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2015 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 2015. 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, 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 2015. 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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P
g Certificate No. : L0604-120528

VEZEAZERBEETE

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.0.C.)

is accredited in respect of laboratory

Accreditation Criteria ©ISOMEC 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

é\ﬂ(j ~san (e

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
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TAF
HEEASEREESE

Taiwan Accreditation Foundation

Certificate No. : LO604-120528

Accreditation Number  © 0604

Laboratory Head @ WUU, Jyi-Lan

P 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) Bq/kg Dry (Mn-54)

(6.0 to 37000) Bg/kg Dry (Fe-59)

(3.0 10 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) Bq/kg Dry (Zr-95)

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

(3.0 t0 37000) Bg/kg Dry (Cs-134)
(3.0 to 37000) Bg/kg Dry (Cs-137)
(10.0 to 50000) Bq/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) Bg/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

2, 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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TAF
FEEAZERBESE

Taiwan Accreditation Foundation

Certificate No. : LO604-120528

P 1308 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) Bg/L (Fe-59)

(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) Bq/L (Ga-67)

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

(0.7 to 1000) Bg/L. (Nb-95)

(0.1 1o 37000) Bq/L (1-125)

(0.1 1o 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) Bg/L (Ba-140)

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

(1.0 1o 37000) Bq/L (Ir-192)

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

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

(0.3 to 37000) Bq/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: 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

3, 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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TAF
FEZEZAZERZESE

Taiwan Accreditation Foundation

Certificate No. : LO604-120528

1003
In-House
(Doc.No:
EMRAL-EO-003, MRAL-EO-012)
(0.1 to 150) Bq/L

Gross 3 Analysis

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

1004
In-House
(Doc.No:
EMRAL-EO-005. EMRAL-EO-013)
(0.1 to 20) Bg/L

Sr-90 Radionuclides Analysis

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

P 13.08 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

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

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 t0 37000) Bq/kg (Co-58)
(0.5 to 37000) Bg/kg (Co-60)
(1.0 to 37000) Bg/kg (Zn-65)
(0.9 10 4000) By/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)

P4, 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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TAF
HEEALERBESE

Taiwan Accreditation Foundation

Certificate No. : LO604-120528

(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) Bg/kg (Uranium series)(Bi-214)
(3.0 to 37000) Bg/kg (Thorium series)(Ac-228)
(3.0 10 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) Bq/kg (Mn-54)

(0.5 10 37000) Bg/kg (Fe-39)

(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) Bq/kg (Nb-95)

(0.4 to 37000) Bq/kg (I1-131)

(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) Bq/lq,l (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

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

Taiwan Accreditation Foundation

Certificate No. : 1L.0604-120528

P 13.08 Environmental Protection

Urine Samples

1001 v radionuclide analysis

In-House Method

(Documents NO:

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 10 37000 )Bg/L (Zn-65)

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

(2.0 t0 2621) By/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 10 4500) Bg/L (Ba-140)

(2.4 t0 2500) By/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 (Uranium series)(Bi-214)
(3.0 to 37000) Bg/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) Bq/L

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

P6, 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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TAF
HEEALERRESE

Taiwan Accreditation Foundation

Certificate No. @ 1L0604-120528

1004 Sr-90  radionuclide analysis
In House Metnod

(Doc.No:

EMRAL-EO-005. EMRAL-EO-013)
(0.1 to 20) Bg/L

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

| RN Environmental Protection

Milk  Samples

1001 v Radionuclide Analysis

In-House Method

(Doc.No:

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

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

(0.7 to0 37000) Bq/kg Dry (Fe-59)

(0.4 to 37000) Bg/kg Dry (Co-58)

(0.4 t0 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) Bq/kg Dry (Cs-134)

(0.4 to 37000) Bq/kg Dry (Cs-137)

