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2010 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
2010. The items of monitoring include dose rate measurements from external
radiations, total activities in aerosols, ground water, discharge water, rice, grass,
vegetable, leaf of Taiwan acacia, fish and fallout samples. The results showed
that the maximum annual dose from external radiations within 5 km radius of
INER was <0.05 mSv, and the maximum annual dose from internal exposure
was <0.001 mSv in 2010. 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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W Mg L 0604 radionuclide analysis )
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(Soil Samples 7y
radionuclide analysis )

T
Water Samples

P g ot
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BB RS P A A
TR &E
e S - 0604
(Flmdorg it )

PR N A
( Fresh Water Gross 3
radioactivity determination )
Aok w A4
(Fresh Water H-3 analysis )
A K 4L 90 & 47
( Fresh Water Sr-90
radionuclide analysis )
AR A B P 4T
(Fresh Water
radionuclide analysis )

Ptk
Meat Samples

BB R P EA
o rE
T mE L 0604

(Fimdost i)

E R PEAL 00 A~ 17
( Meat Samples Sr-90
radionuclide analysis )
Boagdtkie B PR e 47
(Meat Samples 7
radionuclide analysis )

Fb R R
Milk Samples

BB R fEA
178 % E

ST B 0604

(F-tmbheiit i)

FU R TR AL 90 A 4T
( Milk Samples Sr-90
radionuclide analysis )
FUeeeR R Ao B o 3 4 4T
(Milk Samples 7y
radionuclide analysis )

Air-fall particles

P = g o
ERTSEE N

B3R P A
T
I MEL L 0604

(#imdett i)

AR Y g ik N
(Air-fall particles
Grossfradioactivity
detemination )
TSR AL 90 & 7
( Air-fall particles Sr-90
radionuclide analysis )
Z MOy AR A 4T
( Air-fall particles y
radionuclide analysis )

b s ik
Plant Samples

BB T A
17/ % F
A SmEL - 0604

147 3R PR 4L 90 A 47
( Plant Samples Sr-90
radionuclide analysis )
{4 4 8 P EA 47
(Plant Samples y
radionuclide analysis )
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Taiwan Accreditation Foundation

& sk 0 L0604-081020

AR 00604
TwmEEE  KAH

P 13.08
EX R0
1001 A 5 1A 47

B ITZ RRAR T

(3t sk

EMRAL-EO-013, EMRAL-EO-001

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

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

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

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

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

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

(10.0 to 50000) Bg/kg Dry (Ba-140)
(10.0 to 20000) Ba/kg Dry (La-140)

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

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

B AT

WEFHEAN: TEE, KAAM

1004 42 90 47
BITZ AR
(k43
EMRAL-E0-006, EMRAL-E0-014)
(10 to 2000) Ba/kg Dry

ARGy B LA 6L F = e |
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Taiwan Accreditation Foundation

i & s ik © L0604-081020

MESFEA: FEE XAM

W o13.08 TR

KAk

1001 ho B A5 A48 5

8 T R RAL A

(3t 8 -

EMRAL-EO-013, EMRAL-E0-001)
(0.4 to 37000) Bq/L (Mn-54)

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

(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) Ba/L (Ga-67)

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

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

(0.4 to 37000) Bq/L (1-125)

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

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

(0.4 to 37000) Bg/L (Cs-13T)

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

(0.4 to 2500) Bqg/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) Bg/L (4&%)(Bi-214)
(0.3 to 37000) Bq/L (4t%)(Ac-228)
(0.3 to 37000) Ba/L (K-40)

HERFA: TEL RAW

1002 AndE A7 - -
A 3TZ AR A

(ST #a ik

EMRAL-E0-005, EMRAL-E0-015) =

(10 to 11000) Bg/L

AR T I R
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¥ sk 0 L0604-081020

