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2017 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
2017. 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 2017. 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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% [l 1008 1.49E-4 <MDA
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3o 504 2.58E-4 <MDA
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= [F 504 2.98E-4 <MDA
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W 504 2.58E-4 <MDA
% [F] 504 4.37E-4 <MDA
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) 3 504 4.17E-4 <MDA
= F 504 2.38E-4 <MDA
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W 504 2.98E-4 <MDA
= F 504 3.37E-4 <MDA
i 504 3.97E-4 <MDA
B 1-131 504 2.38E-4 <MDA
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% 504 2.78E-4 <MDA
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R PORR R 4L 90 4 7
g |pae g PREERSRRS ] (e s
2 Rb -
Mbat Shmples | - f | s e 6604 d AR 4 B & A e |104.622~107.6.21
(Famdherg i) (Meat Samples y
radionuclide analysis )
, G
(Urine Sa%ples H E analysis )
® Y AR AT R i%‘ﬁ;;@f It (Ulbne Sar%%lzs*Sr 90
; : .
Urlnejéamples zﬁ—féiif" f“—i.ﬁ_ P S i 0%04 radionuclide analysis ) 104.6.22~107.6.21
(hm iy ) Tl e B d A g
e o 3 A
' e J\(Un;le Sne:mples
radionuclide anaIyS|s)
’ , ¥ 14190 ~ 47
g |paepe R Eeds R e ey
7R ] = fa ~
Feces Samples | ¥ ié:#ﬂ%-’_ Kz ER i : 0%04 X4 B o 2,( 7 104.6.22~107.6.21
(Fimdrr i) (Feces Samples y
radionuclide analysis )
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wE I 0 L0604-170616

0604
L KA

B
TREXE

P 09.9 £&

X

1001 B HEAESHT
T105 45 B 19 BE#AF % 1051900834 35N E3TE - R PRHHAREZRR T
#(MOHWO0015.00) ; X 14 43%%: EMRAL-EO-020

z2-131: (1 t0 37000) Bg/kg

4%-134: (1 t0 37000) Bg/kg

4£-137: (1t0 37000) Bq/kg

REFFAIER; 41 KR

P 13.08 iR
EX* & 0o

1001 Ao BA%FE 547
BT R RER
(XM %% 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) Bq/kg Dry (La-140)

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

(3.0 to 37000) Bg/kg Dry (4% % )(Bi-214)

(3.0 to 37000) Bq/kg Dry (4t % )(Ac-228)

(3.0 to 37000) Bq/kg Dry (K-40)

REBZEZANIER; 654 XAMW

ARBETHGATMER S $2a #1087
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1004 42 90 4-#7
EIRER -V

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

REFZFEANIER; 244 RAM

W 13.08 iRk

KAk
1001 Ao HizAE 47
BiTZ RIREZAF

(344 # 3% : EMRAL-EO-011, EMRAL-EO-001)
(0.4 to 37000) Bq/L (Mn-54)

(0.7 to 37000) Bq/L (Fe-39)

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

(0.4 to 37000) Bq/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) Bq/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) Bg/L (Ba-140)

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

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

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

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

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

REBZFAILR; T4 XAM

1002 fuAzfE o 47
B 3T RREF

(344 435 EMRAL-EO-004, EMRAL-E0-013)
(10 to 11000) Bg/L

REBZEANIER; 2414 RAM

AT RFA S HER B %#3 A £ 1078
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1003 48B4

BiTZ AR

(344 # 35 EMRAL-EO-003, MRAL-EO-012)
(0.1 to 150) Bq/L

RERENIESR; 2814 RAH

1004 42 90 4 #F
BITZ RAIREAF

(344 # 3% - EMRAL-E0-005, EMRAL-E0Q-013)
(0.1 to 20) Bg/L

REFEANIES; T6E AR

WV 13.08 iRk

KAk
1001 Ao HA%AE 547
BITZRRER

(X A%+ % %: EMRAL-EO-011, EMRAL-EOQ-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) Bg/kg (Co-60)

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

(0.9 to 4000) Bg/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) Bq/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) Bq/kg (4 % )(Ac-228)

(3.0 to 37000) Bg/kg (K-40)

RERFANIES; F41E KEHM

ARBHEETAFRIHEREK 4R #£107
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P 13.08 mEipin
7 #2334k

1001 fo BHA%AE D #7
ERER v
(344 %95 EMRAL-EO-011, EMRAL-EO-001)
(0.3 to 37000) Bq/kg (Mn-54)

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

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

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

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

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

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

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

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

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

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

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

(3.0 to 37000) Bq/kg (44 % )(Bi-214)

(3.0 to 37000) Bq/kg (4% % )(Ac-228)

(3.0 to 37000) Bg/kg (K-40)

REZFANIESE; 2614 RAM

1004 4290 547
B T2 RE A

(Xt 4 5% - EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 2000) Bg/kg Fresh

REZEANIEE; 2451 XRH

P 13.08  migfni

FRAR
1001 Ao BA%4E 547
BITZ RIREA

(X 4+ 435 . EMRAL-EO-001, EMRAL-EO-011)
(1.2 to 37000) Bg/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 )Bq/L (Zn-65)