(1.0 t050000) Bq/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(Uranium series)(Bi-214)
(4.0 to 37000) Bg/kg Dry (Thorium series)(Ac-228)
(4.0 10 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, lyi-Lan;: WANG, Jeng-Jong

P7, total 10 pages

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

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-38)

(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)

(3.7E5 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

(Doce.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

I’S, 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. @ L0604-120528

MEEAZBREZESE

Taiwan Accreditation Foundation

P 13.08 Environmental Protection
Plant Samples

1001 v Radionuclides Analysis
In-House Method

(Doe.NO:

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

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

(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) Bq/kg (Nb-95)

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

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

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

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

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

(3.0 t0 37000) Bg/kg (Uranium series)(Bi-214)
(3.0 to 37000) Bg/kg (Thorium series)(Ac-228)
(3.0 1o 37000) Bq/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

P o13.08 Environmental Protection
Feces Samples

1001 v radionuclide analysis

In House

(Doc.No:

EMRAL-EO-001, EMRAL-EO-011)
(2.6 to 37000) Bg/kg (Mn-34)

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

19, 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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Taiwan Accreditation Foundation

Certificate No. : L0604-120528

(2.5 to 37000) Bg/kg (Co-58)
(2.8 to 37000) Bq/kg (Co-60)
(5.5 t0 37000) Bq/kg (Zn-65)
(4.8 to 4000) Bq/kg (Zr-95)
(2.5 to 3000) Bg/kg (Nb-95)
(2.7 10 37000) Bq/kg (1-131)
(2.5 10 37000) Bg/kg (Cs-134)

(2.9 t0 37000) Bg/kg (Cs-137)

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

(5.4 10 4000) Bg/kg (La-140)

(3.0to 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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Sk Ha gk - L0601-120528

MEEAZERBETE

Taiwan Accreditation Foundation

R #0604
FmE £ F : ARM

W 13.08 ES 85RO

BRI E ¢

1001 o B 4 46 o b

B ST KA A

(XA 43 :

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 (Zr-95)
(6.0 to 15000) Bq/kg Dry (Nb-95)
(3.0 to 37000) Ba/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 (4b% )(Bi-214)
(3.0 to 37000) Bq/kg Dry (4% % )(Ac-228)
(3.0 to 37000) Ba/kg Dry (K-40)

WMETEN B KRN, TES

1004 4% 90 547

B 3T MIRAL A

301 s 3% -

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

REGEAN: FHEM KRN, ZER

AR I S T 2 ol ) e P2E 31 B
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MBI ZEREESE

Taiwan Accreditation Foundation

Po13.08 Rtk

KAk

1001 o B 4% A8 5 by

A ST R AR

(XA 43k -

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) Bg/L (Zn-65)
(0.9 to 37000) Ba/L (Ga-67)
(0.7 to 2621) Bq/L (Zr-95)
(0.7 1000) Bg/L (Nb-95)
(0.1 to 37000) Bq/L (1-125)
(0.1 37000) Bq/L (1-131)
(0.4 to 37000) Bg/L (Cs-134)

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

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

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

(1.0 to 37000) Bg/L (1r-192)

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

(5.0 to 37000) Bg/L (TI1-201)

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

MEZREN: 4G KRN, ZE L
1002 A% AR o A

A ST R A

(1 a5k .

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

(10 to 11000) Bg/L

METREAN: B2 XAMN, EEE

AR N SRR TS D e

73

& &k 0 1.0601-120528
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Taiwan Accreditation Foundation

1003 EL R

A 3T 2 3K A2

(X 4k

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

WEZEAN: L, XAM TR

1004 4290 54

B 3T R4 A

(X a3k

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

WEREA FHE, KARM, ZEL

P o13.08 IR

ES

1004 42 90 5 7

AT 3R A

(1 a3k .

