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2013 Report of Environmental Radiation Surveillanaéside the
Institute of Nuclear Energy Research

Abstract

This report summarizes the annual results of enumental radiation
monitoring in the nearby area of Institute of Naele€Energy Research
(INER) in 2013. The items of monitoring include dosite measurements
from external radiations, total activities in aerigs ground water, discharge
water, rice, grass, vegetable, leaf of Taiwan a;dsh and fallout samples.
The results showed that the maximum annual dose &xternal radiations
within 5 km radius of INER was <0.05 mSy, and theximum annual dose
from internal exposure was <0.001 mSv in 2013. fifaximum total dose
for the critical groups was lower than the recomdezghannual value of 1

mSv set by Atomic Energy Council.
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Certificate No. : L0604-120528

MEEAZERBESE

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.)

is accredited in respect of laboratory
Accreditation Criteria - ISO/IEC 17025:2005

Accreditation Number 0604

Originally Accredited - May 15, 2000

Effective Period © June 22,2012 to June 21, 2015

Accredited Scope - Testing Field, see described in the Appendix

d ~ San CZ(,\

Jay-San Chen
President, Taiwan Accreditation Foundation
Date : May 28, 2012

P1, total 10 pages

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



TAF )
~ -»..,.-«s) Certificate No. : L0604-120528

MEEAZERBETE

Taiwan Accreditation Foundation

Accreditation Number * 0604

Laboratory Head : WUU, Jyi-Lan

W 13.08 Environmental Protection

Soil Samples

1001 v Radionuclides Analysis

In-House Method

(Doc.No:

EMRAL-EO-011, EMRAL-EO-001

(3.0 to 37000) Bg/kg Dry (Mn-54)

(6.0 to 37000) Bq/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) 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) Bg/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) Bq/kg Dry (K-40)

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

1004 Sr-90 Radionuclides Analysis
In-House Method(Doc.No:
EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bq/kg Dry

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

P2, total 10 pages

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

Taiwan Accreditation Foundation

P 13.08 Environmental Protection
Water Samples

1001 v Radionuclides Analysis
In-House

(Doc.No:

EMRAL-EO-011, EMRAL-EO-001)
(0.4 to 37000) Bg/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) Bg/L (I-125)

(0.1 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) Bq/L (La-140)

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

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

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

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

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

1002 H-3 Radionuclides Analysis
In-House method

(Doc.No:

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

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

P3, total 10 pages

Certificate No. : 1L.0604-120528

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



1003 Gross 3 Analysis
In-House

(Doc¢.No:

EMRAL-EO-003, MRAL-EO-012)
(0.1 to 150) Bg/L

1004 Sr-90 Radionuclides Analysis
In-House

(Doc.No:

EMRAL-EO-005, EMRAL-EO-013)
(0.1 to 20) Bq/L

P i3.08 Environmental Protection
Rice

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

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

1001 Radionuclides Analysis
In-House Method

(Doc.NO:

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)

P4, total 10 pages

HEEALBREESS

Taiwan Accreditation Foundation

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

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

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

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

Certificate No. : L0604-120528




Certificate No. © L0604-120528

MEEAZERERETE

Taiwan Accreditation Foundation

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

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

P 13.08 Environmental Protection
Meat  Samples

1001 v Radionuclide Analysis
In-House Method

(Doc¢.No:

EMRAL-EO-011, EMRAL-EO-001)
(0.3 to 37000) Bg/kg (Mn-54)

(0.5 to 37000) Bq/kg (Fe-39)

(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 (Z1-95)

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

(0.4 to 37000) Bq/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) 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: LEE, Hsiu-Wei:WUU, Jyi-Lan; WANG, Jeng-Jong

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 2000) Bg/kg Fresh

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

Ps, total 10 pages

T'he Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix




EREEEE

Taiwan Accreditation Foundation

Certificate No. : L.0604-120528

HEEAZE

P oi3.08 Environmental Protection

Urine Samples

1001 y radionuclide analysis

In-House Method
(Documents NO:

EMRAL-EO-001, EMRAL-EO-011)

(1.2 to 37000) Bq/L (Mn-54)
(2.3 t0 37000) Bg/L (Fe-59)
(1.1 to 37000) Bg/L (Co-58)
(1.1 to 37000) Bq/L (Co-60)
(2.5 to 37000 )Bq/L (Zn-65)
(3.2 t0 37000) Bg/L (Ga-67)
(2.0to 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) Bq/1.(Cs-134)
(1.3 t0 37000) Bg/L (Cs-137)
(4.0 to 4500) Bq/L (Ba-140)
(2.4 t0 2500) Bq/L (La-140)
(1.2 to 37000) Bq/L (Ir-192)
(2.0 to 37000) Bq/L (Tc-99m)
(5.0 to 37000) Bq/L (T1-201)