MEHREAN: EEL, KEM

1003 a1 a7

AT RRA A

(31 48 %%

EMRAL-EO-004, MRAL-EO-014)
(0.1 to 150) Bqg/L

MEZEA: TELR XA

1004 £2 90 47

A 37 Z B A A

(4% -

EMRAL-EO-006, EMRAL-E0-014)
(0,1 to 20) Bg/L

WEGEA: EEL, KAWN

W o13.08 HIEAR

7] # 3

1001 o B A AR 4

B iTZm AR

(3T 4 % -

EMRAL-E0-013, EMRAL-EO-001)
(0.3 to 37000) Bq/kg (Mn-54)

(0.
(0.
(0.
(0.
(0.
(0.
(0.

to 37000) Ba/kg (Fe-59)
to 37000) Bg/kg (Co-58)
to 37000) Bq/kg (Co-60)
to 37000) Ba/kg (Zn-65)
to 4000) Ba/kg (Zr-95)

to 3000) Bg/kg (Nb-95)

to 37000) Ba/kg (1-131)
(0.3 to 37000) Bg/kg (Cs-134)
(0.3 to 37000) Ba/kg (Cs-137)
(1.0 to 10000) Ba/kg (Ba-140)
(1.0 to 4000) Bg/kg (La-140)

L2 Lo = U LUl

AR ey B LS Dol FH e BAaH B H
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& sk 0 L0604-081020

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

HMEREFA: EEL, RAHN

1004 52 90 247
83T R AE A

(301 43k -

EMRAL-EO-006, EMRAL-E0-014)
(1.0 to 2000) Bq/kg Fresh

REZREAN ZEE, KAMN

P o13.08  mEipir

FLahitik

1001 o B M AE A

A ITZ R A

(ST 43K -

EMRAL-E0-013, EMRAL-E0-001)

(4.0 to 37000) Ba/kg Dry (Mn-54)
(7.0 to 37000) Bg/kg Dry (Fe-59)
(4.0 to 37000) Bg/kg Dry (Co-58)
(4.0 to 37000) Ba/kg Dry (Co-60)
(9.0 to 37000) Ba/kg Dry (Zn-65)
(7.0 to 15000) Bq/kg Dry (Zr-95)
(7.0 to 15000) Bg/kg Dry (Nb-95)
(4.0 to 37000) Bq/kg Dry (Cs-134)
(4.0 to 37000) Bg/kg Dry (Cs-137)
(10.0 to 50000) Ba/kg Dry (Ba-140)
(10.0 to 20000) Ba/kg Dry (La-140)
(3.0 to 37000) Ba/kg Dry (I1-131)
(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)

0
0
0
0
0
0
0
0

wERHFA EEE, KAM

AT SR 3 DR Y A BSH HBH
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1004 5890 547

AITZ AR A

(X 435K

EMRAL-EO-006, EMRAL-EO-014)
(10 to 2000) Bg/kg Dry

REFFA: TEE, XAM

W 13.08 AR

KARES &

[001 Jo B A% AE o A

BT RS

(U4 5% .

EMRAL-E0-013, EMRAL-E0-001)
(0.6 to 3. TE4) mBg/m 3 (Mn-54)
(1.0 to 3.7E4) mBg/m 3 (Fe-59)
(0.6 to 3. TE4) 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 (1-131)

(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.TE5 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)
(0.6 to 3.7E4) mBg/m"3 (4L % )(Ac-228)
(0.6 to 3.7E4) mBg/m"3 (K-40)

WESZEAN: TEE XEM

1003 LR
BT R4
(A 4 8 -

A R R T 2 TR S o 8L
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& 4% 0 L0604-081020

EMRAL-EO-004, EMRAL-E0-014)
(1.0 to 1000) mBg/m 3

wEFEA: ZEL, KAM

1004 42 90 547

BT R RAER

(ST 5%

EMRAL-E0-006, EMRAL-E0-014)
(1.0 to 1000) mBg/m"3

MEFEAN: TER, XEM

W 13.08 B

Hidh K

1001 ho B A% AE 54

BT MR

(455

EMRAL-E0-013, EMRAL-E0-001)
(0.5 to 37000) Bq/kg (Mn-54)
(0.9 to 37000) Bq/kg (Fe-59)
(0.5 to 37000) Bg/kg (Co-58)
(0.5 to 37000) Bqg/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) Bg/kg (1-131)
(0.5 to 37000) Bg/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) Ba/kg (4h% )(Bi-214)
(3.0 to 37000) Ba/kg (4% )(Ac-228)
(3.0 to 37000) Ba/kg (K-40)