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

METFAN: F64 XAM EEL

P o13.08  sEspineE

ik

1001 Jro B 45 AE o 47

A 3T A2

(ST 43k

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) Bg/kg (Co-58)
(0.5 to 37000) Bq/kg (Co-60)

SaZathalh it UL 43 D 1 e

74

ik 46Uk - 1.0604-120528
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HMEEAZEREEEE

Taiwan Accreditation Foundation

3G H sk 0 L0604-120528

(1.
0.
(0. ¢
(0.
(0.
(0.
Gl
31
(3.
(3.
(3.

to 37000) Bq/kg (Zn-65)

to 4000) Bq/kg (Zr-95)

to 3000) Bq/kg (Nb-95)

to 37000) Bq/kg (1-131)

to 37000) Bq/kg (Cs-134)

to 37000) Bq/kg (Cs-137)

to 10000) Bq/kg (Ba-140)

to 4000) Bq/kg (La-140)

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

(52 B2 I o I o i - ]

oo o oo

mERHEFAN: EHE KRN, ZEL

W o13.08 IR AR

14 3K Ak

1001 o B 4% 48 75 Hr

R ESE TS

(S 43k -

EMRAL-EO-011, EMRAL-EO-001)
(0.3 to 37000) Bq/kg (Mn-54)
(0.5 to 37000) Bq/kg (Fe-59)
(0.3 to 37000) Bq/kg (Co-58)
(0.3 to 37000) Bq/kg (Co-60)
(0.5 to 37000) Bq/kg (Zn-65)
(0.5 to 4000) Bg/kg (Zr-95)
(0.5 to 3000) Bq/kg (Nb-95)
(0.4 to 37000) Ba/kg (1-131)
(0.3 to 37000) Bq/kg (Cs-134)
(0.3 to 37000) Bq/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 (4h% )(Bi-214)
(3.0 to 37000) Bq/kg (4t % )(Ac-228)
(3.0 to 37000) Bq/kg (K-40)

W st

oo oo

WEREAN: 6518 KAM, LES

ARG EERE A SR T 7 BRI S S 9505 B4t 11
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Taiwan Accreditation Foundation

@5

K Ak 2 10604120528

1004 4290 547

8 3T AR A

(ST o ¥

EMRAL-EO-005, EMRAL-E0-013)
(1.0 to 2000) Bq/kg Fresh

WEZEAN: G XA T EE

W o13.08 IFIAR

Bt

1001 hra By 45 48 o A

A T2 A

(U145 .

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. 2621) Ba/L (Zr-95)
(1. 1000) Bq/L. (Nb-95)
(50 37000) Bq/L C(1-131)
(1. 37000) Bq/L(Cs-134)
(1. 37000) Bq/L (Cs-137)
(4. 4500) Bq/L (Ba-140)
(2. 2500) Bqg/L (La-140)
(1. 37000) Ba/L (Ir-192)
(2. 37000) Bqg/L (Te-99m)
(5. 37000) Bg/L (T1-201)
(3. 37000) Bg/L (4b% )(Bi-214)
(3: 37000) Bq/L (4t % )(Ac-228)
(3.0 37000) Bq/L (K-40)

SN U= — WS

—— N

SO oo NSO W

WEZTEFA: M RAM, ZEL

ASaalhieh I U L S B T e 9506 B3t 11 B
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3 W k¢ 10604-120528

1002 it o #r

A 3T Z MR AL A

(XA 49k :

EMRAL-EO-004, EMRAL-E0-013)
(50 to 11000) Bg/L

MEGFEAN: B KA 2L

1004 £2-90 45 47

A T2 MR AE

(U144 3%

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

WEZEAN: B RAMN, TEL

Vo13.08  EipiRH

FLobikk

1001 o B 4% 46 o A

B 3T KA

(A4 3% :