(3.0 to 37000) Bg/L (Uranium series)(Bi-214)
(3.0 to 37000) Bq/L (Thorium series)(Ac-228)

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

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

1002 H-3 analysis
In-House Method
(Doc. No:

EMRAL-EO-004, EMRAL-EO-013)

(50 to 11000) Bg/L

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

P6, total 10 pages

T'he Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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— _»i‘j Certificate No. : 10604-120528

MBEAZERBETE

Taiwan Accreditation Foundation

1004 Sr-90  radionuclide analysis
In House Metnod

(Doc.No:

EMRAL-EO-005, EMRAL-EO-013)
(0.1 to 20) Bq/L

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

P oi3.08 Environmental Protection
Milk  Samples

1001 v Radionuclide Analysis
In-House Method

(Doc¢.No:

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

(0.7 to 37000) Bq/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) Bq/kg Dry (Nb-95)

(0.4 to 37000) Bq/kg Dry (Cs-134)
(0.4 to 37000) Bq/kg Dry (Cs-137)
(1.0 to50000) 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(Uranium series)(Bi-214)
(4.0 to 37000) Bg/kg Dry (Thorium series)(Ac-228)
(4.0 to 37000) Bq/kg Dry (K-40)

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

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bq/kg Dry

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

P7, total 10 pages

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



B Certificate No. : L0604-120528

MEZEAZERBETE

Taiwan Accreditation Foundation

P 13.08 Environmental Protection

Air-fall particles

1001 v Radionuclides Analysis

In-House Method

(Doc.No:

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 (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: LEE, Hsiu-Wei: WUU, Jyi-Lan;WANG, Jeng-Jong

1003 Gross [} Analysis
In-HouseMethod
(Doc.No:
EMRAL-EO-003, EMRAL-EO-012)
(1.0 to 1000) mBg/m”3

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

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.NO:

EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) mBg/m"3

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

P8, total 10 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. : [L.0604-120528

P 13.08 Environmental Protection
Plant Samples

1001 v Radionuclides Analysis
In-House Method

(Doc.NO:

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) Bg/kg (Co-60)

(1.0 to 37000) Bq/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) Bq/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: LEE, Hsiu-Wei: WUU, Jyi-Lan;WANG, Jeng-Jong

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

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

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

W 13.08 Environmental Protection
Feces Samples

1001 y radionuclide analysis

In House

(Doc.No:

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

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

P9, total 10 pages

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

Taiwan Accreditation Foundation

(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) Bq/kg (Nb-95)

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

(2.5 t0 37000) Bg/kg (Cs-134)

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

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

(5.4 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: LEE, Hsiu-Wei: WUU, Jyi-Lan; WANG, Jeng-Jong

1004 Sr-90 radionuclide analysis
In House Method

(Doc.No:

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

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

(Null below)

P10, total 10 pages

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

Taiwan Accreditation Foundation

34 E 9t 0604
KRELF - AAM

P o13.08 IR BEIR

R

1001 Jo B 45 48 0 A

A ST KA A

(A 4 9% -

EMRAL-EO-011, EMRAL-EO-001

(3.0 to 37000) Bq/kg Dry (Mn-54)
(6.0 to 37000) Bq/kg Dry (Fe-59)
(3.0 to 37000) Bq/kg Dry (Co-58)
(3.0 to 37000) Bq/kg Dry (Co-60)
(7.0 to 37000) Bq/kg Dry (Zn-65)
(6.0 to 15000) Bq/kg Dry (Nb-95)

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

(3.0 to 37000) Bq/kg Dry (Cs-137)
(10.0 to 50000) Bq/kg Dry (Ba-140)
(10.0 to 20000) Bq/kg Dry (La-140)

(3.0 to 37000) Bq/kg Dry (I1-131)

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

0
0
0
0
(6.0 to 15000) Bq/kg Dry (Zr-95)
0
0
0

METEAN: BHME KRN T EL

1004 42 90 5547

A 3T R34 A

(3Tt 45k

EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bq/kg Dry

WEREAN: 24, XAM ZER

AN B T 43 Bk M

& Hayk 0 10604-120528

2 B JE 11 R
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Taiwan Accreditation Foundation

3 & 3k 0 1.0604-120528

Po13.08  mpipfna

Ktk

1001 o B A% A8 o b7

B 3T 2R A2 5

(A 4 5% 2

EMRAL-EO-011, EMRAL-EO-001)
(0.4 to 37000) Bq/L (Mn-54)
(0.7 to 37000) Bq/L (Fe-59)
(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) Bg/L (Ga-67)
(0.7 to 2621) Bq/L (Zr-95)
0.7 1000) Bq/L (Nb-95)
(0.1 to 37000) Bq/L (1-125)
(0.1 to 37000) Bq/L (1-131)
(0.4 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 37000) Bq/L (Tc-99m)