D o W s oo g an

mEZEFA: ZESL, KAAM

AR B B ol FH e BTH 48
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1004 42 90 547

8 3T B R AR A

(3% -

EMRAL-EO-006, EMRAL-EO-014)
(1.0 to 1000) Bg/kg Fresh

MEHZEAN: LR KAM

(RFZEE)

AR AR R T 5 o e A8 B E



Certificate No. * L0604-081020

MEEAZEREESE

Taiwan Accreditation Foundation

Certificate of Accreditation

This is to certify that

Institute of Nuclear Energy Research, AEC.
Environmental Media Radioanalytical Laboratory
1000, Wenhua Road, Chia-An, Lung-Tan, Tao-Yuan, Taiwan (R.O.C.)

Accreditation Criteria
Accreditation Number
Originally Accredited
Effective Period

Accredited Scope

P1, total 7 pages

is accredited in respect of laboratory

ISO/IEC 17025:2005

0604

May 15, 2000

June 22, 2009 to June 21, 2012

Testing Field, see described in the Appendix

§-sn Fhe

Jay-San Chen
President, Taiwan Accreditation Foundation
Date : October 20, 2008

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix



HMEZEAZERBESE

Taiwan Accreditation Foundation

Certificate No. * L0604-081020

Accreditation Number : 0604

Laboratory Head : WUU, Jyi-Lan

PP 13.08 Environmental Protection
Soil Samples

1001 vy Radionuclides Analysis
In-House Method

(Doc.No:

EMRAL-EO-013, 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) Bq/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) Bq/kg Dry (I-131)
(3.0 to 37000) Bg/kg Dry (Uranium series)(Bi-214)
(3.0 to 37000) Bg/kg Dry (Thorium series)(Ac-228)
(3.0 to 37000) Bg/kg Dry (K-40)

Approval Signatory: WANG, Jeng-Jong; WUU, Jyi-Lan

1004  Sr-90 Radionuclides Analysis
In-House Method(Doc. No:

EMRAL-EO-006, EMRAL-EO-014)
(10 to 2000) Bq/kg Dry

Approval Signatory: WANG, Jeng-Jong;:WUU, Jyi-Lan

JF 13.08 Environmental Protection
Water Samples

P2, total 7 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix




HRBETE

Talwan Accredltatlon Foundation

1001 y Radionuclides Analysis
In-House

(Doc.No:

EMRAL-EO-013, 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) Bg/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)

(0.4 to 37000) Bg/L (1-125)

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

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

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

(0.4 to 4500) Bq/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) Bg/L (Uranium series)(Bi-214)
(0.3 to 37000) Bg/L (Thorium series)(Ac-228)
(0.3 to 37000) Bg/L (K-40)

Approval Signatory: WANG, Jeng-Jong;WUU, Jyi-Lan

1002 3H Radionuclides Analysis
In-House method

(Doc.No:

EMRAL-EO-005, EMRAL-EQ-015)
(10 to 11000) Bg/L

Approval Signatory: WANG, Jeng-Jong;:WUU, Jyi-Lan

1003 Gross [} Analysis

In-House

(Doc.No:

EMRAL-EO-004, MRAL-EO-014)
(0.1 to 150) Bq/L

P3, total 7 pages

Certificate No. :

L0604-081020

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix



Certificate No. : L0604-081020

MEZEAZEREETE

Taiwan Accreditation Foundation
Approval Signatory: WANG, Jeng-Jong;WUU, Jyi-Lan

1004  Sr-90 Radionuclides Analysis
In-House

(Doc.No:

EMRAL-EO-006, EMRAL-EO-014)
(0.1 to 20) Bg/L

Approval Signatory: WANG, Jeng-Jong;WUU, Jyi-Lan

P 13.08 Environmental Protection
Meat Samples

1001y Radionuclide Analysis
In-House Method

(Doc.No:

EMRAL-EO-013, EMRAL-EOQ-001)
(0.3 to 37000) Bg/kg (Mn-54)

(0.5 to 37000) Bq/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) Bg/kg (Zr-95)

(0.5 to 3000) Bq/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) Bg/kg (La-140)

(3.0 to 37000) Bg/kg (Uranium series)(Bi-214)
(3.0 to 37000) Bg/kg (Thorium series)(Ac-228)
(3.0 to 37000) Bg/kg (K-40)

Approval Signatory: WANG, Jeng-Jong;WUU, Jyi-Lan

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

EMRAL-EO-006, EMRAL-EO-014)
(1.0 to 2000) Bg/kg Fresh

P4, total 7 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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Certificate No. : L0604-081020

Approval Signatory: WANG, Jeng-Jong;WUU, Jyi-Lan

JF 13.08 Environmental Protection
Milk Samples

1001 ¥ Radionuclide Analysis
In-House Method

(Doc.No:

EMRAL-EO-013, EMRAL-EO-001)
(4.0 to 37000) Bg/kg Dry (Mn-54)
(7.0 to 37000) Bq/kg Dry (Fe-59)
(4.0 to 37000) Bg/kg Dry (Co-58)
(4.0 to 37000) Bg/kg Dry (Co-60)
(9.0 to 37000) Bg/kg Dry (Zn-65)
(7.0 to 15000) Bg/kg Dry (Zr-95)
(7.0 to 15000) Bg/kg Dry (Nb-95)
(4.0 to 37000) Bg/kg Dry (Cs-134)
(4.0 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 (I1-131)
(1.0 to 37000) Bg/kg Dry (Uranium series)(Bi-214)
(4.0 to 37000) Bg/kg Dry (Thorium series)(Ac-228)
(4.0 to 37000) Bg/kg Dry (K-40)

Approval Signatory: WANG, Jeng-Jong;WUU, Jyi-Lan

1004  Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

EMRAL-EO-006, EMRAL-EO-014)
(10 to 2000) Bq/kg Dry

Approval Signatory: WANG, Jeng-Jong;WUU, Jyi-Lan

JF 13.08 Environmental Protection
Air-fall particles

1001 v Radionuclides Analysis
In-House Method

(Doc.No:

P5, total 7 pages
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Certificate No. : LO604-081020

EMRAL-EO-013, 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 (Kr- 85)
(0.6 to 3.7E4) mBg/m”3 (Uranium series)(Bi-214)
(0.6 to 3.7E4) mBg/m"3 (Thorium series)(Ac-228)
(0.6 to 3.7E4) mBg/m”3 (K-40)

Approval Signatory: WANG, Jeng-Jong; WUU, Jyi-Lan

1003 Gross B Analysis
In-HouseMethod
(Doc.No:
EMRAL-EO-004, EMRAL-EO-014)
(1.0 to 1000) mBg/m"3

Approval Signatory: WANG, Jeng-Jong:WUU, Jyi-Lan

1004  Sr-90 Radionuclides Analysis
In-House Method

(Doe.NO:

EMRAL-EO-006, EMRAL-EO-014)
(1.0 to 1000) mBg/m"3

Approval Signatory: WANG, Jeng-Jong:WUU, Jyi-Lan

PP 13.08 Environmental Protection
Plant Samples
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1001  y Radionuclides Analysis

In-House Method

(Doc.NO:

EMRAL-EO-013, EMRAL-EOQ-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) Bq/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) Bq/kg (La-140)

(3.0 to 37000) Bg/kg (Uranium series)(Bi-214)
(3.0 to 37000) Bg/kg (Thorium series)(Ac-228)
(3.0 to 37000) Bg/kg (K-40)

Approval Signatory: WANG, Jeng-Jong; WUU, Jyi-Lan
1004 Sr-90 Radionuclides Analysis

In-House Method

(Doc.No:

EMRAL-EO-006, EMRAL-EO-014)

(1.0 to 1000) Bq/kg Fresh

Approval Signatory: WANG, Jeng-Jong;WUU, Jyi-Lan

(Null below)

P7, total 7 pages

Certificate No. : L0604-081020

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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