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2014 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 2014. 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 mSy, and the maximum annual dose
from internal exposure was <0.001 mSv in 2014. 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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Taiwan Accreditation Foundation

Certificate No. : L0604-120528

Certificate of Accreditation

This is to certify that i

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

a*a ~san Chon

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

'L, 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

Accreditation Number * 0604

Laboratory Head : WUU, Jyi-Lan

| RN 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) 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) 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) Bg/kg Dry (I-131)

(3.0 t0 37000) Bq/kg Dry (Uranium series)(Bi-214)
(3.0 t0 37000) Bq/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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Taiwan Accreditation Foundation

Certificate No. : 1L0604-120528

Pi3.08 Environmental Protection
Water Samples

1001 v Radionuclides Analysis

In-House

(Doc.No:

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) 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)

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

(0.1 to 37000) Bg/L (I1-131)

(0.4 t0 37000) Bq/L (Cs-134)

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

(0.4 10 4500) Bg/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)

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

(0.3 to 37000) Bg/L (Uranium series)(Bi-214)
(0.3 t0 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



: Certificate No. : 10604-120528
VEEAZERBESE

Taiwan Accreditation Foundation

1003 Gross 3 Analysis
In-House

(Doc.No:

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

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

P i13.08 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

(Doce.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 (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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Taiwan Accreditation Foundation

Certificate No. : L0604-120528

(0.5 to 37000) Bq/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 (Uranium series)(Bi-214)
(3.0 to 37000) Bq/kg (Thorium series)(Ac-228)
(3.0 t0 37000) Bg/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-59)

(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) Bq/kg (Zr-95)

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

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

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

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

(1.0 t0 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

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

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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Taiwan Accreditation Foundation

Certificate No. @ 1.0604-120528

P 13.08 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 to 37000) Bg/L (Fe-59)

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

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

(2.5 t0 37000 )Bg/L (Zn-65)

(3.2 10 37000) Bg/L (Ga-67)

(2.0to 2621) Bq/L (Zr-95)

(1.2 to 1000) Bg/L (Nb-95)

(2.1 to 37000) Bq/L (1-131)

(1.1 to 37000) Bq/L.(Cs-134)

(1.3 t0 37000) Bg/L (Cs-137)

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

(2.4 t0 2500) Bq/L (La-140)

(1.2 1o 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) Bg/L (Uranium series)(Bi-214)
(3.0 to 37000) Bq/L (Thorium series)(Ac-228)
(3.0 10 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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Taiwan Accreditation Foundation

Certificate No. @ L0604-120528

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

P i13.08 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) Bg/kg Dry (Fe-59)

(0.4 to 37000) Bg/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) Bq/kg Dry (Nb-95)

(0.4 10 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) Bq/kg Dry (I-131)

(1.0 to 37000) Bq/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: 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’7, 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

P13.08 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 3 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

I8, 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

P oi3.08 Environmental Protection

Plant Samples

1001 v 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) Bq/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) Bq/kg (Nb-95)

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

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

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

| AR Environmental Protection
Feces Samples

1001 y 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-39)

P9, total 10 pages

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



Certificate No. : L0604-120528
VEEAZERBESS

Taiwan Accreditation Foundation

(2.5 t0 37000) Bg/kg (Co-58)

(2.8 t0 37000) Bg/kg (Co-60)

(5.5 t0 37000) Bg/kg (Zn-65)

(4.8 to 4000) Bq/kg (Zr-953)

(2.5 10 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) Bg/kg (Ba-140)

(5.4 t0 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) Bq/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) Bq/kg Dry

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

(Null below)

P10, total 10 pages

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

Taiwan Accreditation Foundation

LR 3R - 0604
KwEEE KR

P 13.08 IR AR

IR Rk

1001 fo B A5 48 o by

A TR

(A 4 5%

EMRAL-EO-O11, 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)
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 (I-131)
(3.0 to 37000) Bq/kg Drv (4b%)(Bi-214)
(3.0 to 37000) Bq/kg Dry (4t % )(Ac-228)
(3.0 to 37000) Bq/kg Dry (K-40)

—
w
ocCoocoooo o

WEGEFAN: EhME, AAM, TEL

1004 4% 90 447
BT R AT

(314 49k

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

MEBZFA: 44 KARM ZER

ARG O BT 5 sk )

36 & G5 0 L0604-120528




MBEAZERBETE

Taiwan Accreditation Foundation

e

& 4k 1L0604-120528

P o13.08  RipinE

KAk

1001 Tro 5 4% A4 o A

B 3T KA A

(X1 4 9%

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) Bq/L (Zr-95)
(0.7 to 1000) Bg/L (Nb-95)
(0.1 to 37000) Bq/L (1-125)
(0. 37000) Bq/L (1-131)
(0.4 to 37000) Bq/L (Cs-134)
(0.4 to 37000) Bq/L (Cs-137)
(0. 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 (T1-201)
(0.3 to 37000) Bq/L (4% )(Bi-214)
(0.3 to 37000) Bq/L (4% )(Ac-228)
(0.3 to 37000) Bq/L (K-40)

