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2019 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
2019. 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 2019. 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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HEEAZERBESE

Taiwan Accreditation Foundation

R R 1 0604
FTHREEE  KAH
P 09.9 4&&

R
1001 ho B A%AE AT

#E 43k 0 10604-180611

F105 4 5 A 19 B4R F % 1051900834 SEAE3TE » & & A A Z R H

#(MOHWO0015.00) ; X 444%%: EMRAL-EO-020
7-131: (1 to 37000) Bg/kg
4%-134: (1 to 37000) Bg/kg
4%-137: (1 to 37000) Bg/kg

REBZFATGME RAM: wFE

P 13.08 mipini

23R

1001 JoBA%AE 5 H7

BT R A

(X435 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) Bq/kg Dry (Zr-95)

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

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

BREZFAZGME KRW; F3FE
1004 42890 4-#7

B 3T RRAE A
(34 435 EMRAL-EO-005, EMRAL-EO-013)

ARBETRGASHRA &K
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SEAZEREBESE

Taiwan Accreditation Foundation

(10 to 2000) Bg/kg Dry

#EZEFANEGE KA w5

W 13.08 g

KAk

1001 Ao HinfE 547

BT AR A

(X 4% %35 :-EMRAL-EO-011, EMRAL-EO-001)
(0.4 to 37000) Bq/L (Mn-54)

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

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

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

(0.9 to 37000) Bg/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) Bq/L (I-125)

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

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

(0.4 to 37000) Bg/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 (TI-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)

REZENZGE, ARM; 73T

1002 WA%AE S HT

B 3TZ AR A A

(X A% %3 EMRAL-EO-004, EMRAL-EO-013)
(10 to 11000) Bg/L
BREZEANZSE, KAM; 32T

1003 4 Buo#7

BT RIREF

ARBETAKA»MEREX
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EEAEERBELE

Taiwan Accreditation Foundation

(X 4+ 4% EMRAL-EO-003, MRAL-EO-012)
(0.1 to 150) Bq/L

REZZANEGE, RRMB, FFF

1004 4290 547
B 3T Z R AR A

(X 4+ # 3% :EMRAL-EO-005, EMRAL-EO-013)
(0.1 to 20) Bg/L

#EZEFNEGE KR ®3FE

P 13.08 mipipi

KAk

1001w BA%4E 547

BT RS

(X A% %3 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) Bg/kg (Zn-65)

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

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

(0.4 to 37000) Bq/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) Bq/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)

REZENZGAE, XA, FHF
P o13.08 iR

7 FE AR

1001 o BAZFE S HT

BT B A
(344 %% : EMRAL-EO-011, EMRAL-EO-001)

ARBEETAG R HEA £
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BB TERBEEE

Taiwan Accreditation Foundation

(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) Bg/kg (Co-60)

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

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

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

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

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

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

REZFANEGE KRR £33

1004 42 90 4#7

BT AR A

(X 437 EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 2000) Bq/kg Fresh

REBFAZGM XM, FE

P 13.08 miminiE

Fr Ak

1001 JuBA%AESHF
BiTZRRE A

(X M %35 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 )Bq/L (Zn-65)
(3.2 to 37000) Bq/L (Ga-67)
(2.0 to 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) Bq/L(Cs-134)
(1.3 to 37000) Bq/L (Cs-137)
(4.0 to 4500) Bg/L (Ba-140)

ARBETAKAN»MER B
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MEEAZERBESE

Taiwan Accreditation Foundation

(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) Bq/L (T1-201)

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

#REZEFNEGHME KRRW; F3T

1002 ot

BT AR

(X4 435 EMRAL-EO-004, EMRAL-EO-013)
(50 to 11000) Bq/L

MEREZENZGE, XA, 7P E

1004 42-90 %4

A3TZ AL

(X 435 : EMRAL-EO-005, EMRAL-EO-013)
(0.1 to 20) Bg/L

#EZEFANTSME XAM; #3FF

P 13.08 Bigind

LAk

1001 jo BAZFE S AT
BT R A

(Xt #3558 : 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) Bq/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)

ARBRTAFA»HEREXK
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HEEAZERBEEE

Taiwan Accreditation Foundation

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

RERENZGMHE, KRB, %37 F

1004 4890 547

BT AR A

(X1 4 3% :EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry

#EZENFGME KR 7E

P o13.08 Eipin

EIFHR

1001 Ao BHA%AE 547

B 3T X8R

(X M %35 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)

(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)
(3.7E5 to 3.7E9) mBg/m’ (Ar- 41)
(5.0E3 to 3.7E9) mBg/m® (Kr- 85)
(0.6 to 3.7E4) mBg/m’ (4% % )(Bi-214)
(0.6 to 3.7E4) mBg/m’ (4 % )(Ac-228)
(0.6 to 3.7E4) mBg/m® (K-40)