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

(0.4 to 37000) Bq/kg Dry (Mn-54)
(0.7 to 37000) Bq/kg Dry (Fe-59)
(0.4 to 37000) Bq/kg Dry (Co-58)
(0.4 to 37000) Bq/kg Dry (Co-60)
(0.9 to 37000) Bq/kg Dry (Zn-65)
(0.7 to 15000) Bq/kg Dry (Zr-95)
(0. 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 to 50000) Bq/kg Dry (Ba-140)
(1.0 to 20000) Bq/kg Dry (La-140)
(0.1 to 37000) Bq/kg Dry (1-131)
(1.0 to 37000) Bq/kg Dry (4h%)(Bi-214)
(4.0 to 37000) Bq/kg Dry (4% )(Ac-228)
(4.0 to 37000) Bq/kg Dry (K-40)

AN ERTE TV LR L Dl P e BT H 1 H
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@5

MEE Y 0 10604-120528

WEREAN: 2 AN EEE

1004 4% 90 4545

A T2 R AE

(XA a3k -

EMRAL-EO-005, EMRAL-E0-013)
(10 to 2000) Bq/kg Dry

WMEREFAN: FHE, KNAMN, EES

P o13.08  Rigini

2R

1001 LR RO s

A T2 BIRAZ A

(XA Ha 3k

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.
(0.
(1.
(-
(1.
(0.
(0.
(0.

(=2}

to 3. TE4) mBg/m 3 (Co-58)

to 3. 7TE4) mBg/m 3 (Co-60)

to 3. 7TE4) mBg/m 3 (Zn-65)

to 2. 0E3) mBg/m 3 (Zr-95)

to 1.0E3) mBg/m 3 (Nb-95)

to 3.7E4) mBg/m 3 (1-131)

to 3. TE4) mBg/m 3 (Cs-134)

to 3. 7TE4) 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)
(0.6 to 3. TE4) mBg/m 3 (4% )(Ac-228)
(0.6 to 3.7E4) mBg/m 3 (K-40)

oo U O

WMEFEA: TN, KRN, EEL

ARG I SR CT 3 BRIE P S ORI I R =}

78



@5

HMEEAZBREZESE

Taiwan Accreditation Foundation

W E &Y L0604-120528

1003 LN RO

B T 2 MK AL T

(&3 2%

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

WMERFA: FH0E.ARM, LEL
1004 52 00 45 4

A T2 MR A

(X ik .

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

WMEREA: FH5E AN, LEY

P o13.08 3 SLRE 5]

Hidh XAk

1001 Jo M 546 57 i

A AT 2 XA S

(83 :

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)

(@ & 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) Bq/kg (1-131)

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

A Qa0 0 U O 7y DI H fie 9 T4t 1
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& &8 0 L0604-120528

WERFA: 854 KRN, L2 L

1004 22 90 25 7

[E I =0 Vhe & S

(3014 4 38 -

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

RERFA: AR ARM LR

P o13.08 IR
K
1001 Jo B GE SR
8 ST 2 MR AL A
(X483
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) Bg/kg (Co-58)
(2. 370000 Bg/kg (Co-60)
to 37000) Bq/kg (Zn-65)
to 4000) Bq/kg (Zr-95)
to 3000) Bq/kg (Nb-95)
to 37000) Bq/kg (1-131)
to 37000) Bq/kg (Cs-134)
37000) Bq/kg (Cs-137)
to 10000) Bq/kg (Ba-140)
to 4000) Bq/kg (La-140)
to 37000) Bq/kg (&% )(Bi-214)
to 37000) Bq/kg (4t % )(Ac-228)
to 37000) Bq/kg (K-40)

(5.
(4.
(2.
(2.
(2.
(2.
(9.
(5.
(3.
(3.
(3.

