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2016 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 2016. The items of monitoring include dose rate measurements
from external radiations, total activities in aerosols, ground water, discharge
water, rice, grass, vegetable, leaf of Dragon Juniper, fish and fallout samples.
The results showed that the maximum annual dose from external radiations
within 5 km radius of INER was 0.065 mSyv, and the maximum annual dose
from internal exposure was <0.001 mSv in 2016. 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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Certificate No. : L0604-150420

HEEAZEREESE

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

d b2 fl\h Cﬂ(n

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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PEEAZEHREESE

Taiwan Accreditation Foundation

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) Bq/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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HEEAZEREESE

Taiwan Accreditation Foundation

(0.4 to 37000) Bq/L (Mn-54)

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

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

(0.4 to 37000) Bg/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 (Z1-95)

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

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

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

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

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

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

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

Certificate No. : £.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) Bg/L

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

1003 Gross B 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/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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2 o Certificate No. : L0604-150420

HEEAZEREEEE

Taiwan Accreditation Foundation

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) Bg/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) Bq/kg (Nb-95)

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

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

(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) Bqg/kg (Thorium series)(Ac-228)
(3.0 to 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) Bq/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

65



Certificate No. : L0604-150420

HEEAZEREESE

Taiwan Accreditation Foundation

(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) Bg/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) 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

W 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) 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)

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

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

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

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

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

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

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

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

(1.2 to 37000) Bqg/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) Bgq/L

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

W 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) Bg/kg Dry (Fe-59)

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

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

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

(0.7 to 15000) Bq/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 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) Bq/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

67



= e Certificate No. : L0604-150420

BEEAE

Taiwan Accreditation Foundation

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
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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) 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) 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) 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 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
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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-59)

(2.5 to 37000) Bq/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 (1-131)

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

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

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

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

(3.0 to 37000) Bq/kg (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
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B R 0604
FTmEEE  XAM

Y 13.08 TR

3R

1001 o B AR AE T
BITZ R RS

XA 455 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) 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 to 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 (44 % )(Bi-214)
(3.0 to 37000) Bg/kg Dry (4t % )(Ac-228)
(3.0 to 37000) Bq/kg Dry (K-40)

#REZEAN FHEXAMELES

1004 48 90 547

BT RN A

XA+ 4 9% EMRAL-EO-005, EMRAL-EO-013
(10 to 2000) Bg/kg Dry

REFZFEFAN FHEARMEER

it

i
2y

P T LA Y B P s

1
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P 13.08  mipiRc

KAk

1001 Jo B AL AR A7

B 3TZ AR A

XA 435 EMRAL-EO-011, EMRAL-EO-001
(0.4 to 37000) Bg/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) 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 (44 % )(Bi-214)
(0.3 to 37000) Bg/L (4t % )(Ac-228)
(0.3 to 37000) Bq/L (K-40)

#REZEAN FHERAWEESR

1002 ALY

BiTZ AR A

X 4 4 3 EMRAL-EO-004, EMRAL-EO-013
(10 to 11000) Bg/L

HREZEAN FHE KRR EER

1003 B4

BITZ RS

X # 35 EMRAL-EO-003, MRAL-EO-012
(0.1 to 150) Bq/L

#EZEAN FHEAAMEER

ARt T P 5y B (o8 P A
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1004 4890 2-#F

B TR A

X A %35 :EMRAL-EO-005, EMRAL-EO-013
(0.1 to 20) Bg/L

#EZEAN FHERAMIER

P 13.08 E5 g5 R ]

1004 48 90 547

BT R RS

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

REREN FHERRBIES

P 13.08  mipiri

Kk

1001 Ao BHAndd M7

BT RS

XA+ 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) 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) 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)

#EREAN FHERAMEER

IR R LA S B Y e

74
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V 13.08 BELRE

SRR

1001 o B A AE 5

B T RS

X 435 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)

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

#REZEAN FHERRBEIESR

1004 48 90 4-#7

B TR

X AF 4 %% EMRAL-EO-005, EMRAL-EO-013
(1.0 to 2000) Bg/kg Fresh

#EFEAN FHERRBEES

P o13.08  mipini

Bk

1001 jo Bkt

G iTZ AR A

XA 4 3 :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 to 37000 )Bg/L (Zn-65)

AN T ATy B e FH 4

75
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(3.2 to 37000) Bq/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) Bg/L (Ba-140)

(2.4 to 2500) Bg/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) Bq/L (44 % )(Bi-214)
(3.0 to 37000) Bq/L (4t % )(Ac-228)
(3.0 to 37000) Bq/L (K-40)