Aus SR A MR &K ESR*#1 XK
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(3.2 to 37000) Bg/L (Ga-67)
(2.0 to 2621) Bq/L (Zr-95)
(1.2 to 1000) Bg/L (Nb-95)
(2.1 to 37000) Bg/L (I-131)
(1.1 to 37000) Bg/L(Cs-134)

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

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

(2.4 to 2500) Bg/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) Ba/L (4 % )(Bi-214)
(3.0 to 37000) Bg/L (4% & )(Ac-228)
(3.0 to 37000) Bg/L (K-40)

REBXBATIES; 2448 RAW

1002 R a#r

BiTZ RAREF
(344 %35 EMRAL-EO-004, EMRAL-EO0-013)
(50 to 11000) Bg/L

REFFANIES, 241 AR

1004 48-90 54

BT RRER

(3 4% 4% . EMRAL-EO0-005, EMRAL-E0-013)
(0.1 to 20) Bg/L

REBXZANIESD; 414 LM

P 13.08  EipiRi
E R 8

1001 juBHA%FE S 47
BT RIKAE A

(XA 435 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)

AREEETASKRSMMER &2 26 R -#£10R
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(0.9 to 37000) Bg/kg Dry (Zn-65)
(0.7 to 15000) Bq/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) Bq/kg Dry (44 % )(Bi-214)
(4.0 to 37000) Bg/kg Dry (4% % )(Ac-228)
(4.0 to 37000) Bg/kg Dry (K-40)

REZFANILESE; 2414, KAH

1004 42 90 447
BITZ RRE A

(X4 4 %%: EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry

#BRERZFAIESR; £414 XAM

P 13.08 #EigirE
ZF ok

1001 Ao BHAAE S HF
B 3T Z B A2

(X444 %5 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)
(3.7E5 to 3.7E9) mBg/m”3 (Ar- 41)
(5.0E3 to 3.7E9) mBg/m"3 (Kr- 85)
(0.6 to 3.7E4) mBg/m"3 (44 % )(Bi-214)

AREETARATHER & FTR #1078
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(0.6 to 3.7E4) mBg/m”3 (4t % )(Ac-228)
(0.6 to 3.7E4) mBg/m”3 (K-40)

REZEANIER; 24614 XRM

1003 4 B4 #7
B 3T B2 A

(X A% %25 : EMRAL-EO-003, EMRAL-EO-012)
(1.0 to 1000) mBg/m"3

T4 XA

REFEFANLIER;

1004 42 90 o #F
BiTZBRE S

(3% 435 : EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) mBg/m”3

REZZANIER; 2414, RAM

W 13.08 mypiki

H AR A

1001 Ao BA%AE S #7

AiTZ RREF

(X A% 435 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 (1-131)

(0.5 to 37000) Bq/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) Ba/kg (4t % )(Ac-228)
(3.0 to 37000) Bg/kg (K-40)

AW E KA S HER S #ER:#10R
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RERENIESR; 2414 XAH

1004 42 90 547
B T2 AR

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

REBRFAEIES: T4 XAM

P’ 13.08 mEiiRi

# %
1001 ho BHAE3EH#7
BT RIREA

(Xt % %% EMRAL-EO-001, EMRAL-EO-011)
(2.6 to 37000) Bq/kg (Mn-54)

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

(2.5 t0 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) Bg/kg (Zr-95)

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

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

(2.5 to0 37000) Bg/kg (Cs-134)

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

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

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

(3.0 to 37000) Ba/kg (44 % )(Bi-214)

(3.0 to 37000) Bq/kg (4 % )(Ac-228)

(3.0 to 37000) Bg/kg (K-40)

E451E XAM

RELZAEIER:;

1004 48-90 »#F
BT AR EF

(3% % %5 . EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry

REREANIER; 262 KR

AT AGATHRA &K FO9R %107
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W 13.08 EipfRi

1004 4290 547
BT RREF

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

REZFENILE, T4 AAM

(RTFxEa)

AREETAKASHEREK %10 g - £ 10 7
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HERE P L AT R R M 2 T

i 'k EN B A A &
(B 7/2) (FBafz=2e) (B 2/t 2 - f#E)
Lk EHAE NAAE | MDA | E8AR B AL MDA |28 | A A% | MDA
Wp 0.1 1 008 | 1 90 0.8 5 48
7-3 10 1100 7
4-54 0.4 40 03 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 0.09
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 5 1 1
a4 1) o0 |1

PP LRI Tk AR AT R R VR R T -
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PR TET O IR R RS 5 2 T B

- EE IR 2 g FELE R
(B /% - #E) (B 5/4) (B 2/t 2 - 30E)
P ShrRE [ A A | MDA | e 4-A% [ A A% | MDA | k4R %[ 4 A% [ MDA

ER 5 48 | 5 4.8 100 95
i -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
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
42 -140 1 1 1 10 1 10 10
47-140 1 1 1 10 1 10 10
WP Lok Z AR R RAITRE R AL T -

KR BEEPR R EIDE IR o Rt R AL T E R o
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