COO & = O U =] U000 U oo U o0

METEA: 500, ARM, LEL

A2 SE I SRUME T 7 B e b L ) A £
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& %3 2 10604120528

1004 4290 5 4

AT XL

(314 a5k

EMRAL-EO-005, EMRAL-E0-013)
(10 to 2000) Bq/kg Dry

WETEA: FHE. AN, FEL

(RRTFEA)

ASATACHA0r I TR 7 [l ) St 13 | = S L | S
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Certificate No. : L0604-150420

PEEAZEREESE

Taiwan Accreditation Foundation

Certificate of Accreditation

This is to certify that

Institute of Nuclear Energy Research, AEC.
Environmental Media Radioanalytical Laboratory

No.1000, Wenhua Rd.,

Accreditation Criteria
Accreditation Number
Originally Accredited
Effective Period

Accredited Scope

P1, total 9 pages

Jiaan Village, Longtan District,Taoyuan City 32546, Taiwan(R.O.C)

is accredited in respect of laboratory

ISO/IEC 17025: 2005

0604

May 15, 2000

June 22, 2015 to June 21, 2018

Testing Field, see described in the Appendix

(j - San Cfe,\

Jay-San Chen
President, Taiwan Accreditation Foundation
Date : April 20, 2015

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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Certificate No. : L0604-150420

Accreditation Number : 0604

: WUU, Jyi-Lan

Laboratory Head

P 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) Bq/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) Bq/kg Dry (Cs-134)

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

(3.0 to 37000) Bq/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: 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

P 13.08 Environmental Protection
Water Samples

1001 v Radionuclides Analysis
In-House

Doc.No:EMRAL-EO-011, EMRAL-EO-001

P2, total 9 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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(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) Bq/L (Ga-67)

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

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

(0.1 to 37000) Bq/L (I-125)

(0.1 to 37000) Bg/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) 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 (T1-201)

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

Certificate No. : 1£.0604-150420

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) Bq/L

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

1003 Gross 3 Analysis

In-House

Doc.No:EMRAL-EO-003, MRAL-EO-012
(0.1 to 150) Bq/L

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

1004 Sr-90 Radionuclides Analysis
In-House

Doc.No:EMRAL-EO-005, EMRAL-EO-013
(0.1 to 20) Bq/L

P3, total 9 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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Approval Signatory: LEE, Hsiu-Wei;WUU, Jyi-Lan;WANG, Jeng-Jong

P 13.08 Environmental Protection
Rice

1004 Sr-90 Radionuclides Analysis
In-House Method

Doc.No: EMRAL-EO-005, EMRAL-EO-013
(1.0 to 1000) Bg/kg Fresh

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

1001 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) Bq/kg (Fe-59)

(0.5 to 37000) Bq/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) Bq/kg (Ba-140)

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

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

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

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

P4, total 9 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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(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) Bq/kg (Nb-95)

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

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

(0.3 to 37000) Bq/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 (Uranium series)(Bi-214)
(3.0 to 37000) Bq/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) Bq/kg Fresh

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

P 13.08 Environmental Protection
Urine Samples

1001 vy radionuclide analysis
In-House Method

Documents NO:EMRAL-EO-001, EMRAL-EO-011
(1.2 to 37000) Bg/L (Mn-54)

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

(1.1 to 37000) Bq/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) 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) Bg/L (Cs-137)

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

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

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

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

P5, total 9 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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(5.0 to 37000) Bq/L (T1-201)

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

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

1004 Sr-90 radionuclide analysis

In House Metnod
Doc.No:EMRAL-EO-005, EMRAL-EO-013
(0.1 to 20) Bg/L

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

P 13.08 Environmental Protection

Milk Samples

1001 v Radionuclide Analysis

In-House Method

Doc.No:EMRAL-EO-011, EMRAL-EO-001

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

(0.7 to 37000) Bq/kg Dry (Fe-59)

(0.4 to 37000) Bq/kg Dry (Co-58)

(0.4 to 37000) Bq/kg Dry (Co-60)

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

(0.4 to 37000) Bg/kg Dry (Cs-137)

(1.0 t050000) Bg/kg Dry (Ba-140)

(1.0 to 20000) Bq/kg Dry (La-140)

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

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

P6, total 9 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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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) Bg/kg Dry