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

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

MEZEAN: R XAMH, EEL

1002 A% AR o A7

A ST R A2

(XA a3k

EMRAL-EO-004, EMRAL-EO-013)
(10 to 11000) Bq/L

WMETEAN: R RAM, EES

AN atE s b LA £ RSl e B3 E e 1
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Taiwan Accreditation Foundation

1003 B b o

A TR A2 T

(T 4 9% -

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

MEREA: THME XARM, TEL

1004 42 90 5 45

A TR A2

(3T 4 9%

EMRAL-EO-005, EMRAL-EO-013)
(0.1 to 20) Baq/L

REZTEAN: T8 KAWL

P 13.08 BRI
1004 48 90 5 47

A 3T R A2 5

(A 435

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

REZEAN: B RAM TEL

P 13.08 B AR

Ktk

1001 o B ¥ A8 5 Hi

A ST B3R A2

(X A+ 435k -

EMRAL-EO-O11, EMRAL-EO-001)
(0.5 to 37000) Bq/kg (Mn-54)
(0.9 to 37000) Bq/kg (Fe-59)
(0.5 to 37000) Bq/kg (Co-58)
(0.5 to 37000) Bq/kg (Co-60)

AR ET AT T SRR £ 5 BRIl e BATd N H
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(1.
(0.
(0.
(0.
(0.
(0.
(L.
(1.
(3.
(3.
(3.

37000) Bq/kg (Zn-65)
to 4000) Bq/kg (Zr-95)
to 3000) Bq/kg (Nb-95)
37000) Bq/kg (I1-131)
to 37000) Bq/kg (Cs-134)
37000) Bq/kg (Cs-137)
to 10000) Bq/kg (Ba-140)
4000) Bq/kg (La-140)
to 37000) Bq/kg (4% )(Bi-214)
to 37000) Bq/kg (4t % )(Ac-228)
to 37000) Bq/kg (K-40)

C OO OO UTU v O© o

WMEZHEAN: BHME KRN, L

W o13.08 HAR

ISEI RS ¢

1001 ho B A5 A8 5 by

A T AR A

(S 4 9%

EMRAL-EO-011, EMRAL-EO-001)

(0.3 to 37000) Bq/kg (Mn-54)

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

(0. 37000) Bq/kg (Co-58)

(0. 37000) Bq/kg (Co-60)

(0. 37000) Bq/kg (Zn-65)

(0. 4000) Bq/kg (Zr-95)

0. 3000) Bq/kg (Nb-95)

(0. 37000) Bq/kg (I1-131)

(0. H 37000) Bq/kg (Cs-134)

(0. 37000) Bq/kg (Cs-137)

(1. 10000) Bq/kg (Ba-140)

(1. 4000) Bq/kg (La-140)

(3. 37000) Bq/kg (44 % )(Bi-214)
(3.0 to 37000) Bq/kg (4% )(Ac-228)
(3.0 to 37000) Bq/kg (K-40)

S OO OO WWHA UIU Ul w wwu

WETEA: 5% XAM, LEL

ARG e T LA T 5 Dol ) 5 BSEHHE N H
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1004 42 90 247

B ST MR AE A

(XA 43k -

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

wMEZEAN: ReEE XRY, ZEL

P o13.08 AR

bkt

1001 ho B ¥ A8 o A7

A 3T XA A5

(X435

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) Bq/L (Co-58)
(1.1 to 37000) Bq/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) Bq/L (Nb-95)
(2.1 to 37000) Bq/L (1-131)
(1.1 to 37000) Bq/L(Cs-134)
(1.3 to 37000) Bq/L (Cs-137)
(4.0 to 4500) Bq/L (Ba-140)
(2.4 to 2500) Bq/L (La-140)
(1.2 to 37000) Bq/L (Ir-192)
(2. 37000) Bq/L (Tc-99m)
(5.0 to 37000) Bq/L (T1-201)
(3.0 to 37000) Bq/L (4h%)(Bi-214)
to 37000) Bq/l (4t % )(Ac-228)
(3.0 to 37000) Bq/L (K-40)

—— OO

SO OO D W — — DN D N

WMEFFN: BhME, KRN, T

St oo SRR ET 43 Hfsl P A

B F 3k 0 L0604-120528

4506 B 4t 11 B
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1002 i 53

B ST PR A

(XA 4 3% -

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

MEZEA: REE KARH ZEL

1004 42-90 5 7

B 3TZ B3R A2 A4

(3T 4 3%

EMRAL-EO-005, EMRAL-EO-013)
(0.1 to 20) Bq/L

REBZFEAN: B4, XAN, T EE

P 13.08 AR

FLom XAk

1001 ho B 448 5 A

A ST R AL

(A 4 9k -

EMRAL-EO-011, EMRAL-EO-001)

(0.4 to 37000) Bq/kg Dry (Mn-54)

(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(1.
1
(0.
(1.
(4.
(4.