REBZEANZGME;, KR RIFE

1003 4 B i

BT RRAEFA

(X 4+ # 3%:EMRAL-E0-003, EMRAL-E0-012)

ARERETAG AN MEA S
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HEEAZERBESE

Taiwan Accreditation Foundation

(1.0 to 1000) mBg/m’

REFZEZNEGE, RARH, ¥3F

1004 48 90 2#f
ERER I E:):

(Xt 4% : EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) mBg/m®

REBZEANZGE, XRM; (37T

P'o13.08 EipiniE

AR AR

1001 fo BHA%AE S #F

BT RRE A

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

#BEREANZGE, XA 7T

1004 48 90 547

BT AR A

(X 4* 435 : EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) Bg/kg Fresh

REZFENZGE, XAM 73T

ARERTRG A MEA £
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HEEALEREESS

Taiwan Accreditation Foundation

P 13.08 mipini

#i#

1001 fo B AE3E 547
ERER I EY:3

(X 44 %35 EMRAL-EO-001, EMRAL-EO-011)
(2.6 to 37000) Bg/kg (Mn-54)

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

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

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

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

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

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

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

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

REZEANEGE RAAMW, 73T

1004 42-90 #7

BITZ R A

(X435 :EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bg/kg Dry
REFZEANTGME, ARM: R E

P 13.08 iR

;\K

1004 42 90 44

BT AR5

(X 4+ 4 3%: EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) Bg/kg Fresh

RERZENZHE, AR 7T

(ATFZH)

AREEERG AN HAEA Sk
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1 VN 131 3 - =
AR i 4 e 9 3% 31p 37 137p = % y
HP-Ge B %424 5 st 3%

2 i ¥ 2 : 5 - =%
3 |[KETFAITE TR 4 172 31p 1% 14 p & F- =X
GalpB 34 i T & . . 5o

A A = &F - =

4 . 2 37 31p 371p <
Galp %% fa’Ebﬁrg .

S N 2 37 31 21 25 - =%

. 2 2 FE- X

6 ﬁuﬁ“ﬁﬁﬁ;ﬁ 1 3% 31p 17 9p L E -
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() 4= ~108 & B & § 4L BT P B B 4

108 # % - %
Hn§e 7 P REHP | FPRADY (PRSP | REHF
HP-Ge % 4% 4 5 it 3 3
1 FI/ ¥ 4 7 479 p = _ =
2 i I ° 0F TES
Galp ¥t kit 5% 6p .
° it R s S B R
3 Ga/,@%{ﬁx%%ﬁﬁ%#ﬂ 5 6 30§ 579 15 p £E_ =
Bl
g | EEA e 1 61 30 p 37 147 FaE- =%
fe
5 |MBT A TR 4 47 30 p 4% 167 sF- %
6 B EES S 4 5% 300p 578n 5# - =%
7 RS IR Lo 5 67 30 p 6% 5¢ FE- %
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() "o ~108 & B & F 4 $1E BiE P B 4 4

108 & % = %

R/ A P REED |G rEpP | FERSPY | REFF
HP-Ge # 42 4c 5 i 3% 91 30 . )
1 F]/ 2 77" 4 - =
A B R ° i cE S
2 |Go/p ik s e | 2 97 30¢ 97 157 &&=
PE i RAET AR E :
3 G(x/BF%:;‘j,?IJ?. 5 91 30p 91 10 p L E - %
> B RRR
=1 BB 55 B P ,
4 G“/B"&Tjﬁﬁm 2 9% 30 p 7% 9p #F- =%
B
T JRR 3R A 3 &
5 rﬁi/‘rﬁ}ﬁ'—mec L 9 9,; 305 75 105 ":"E":E
s
6 [MBTFAHTRE 4 771 31p 7017 £%- %
7 15518 RRD 1 97 30p 8" 8p RN
8 R AL e 1 97 30 p 7r4np EE-
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() "o ~108 & B & F 4 $1E BiE P B 4 4

F e

108 # %2 %

S % p RERP | FrRApY | B pY | RIED
HP-Ge % 4540 5 it 3%

A " 10 * 107 1 £ 5- =
V1 swmaams ° 0T A
2 | Go/B 3HCEF B F HIRES 2 10 % 31 p 10 22 - =%
3 | METIAFX IR 6 10 # 31 p 10 # 15 p FF-=x
4 | HTEFKA BT RIHD 1 12 % 31 p 97" 10 R FE - X
5| & F BB Sk Rl 1 127 31 p 117 13 p & E- =
g | MR F AL 00 oc 1 10 7 31 p 10 # 23 p & _ =
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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
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() M~ PR AT R TR R R RS 5 2 9T B g o

- 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
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