-~ © O s s

WWW O OO & &b s ==

WMEREFAN: 6515, KAM, TES

1002 A% AE o
BITZ R A

(T a5k

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

METEAN: B RAM, T 2L

AR GTH T Y B T DRl fie e 3B 41



MEZEAZERBETE

Taiwan Accreditation Foundation

1003 ELN RS
BITZ MR A 5

(ST 45k

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

WEREA: FohHE XAM TEL

1004 42 90 547

AITZ M4 A

(3T a3k .

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

WMETEA: T84 XAM 2L

P o13.08 IR HLAR
1004 42 90 4547

A T R A2

(31 4 5%«

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

WETEAN B, AN, L LS

P o13.08 Rt

Kk

1001 Ao B A8 5 A7

A 3T Z R A2

(1 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) Bq/kg (Co-58)
0. ¢ 37000) Bq/kg (Co-60)

ARG TR T BT 7 DA FH e

& 4k c .0604-120528

44 T

it 11 ¥
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(0.1

(1.
(1.
(3.
(3.
(3.

MBEAZERBETE

Taiwan Accreditation Foundation

37000) Bq/kg (Zn-65)
4000) Bq/kg (Zr-95)
3000) Bq/kg (Nb-95)
37000) Bq/kg (1-131)
37000) Bq/kg (Cs-134)
37000) Bq/kg (Cs-137)
10000) Bq/kg (Ba-140)
4000) Bq/kg (La-140)
to 37000) Bq/kg (4d % )(Bi-214)
to 37000) Bq/kg (4t % )(Ac-228)
to 37000) Bq/kg (K-40)

MERFAN: £HE, KRN T2

W o13.08 IRIEARM

ISEI R €5
1001
BITZRRAA

( SUAF 4 3%

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

(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(1
Gl
(3.
(8
(3.

3

SCoCoOcwWWwWwauUIoTUlwWww o

(=

o B AL 5

to 37000) Bq/kg (Mn-54)

to 37000) Bq/kg (Fe-59)

to 37000) Bq/kg (Co-58)

to 37000) Bq/kg (Co-60)
37000) Bq/kg (Zn-65)

to 4000) Bq/kg (Zr-95)

to 3000) Bq/kg (Nb-95)
37000) Bq/kg (1-131)

to 37000) Bq/kg (Cs-134)
37000) Bq/kg (Cs-137)
10000) Bq/kg (Ba-140)
4000) Bg/kg (La-140)
37000) Bq/kg (44 % )(Bi-214)
37000) Bq/kg (4t % )(Ac-228)

to 37000) Bq/kg (K-40)

METEA: 2414, KAWL 2L

AR R SRR T 73 B P e

_67_

& 43k 1L0604-120528
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M H 3 0 1.0604-120528

1004 42 90 5547

B T2 MR A A

(XA 4y 5

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

MEREAN: F6M4 KRN, TEL

Po13.08  sgipieE

bk tk

1001 o 5 4% 48 oy by

A T2 XA A

(A 4 5% -

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 (I1-131)
(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 (1r-192)
(2.0 to 37000) Bq/L (Tc-99m)
(5.0 to 37000) Bq/L (T1-201)
(3.0 to 37000) Bq/L (4h% )(Bi-214)
(3.0 to 37000) Bq/L (4t % )(Ac-228)
(3.0 to 37000) Bq/L (K-40)

METREA: M KAM LZEL

ARG TR GO T L T 5 [ ) S 6 F 411
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Taiwan Accreditation Foundation

@5

& 4k 0 10604120528

1002 il My

A T Z XA A

(XA 4 5% -

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

WETEA: RHME KRN, TS

1004 42-90 5 47

B 3T R AL A

(XA a3

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

wMEREFA: FohMHE ARM, TER

Wo13.08  sEspinad

FLob 3R

1001 ho B 4% 46 5 i

B ST MR AL

(3T 4 5%

EMRAL-EO-OT11, EMRAL-EO-001)

(0.4 to 37000) Bq/kg Dry (Mn-54)
(0.7 to 37000) Bq/kg Dry (Fe-59)
(0. ¢ 37000) Bq/kg Dry (Co-58)
0. 37000) Bg/kg Dry (Co-60)
(0. ¢ 37000) Bq/kg Dry (Zn-65)
(0.7 15000) Bq/kg Dry (Zr-95)
(0. 15000) Bq/kg Dry (Nb-95)
(0. 37000) Bq/kg Dry (Cs-134)
(0. ¢ 37000) Bq/kg Dry (Cs-137)
(1 50000) Bq/kg Dry (Ba-140)
(1. 20000) Bq/kg Dry (La-140)
(0. 37000) Bq/kg Dry (1-131)
(1 37000) Bag/kg Dry (4d % )(Bi-214)
(4.0 37000) Bq/kg Dry (4t % )(Ac-228)
(4. 37000) Bq/kg Dry (K-40)

AT T LA 7 D0 ) e 7 HHENH
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Taiwan Accreditation Foundation

MEREAN: 44 XAM TEL

1004 42 90 55 47

A TR A

(X 4%k .