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

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’ (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® (Uranium series)(Bi-214)
(0.6 to 3.7E4) mBg/m3 (Thorium series)(Ac-228)
(0.6 to 3.7E4) mBg/m’ (K-40)

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

1003 Gross 3 Analysis

In-HouseMethod

Doc.No:EMRAL-EO-003, EMRAL-EO-012
(1.0 to 1000) mBg/m’

Approval Signatory: LEE, Hsiu-Wei;WUU, Jyi-Lan;WANG, Jeng-Jong
P7, total 9 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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1004 Sr-90 Radionuclides Analysis
In-House Method
Doc.NO:EMRAL-EO-005, EMRAL-EO-013
(1.0 to 1000) mBg/m’

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

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) Bq/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) Bq/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) Bq/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) Bg/kg Fresh

Approval Signatory: LEE, Hsiu-Wei;WUU, Jyi-Lan;WANG, Jeng-Jong
P 13.08 Environmental Protection

Feces Samples
P8, total 9 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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1001 v radionuclide analysis

In House

Doc.No: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) 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) Bg/kg (I-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 (Uranium series)(Bi-214)
(3.0 to 37000) Bq/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)

P9, total 9 pages

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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R R 0604
TREXE  ARH

P 13.08 iR

R

1001 Ao HAnMESHF

B 3TZRRAEF

A 435 : EMRAL-EO-011, EMRAL-EO-001
(3.0 to 37000) Bq/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) Bq/kg Dry (Zn-65)

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

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

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

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

WEEEAN FHERRPBILE

1004 4290 5-#F

B iTZ AR5

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

BREZEFA FHEARMEIER

ke BT Bl P A F2H HFIE

3
5
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P o13.08  mipinc

Kk

1001 o BHA%AE S HF
BITZRREF

X A #%% 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) Bq/L (Ga-67)

(0.7 to 2621) Bg/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) Bg/L (Cs-134)

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

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

(0.4 to 2500) Bg/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 (T1-201)

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

#REREN FHERREEIER

1002 fRAGAE S

BITZRRER

X 4 4% :EMRAL-EO-004, EMRAL-EO-013
(10 to 11000) Bg/L

#EZEAN FHERRABEER

1003 Y8 B4

BT AR S

X 4% 4335 : EMRAL-EO-003, MRAL-EO-012
(0.1 to 150) Bg/L

#ERZEAN FHEAAWEIER

SR T LA oY B (R P s
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1004 4890 47

B TR R A

XA+ 43 :EMRAL-EO-005, EMRAL-EO-013
(0.1 to 20) Bq/L

#REZEAN FHERREZER

P 13.08 BBLARE

1004 48 90 47

B 3TZ AR

X A 4 5% EMRAL-EO-005, EMRAL-EO-013
(1.0 to 1000) Bg/kg Fresh

#EZEAN FHEXRHIESR

P o13.08  mippirs
KAk

1001 o B A AE 5

BITZ AR

X AF 435 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) Bqg/kg (Co-58)

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

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

(0.9 to 4000) Bq/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) Bq/kg (Cs-137)

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

(1.0 to 4000) Bq/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) Bq/kg (K-40)

#EZEN FHEXRHZER

AR AR AR B oy B I s

94

#E 43k 0 L0604-150420




BEEAE

Taiwan Accreditation Foundation

P 13.08  mipini

SRR

1001 Ao BHAnfE o

B 3T R AR

XA+ 435 : EMRAL-EO-011, EMRAL-EO-001
(0.3 to 37000) Bg/kg (Mn-54)

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

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

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

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

(0.5 to 4000) Bq/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) Bq/kg (Cs-137)

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

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

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

#EZEAN FHERREEER

1004 52 90 4-#7

BT R A

XA 435 EMRAL-EO-005, EMRAL-EO-013
(1.0 to 2000) Bq/kg Fresh

#EFEAN FHERRHEER

WP o13.08  mipini

Btk

1001 joBaidk it

B 3Tz BlRAE A

XA+ 43 EMRAL-EO-001, EMRAL-EO-011
(1.2 to 37000) Bq/L (Mn-54)