-~

to 37000) Bq/kg Dry (Fe-59)
to 37000) Baq/kg Dry (Co-58)
to 37000) Ba/kg Dry (Co-60)
to 37000) Bq/kg Dry (Zn-65)
15000) Bq/kg Dry (Zr-95)
to 15000) Bq/kg Dry (Nb-95)
to 37000) Bq/kg Dry (Cs-134)
to 37000) Bq/kg Dry (Cs-137)
to 50000) Bq/kg Dry (Ba-140)
to 20000) Bq/kg Dry (La-140)
to 37000) Bq/kg Dry (I1-131)
to 37000) Bq/kg Dry (44 % )(Bi-214)
to 37000) Bq/kg Dry (4t % )(Ac-228)
to 37000) Baq/kg Dry (K-40)

C OO — OO A B 330w a o

AR Gt O LR T Bl P e

38 “ask 0 L0604-120528

S ) BN E]
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REZREAN: T XRM, I L

1004 4% 90 45 47

B ST Z MR AL

(XA #a 5% -

EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bq/kg Dry

MEREAN: RHR RAARM LR

P o13.08 IR

OB

1001 o B A% A8 o b7

A 3T XA A

(A 4 9%

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 (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 3 (Ba-140)
(G ¢

.0E4) mBg/m"
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 (4h% )(Bi-214)
(0.6 to 3.7E4) mBg/m 3 (4t % )(Ac-228)
(0.6 to 3.7E4) mBg/m 3 (K-40)

SO U oo OO O

REZTEAN: FHME XAM T EE

L0604-120528

AR TR T B T 5 Dol fE 458 B4t 11 B
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1003 4B 4 o #

B ST Z XA

(3T 4398

EMRAL-EO-003, EMRAL-EO-012)
(1.0 to 1000) mBg/m 3

MEZREAN: FHE XAW ZEL

1004 42 90 5 47

A 3T R A2 A

(U 49k

EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) mBg/m 3

WEREFAN: Bhg, KAM ZE2S

P o13.08 IR

HiL KAk

1001 ho B A% A8 5 by

B 3T R A2 A

(ST a9k

EMRAL-EO-011, EMRAL-EO-001)
(0.5 to 37000) Bq/kg (Mn-54)
(0.9 to 37000) Bq/kg (Fe-59)
(0.5 to 37000) Bq/kg (Co-58)
(0.5 to 37000) Bq/kg (Co-60)
(1.0 to 37000) Bq/kg (7Zn-65)
0. 4000) Bq/kg (Zr-95)
(0. 3000) Bq/kg (Nb-95)
(0. 37000) Bq/kg (1-131)
0. 37000) Bq/kg (Cs-134)
(0. 37000) Bq/kg (Cs-137)
(1. 10000) Bq/kg (Ba-140)
(1. 4000) Bq/kg (La-140)
(3. 37000) Bq/kg (4h%)(Bi-214)
(3. 37000) Bq/kg (4t % )(Ac-228)
(3.0 37000) Bq/kg (K-40)

oo ocuU LT oo urwL,

ARG TR Y AR T 5 DAt P S5

49 o

3 Ha k0 L0604-120528

S D =Y



1004
A 3T 3R A2 A

(XA 4 3% -

EMRAL-EO-005, EMRAL-E0-013)
(1.0 to 1000) Bq/kg Fresh

W o13.08
%
1001

WEZEAN: REE KR, ZEL

VB EEREETE

Taiwan Accreditation Foundation

REZREAN: £, XAM, T EL

42 90 547

REREAN: REME ARM TEL

WL AR

o B HES& AT

B 3T 2 B3R AE

(A 4 9% -

EMRAL-EO-001, EMRAL-EO-011)

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

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

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

(2.7 to 37000) Bq/kg (1-131)

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

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

ARG ATETE T SR L5 D FH M

& #agk 0 L0604-120528

010 H o4k 11
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1004 42-90 5 #7

A TR A A

(XA 439k -

EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bq/kg Dry

wMEZEAN: RHEE XRY, EEL

(ATFZEEH)
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