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

MEREAN: REE KRN, TEL

P o13.08 IR AR

1001 ho B A% 46 o b7
A 3T AT
(A 4y 9%
EMRAL-EO-011, EMRAL-EO-001)
(0.6 to 3.7E4) mBg/m 3 (Mn-54)
3 (Fe-59)
3.TE4) mBg/m 3 (Co-58)
3. TE4) mBg/m 3 (Co-60)
3.TE4) mBg/m 3 (Zn-65)

3

3

3

(1.0 to 3.7E4) mBg/m

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

(=2}

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

.0E3) mBg/m 3 (Nb-95)

3. TE4) mBg/m 3 (1-131)

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

(0. 3. TE4) mBg/m 3 (Cs-137)

(2. .0E4) mBg/m 3 (Ba-140)

(2. 5.0E3) mBg/m 3 (La-140)

(3. TE5 3.TE9) mBg/m 3 (Ar- 41)

(5. OE: 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 (4t % )(Ac-228)
(0.6 to 3.7E4) mBg/m 3 (K-40)

oSO uUITo oo™

MERHEA: T64, XAMN, TEL

ARG T BRI T 5 BRSE ] e e

& ik 0 1.0604-120528
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Taiwan Accreditation Foundation

1003 =R Y

BITZ AR A

(A 4 5%

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

MEREN: FHME AAM TR

1004 44 90 5 47

A 3T R A2 5

(3T % 3%

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

wETEA: B KRN, ZEL

P 13.08

Hi K Ak

1001 ho B ¥ A6 5 A7

A ST AR A2

(A% 4 5% -

EMRAL-EO-OT1, 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 (Zn-65)

(0.9 to 4000) Bq/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) Bq/kg (Ba-140)

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

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

X to 37000) Bq/kg (4t % )(Ac-228)
to 37000) Bq/kg (K-40)

AR

AR G LR 1 53 Do P e

i Ha sk 0 L0604-120528
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MEZEAZEREETE

Taiwan Accreditation Foundation
WEREFA: M, KAM TEL

1004 4% 90 5 47

AITZ A2 A

(X435

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

WEREAN: £6514, XRM, 2L

W o13.08 IR IR

F A%

1001 Jro X HESE o AT

8 3T R AL

(435

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

S OO hE = O U U oo U oL

MEREAN: FHM AAM, TEL

ARG R GO LR 1 D P Mk #5010 B 46 11 B
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8 & # 3k 1L0604-120528

1004 4290 5 47

B 3T Z kA2 A

(U1 4 9%

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

WERFAN: B, KAN TESL

(XATFZESH)
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i ~103E R Y - FRFEAEHIT D A L L

Bl b3 p REWD (G2 p P | FEXI0 Y | REHF Ea
HP-Ge % #4%4c 5 o 3 o
f ; 179 31 1 21 - =%
1 R i ) ? . PorEE
2 |MBEF AT TR 4 179 31p 1% 7p &% %
e Rh PP R AR 5
3 i R Gl PF’ (S 2 317 31 37 19 =
2 7l " i k
PR R F “ :
g [FPTEASRIET 5 lavap | 3r8p |Ef-x
>R R
21 % “fu’“" 55
g CWPFHEAATEFH 313Lp 37" 12p | FF-=
BlE
6 LR AL R i 1 373Lp 3rs5p | F&E-=




k- 103 # R R - F R TR AIEBHIT P A A A
¥ i 2 REHD (T2 p Y| TP Y | R F T
HP-Ge % 454 5 it ¥ . ,
4 471 - %
L awmas e > 07 A
Go/p 2+ 8k b iz 1 1% o ,
2 L 2 51 31 5% 12 & - %
TR R g i ‘
ESN R
T R S I 6°30p | 6717p |F&-=
&
=L ER 4t O ]
4 G“/B“gt"jf’ﬁ?“m 2 6% 30p 6 12 p FE- =%
B
/*A 8 %21 BR 47 xf %
5 '“‘ﬂ'ig‘ v 1 6% 30p 47 11 p FE- =%
s
ife R PP 3 e 41,90 4 ,
6 13&ﬂ,v’%:wéz907i 1 67 300p 47 11 p B F - =
R
7 |[HETF AR TR 4 47 300p 47 18 p ZE- =%
8 W F e 4 51 30p 51 21p FE- %
9 K EUE I 5 6% 30n 6% 10 p FE- =%




