 2 - f#E)
Lk A | A A | MDA | B4R E [ 4R | MDA | S48 |5 % A% | MDA
EN 0.1 1 o008 | 1 90 0.8 5 4.8
-3 10 1100 7
4-54 0.4 40 0.3 0.6 0.6 0.3 110 0.28
45-59 0.7 15 0.7 1.2 1.2 05 40 05
45-58 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
#:-65 0.9 10 0.9 15 15 05 74 05
41.-89 0.1 01 | 1 1 1 1
£1.-90 0.1 009 | 1 1 1 0.9
44-95 0.7 15 07 | 1 1 05 05
42-95 0.7 15 07 | 1 1 05 05
.-131 0.1 1 0.1 05 30 05
44-134 0.4 2 1035 0.6 370 0.55 0.3 8 0.28
4-137 0.4 2 1035 0.6 740 0.55 0.3 74 0.28
4 -140 0.4 10 04 | 2 2 1 1
#-140 0.4 10 04 | - 9 1 1
P
( é;‘ﬁ r;) 0.01 1

WP LR F Rk R KA PR R R
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W~ PR STE T R B RO 1T L E 0 ()

s BE R 2 4 R R R
(B 2/ 5 - #E) (B 5/4) (B 2/ 2 - §2F)
Lk AR NAAE MDA | B&AR B EAE| MDA | L4388 |3 4 A% | MDA

WP W 5 48 | 5 4.8 100 95
-3

4-54 05 05 0.4 0.4 3 110 2.8
45-59 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

44-90 1 09 | 10 9 10 9
4-95 0.9 0.9 0.7 0.7 6 6
4#.-95 0.9 0.9 0.7 0.7 6 6
#.-131 0.4 4 0.4 0.1 04 | 01 3 3
46-134 05 37 0.4 0.4 3 0.35 3 74 2.8
4-137 05 74 0.4 0.4 3 0.35 3 740 2.8
£ -140 1 1 1 10 1 10 10
47-140 1 1 1 10 1 10 10

WP LK F Ak 0 A kAR R BT AR
2R PR 0 s 2 BT 0 s 2
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