(2.3 to 37000) Bg/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)

AR R LTI oy B P A
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(3.2 to 37000) Bg/L (Ga-67)
(2.0 to 2621) Bg/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) Bg/L (Cs-137)

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

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

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

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

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

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

REZFEFAN FHERAWEIER

1002 i

B TR A2 A5

XA+ 4 58 : EMRAL-EO-004, EMRAL-EO-013
(50 to 11000) Bq/L

#EZFEAN FHE KRR EER

1004 42-90 5 #7

G3TZ RS

XA+ 435 EMRAL-EO-005, EMRAL-EO-013
(0.1 to 20) Bq/L

#BEZEAN FHEAAMEER

P 13.08 B

LAk

1001 Jo B M AE AT

BiTZ AR R

XA 458 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)

AR A R LA oy B R A
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(0.4 to 37000) Bq/kg Dry (Co-60)

(0.9 to 37000) Bq/kg Dry (Zn-65)

(0.7 to 15000) Bq/kg Dry (Zr-95)

(0.7 to 15000) Bq/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) Bq/kg Dry (Ba-140)

(1.0 to 20000) Bq/kg Dry (La-140)

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

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

#RERZEAN FHERRB,EER

1004 42 90 H#

BT R A

XA+ 435 : EMRAL-EO-005, EMRAL-EO-013
(10 to 2000) Bg/kg Dry

#EZEAN FHERRMEER

P o13.08 g
EIEpR

1001 o B A% AE A

R ER =Y

XA 438 EMRAL-EO-011, EMRAL-EO-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)
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(5.0E3 to 3.7E9) mBg/m’ (K- 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)

#EZEFAN FHEARBEER

1003 “BRESH

ERESLEE V-3

X A4 455 : EMRAL-EO-003, EMRAL-EO-012
(1.0 to 1000) mBg/m’

REFREAN FHREARMEIESR

1004 42 90 4-#7

B TR A

A %35 EMRAL-EO-005, EMRAL-EOQ-013
(1.0 to 1000) mBg/m’

#REZEN FHHERAMEIES

W 13.08 AR E

AR

1001 o HA%FE S HF

B T AR

X AF 438 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) Bq/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) Bq/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 (44 % )(Bi-214)

AR e e AL oy el e Y e
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(3.0 to 37000) Bg/kg (4 %)(Ac-228)
(3.0 to 37000) Bg/kg (K-40)

#EREAN FHERRM,EER

1004 48 90 547

BT AR A

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

#EZEAN FHERRAMEER

P 13.08 T BiR

B

1001 o B RESE A

B 3TZ AL/

XA 438 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) 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) 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) Ba/kg (44 % )(Bi-214)
(3.0 to 37000) Bq/kg (4t % )(Ac-228)
(3.0 to 37000) Bg/kg (K-40)

BEZEAN EHERAEEER

AR R BT 7 Belfe A
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1004 48-90 5-#7

BITZ AIRE A

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

HEREAN FHERREEER

(XTFxEH)
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(F) = 2104 & B & FH4ILEBIT PN AL (¥ F)

W  mB REHP T2 S PP TR PP RIS
HP-Ge & 4% 4 5 it .
1|, LA 9 4730 p 47 15p |FF- =
BN B Fo
Go/P 248k ¥ed i 1 .,
2 , 2 51 31 27 3 FE - %
iR R ' g ’
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67 30 67 3 £ - =
3 40 t2 2 g A
FEEY R .
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5 |MEMHETEFEL | sag0p | 307 |Fa-x
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6 1 67 30 53 4p FE- %
BT L
KERTF AR TR :
7 |ET i f 4 4% 30p 41 15p |HFE- =%
h
8 S S S 4 571 30 p 71200 |&E&E- =%
9 B F WD 5 6% 30p 7730p |FE-X
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(F) 5= 104 2 A S FAHLBIT PN AL (¥ %)

¥ 7 p REED |FPRAPY | R | RS
HP-Ge % #4540 8 i 3% .