s 103 E R ¥ E R FEHIEHOT D A A 4

Yo% b1 2 REBIHD |32 ph | FER2P Y | REHEF e
HP-Ge % &4 & it 3 . ,
7 31 701 - =%
L spmaaas ° L A A
HP-Ge % &40 B il 3 . ,
_ 7% 31 7% 9 - %
° | seiEpras ° " i
21 FR R O 7
3 Calf ¥ s soest 2 8% 31p 81 12 p o
h
GalB 3 #c i fg T R ; B o
4 A 2 91 30np 9% 11 p FE- %
=1 BE 54
5 (CalBTERTRRH 9 30p 9" 15p |EF-=%
PR
TR T Ll L
6 X3S AR ‘F'P 33 1 9A30 91; 22 ___1‘4}'_:,.
Rl g g ‘
-3 . Lig > &
7 | BRI APIC S 9 87 31p 87 19p |Fi&E-=
s
8 |[METF AT RD 4 7% 31p 7% 185p Z5- =%
9 15 5+ 15 1 G 1 91 30np 9r 237§ E
10 "B R 10 917 30Fp 81 26 F 5 & - X
11 R A% R el 1 91 30np 9% 29 p T E- %




ek- ~103 & R ¥ e R E S

Ji BEIE P A & 2

KL 7 2 REBHRP | p ) (FERSP Y| REAREF T
HP-Ge % 4% 4c § it 3% :
1 _ﬂ ¥ 10 * ] 5 & - %
4 g 8 5 31p 107 15p | & F- =
HP-Ge 3 4% 4c § it 3% :
2 ) i ¥ 10 * ] 5 & - %
T 5 0" 31p 10* 15p | F%F-=
3 | Go/B 3 HCEF B F FlRkE 2 10 # 31 p 10* 22p |H%F-=
4 |MELFAPFRTRE 6 10 # 31 p 107 16p | *%F-=
5 | #r Rk p BTk 1 12 7 31 p 127 16 p | & &- =%
6 |« F BRI K Buidar Rl 1 127 31p 12725 p | #&-=




GE- S LR TR

A I

LA R E

S B &
£ %2 :4(TLD) HE S B Rt
i AR p (%‘6\-2":/_/&) ‘-Fnﬁ E OB
e g HE F o e s o
E Rip st TR (5 2 /%) % R AERE
@

PR iyl

HF TR TR T2 PEEHR

0.5 = -k & i

P 0.5 2 k& %z
i ) & e RY PR 2t op
1, 1] e i) RE
Ak £3.-90 BelAoR B A4
5137 Bel kR R e § A
(B 5/2)
L e B Mgz 18 12 40 mesh & i o
- (B 5/ 5 - §2E) 505 HF R E AT
A bo B P A W5z {5 11 40 mesh & o

(2 I E - 50¢)

05 HiiE EA

¥ 1

T
(B %/ 2 - #E)

FEB L L 4 § A 4T

T

N 52 ) y 1H s 2R 4§ A7
*1 (B 2/t 5 - @) =

- 4‘:‘%*%2:@— s 2,

Faa 1 1iFs A itie 284 g A 47

(B s/ 5 - @E)

i AR

T
(B %/ 2 - #E)

1HFA M 2EAS A 47

A

e § s
(B 2/ 2 - e

FPl HF R B § AT

ok}
=
-7“_.
&

¥

Bop s

(B /T 2c/1)
B P

(B £/ 2 < /%)

! e A
N T QLI

Ik

- TERIKE

s

- B P




MR~ PRa T L THT O TR R RO S A T 2 R E

f
HH 'k £ F E o4 2 &
(B 7./2) (FR Az 2e)| (BA/H - #E)
&1 AR A AAR e VAR BEARE A AR
BoP s 0.1 1 1 90 5
i -3 10 1100
4E-54 0.4 40 0.6 0.3 110
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##-65 0.9 10 15 0.5 74
43.-89 0.1 1 1
£3.-90 0.1 1 1
4 -95 0.7 15 1 0.5
42-95 0.7 15 1 0.5
#.-131 0.1 1 0.5 30
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4% -137 0.4 2 0.6 740 0.3 74
42-140 0.4 10 2 1
é;%ﬁ-l40 0.4 10 2 1
B iE st
(Hca # [pF ) o '

WP LKA F AR R RAITE R R AT o




() Sm ~ PUCAT L ATHT o SRR GR R S A 7 2 T B 6

- R T e 7 dOEE KR
(B 5/t 5 - @#E) (B /) (B 2/ 3 - 32F)
izl AR INAARE REAR NS AN BRI EAR
WP 5 5 100
-3
4-54 0.5 0.4 3 110
45-59 0.9 0.7 6
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