1 P i 9 7 5 % =

4 i 0 5 107 31lp | 1006 p |&F-=

HP-Ge & &4 4c & av 3# . . - .

2 SR AR fea 5 10 * 31 p 9% 11 p =

3 | Go/p - EEF B ¥ FlpkE 2 10 # 31 p 10 * 14 p & F- =

4 |MERF AP TRE 6 10 # 31 p 10 # 19 p #%F- X

5 |#rR4kp BT RRE 1 12 7 31 p 1 17p | #&- =%

6 |~ F BUR| K SLM AL B 1 12 # 31 p 7% 14 p & £ - =%
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i (B 5/ 2¢) FoF TR B T2 SR
KN e 0.5 = -k B it
GRS 052 k& %35z
) &= e Y PR ML op)
s B ok L] A REU
AR 44-90 BelAoR B A4
8137 Bl kR e § A
(B s/2)
a7 e b P Y37 {4 11 40 mesh & i o
(T ) (B 5/ 5 - 55E) 05 AT mA
ik ‘e B Pifd 5715 12 40 mesh & i -

(g 1)

(B /i 2 - 55F)
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B P

FPl R B § AT
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3k J’“'%ﬁﬁ— cE 2 ok LA N R 4 N
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i F e B fE B D
CLEED) (B aii s geg) |PTRETEEERASE
P L AR FN
2 i AR RS P P
g (B %/ 5 - #E)
(P34 1%)

o B Pt
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FEB 1 HF B FAe S AT
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R ~ AP L ST R R R M L T EH

i K ) E 4 A2 &
(B 7/2) (FB /x> 2v) (B /1 2 - )
P ShrAE A A AL | MDA | edrAE [ H A8 MDA |ed-A% |2 % A8 | MDA
N 0.1 1 008 | 1 90 0.8 5 4.8
7-3 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
4:-65 0.9 10 0.9 15 15 05 74 05
£1.-89 0.1 01 | 1 1 1 1
£.-90 0.1 009 | 1 1 1 0.09
4 -95 0.7 15 07 | 1 1 05 05
42-95 0.7 15 07 | 1 1 05 05
7. -131 0.1 1 0.1 05 30 05
44-134 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
4 -140 0.4 10 04 | 2 2 1 1
-140 0.4 10 04 | 5 9 1 1
(zé;&ﬁi) 0.01 1

WP LR F Ak R KA R R RRL -
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() e ~ Pt 7§ ST H T TR SR R S A 15 2 T B 5

- BRI H £ 4 3R LE R
(B /¥ 5 - #HE) (B /) (B /5 - 55€)
Lk SRR DLEAE MDA | &AE A AAE| MDA |E8A % B4 AE | MDA
EN 5 48 | 5 4.8 100 95
-3
4-54 0.5 0.5 0.4 0.4 3 110 2.8
4#-59 0.9 0.9 0.7 0.7 6 6
4:-58 0.5 0.4 0.4 0.38 3 110 2.8
4:-60 0.5 0.4 0.4 0.38 3 110 2.8
£-65 1 1 0.9 0.9 7 7
41.-89 1 1
41.-90 1 09 | 10 9 10 9
#-95 0.9 0.9 0.7 0.7 6 6
42-95 0.9 0.9 0.7 0.7 6 6
.-131 0.4 4 0.4 0.1 04 | 0.1 3 3
46-134 05 37 0.4 0.4 3 0.35 3 74 2.8
44 -137 05 74 0.4 0.4 3 0.35 3 740 2.8
42 -140 1 1 1 10 1 10 10
4-140 1 1 1 10 1 10 10

WP LLRHRA F Ak A KA R R R -
2k R A B fE 505 2
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