REFEAN FHERAMEESR

1002 Ao

BT AR A

X A 4 5% : EMRAL-EO-004, EMRAL-EO-013
(50 to 11000) Bq/L

REREN FHERREIESR

1004 48-90 547

BT AR

XA+ 495 EMRAL-EO-005, EMRAL-EO-013
(0.1 to 20) Bg/L

#BEZEAN FHERRWEER

P 13.08 TR

LR

1001 VERSE % s

B TR R A

XA+ 455 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)

SRR A A B oy B A A
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(0.4 to 37000) Bg/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) Bq/kg Dry (Cs-134)

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

(1.0 to 50000) Bg/kg Dry (Ba-140)

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

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

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

#REZEAN FHEXABIESR

1004 4890 5#F

B iTZ RRAZ A

X A4 # %5 EMRAL-EO-005, EMRAL-EO-013
(10 to 2000) Bg/kg Dry

REZFAN 2HEXRAM,EESR

P o13.08 iR
TRk

1001 Jo By A5 AE o

BT RIRAE

A 435 :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)
(3.7ES5 to 3.7E9) mBg/m’ (Ar- 41)

AR AE RE T BT 4y (s 4R BTH ®X10H
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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)

#EZEAN FHEARHEER

1003 B tb 54

BiTZBIRER

X M 4 %% : EMRAL-EO-003, EMRAL-EO-012
(1.0 to 1000) mBg/m’

#EREFAN FHERAMIEE

1004 4290 547

BT RREF

X A% #4395 EMRAL-EO-005, EMRAL-EO-013
(1.0 to 1000) mBg/m’

REZEAN FHERRETESR

P 13.08 BEARE

H R AR

1001 o B AL AE

BT AR

X AF 4 5% 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) 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) 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) Ba/kg (44 % )(Bi-214)

AR e LA By Rl Y e
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(3.0 to 37000) Bq/kg (4t % )(Ac-228)
(3.0 to 37000) Bg/kg (K-40)

#EZEFAN FHEAAMEIER

1004 48 90 447

BT RRAE A

X A4 4 %% EMRAL-EO-005, EMRAL-EO-013
(1.0 to 1000) Bg/kg Fresh

#EZEAN FHEARMEER

P 13.08  mipsRE

#i

1001 o B RE 3 5

83T R

X A+ 435 EMRAL-EO-001, EMRAL-EO-011
(2.6 to 37000) Bq/kg (Mn-54)

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

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

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

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

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

REFEAN FHE KRB IEE

e T A 5 B (R s
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1004 48-90 o-#7

B AT R A

X M4 %% EMRAL-EO-005, EMRAL-EO-013
(10 to 2000) Bg/kg Dry

#EZEAN FHERRAMEIER

(A FZaH)

AR e LA E 4y B {eE R i FI0OHE K 10H
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(F) 5= ~105 & & & FHF4ILBIT P A A4 (%2 %)
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(F) = ~105 2 A S FHHILBIT PN AL (52 %)

L S REHD | T RFpH | FERAP Y| RIEF
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HERE P L AT R R M 2 T

E 'k £y E oA A 5
(B 5/2) (FBlz=2e) (B 2/t 2 - f#E)
& B A AAE | MDA | B&AE [ A AR | MDA |k s % | B A AR | MDA
EN 0.1 1 008 | 1 90 0.8 5 4.8
-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 0.5 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
#-65 0.9 10 0.9 15 15 0.5 74 0.5
41.-89 0.1 0.1 1 1 1 1
41.-90 0.1 009 | 1 1 1 0.09
4-95 0.7 15 0.7 1 1 05 05
42-95 0.7 15 0.7 1 1 05 05
#.-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
4 -137 0.4 2 | 035 0.6 740 0.55 0.3 74 0.28
£ -140 0.4 10 04 | 2 2 1 1
#-140 0.4 10 04 | o 9 1 1
PR
( é‘fﬁ F;) 0.01 1

WP LR F Ak Rk A R R R -
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() 8= ~ iR ST TR R R R B 45 2 77 B 6

s BE R 2 4 R GR
(B 2/ 2 - BE) (B 2/2) (B 2/ 2 - §2F)
Lk AR NAAE MDA | B&AR B EAE| MDA | L4 8 |3 4 A% | MDA
AT 5 48 | 5 4.8 100 95
-3
4-54 05 05 0.4 0.4 3 110 2.8
45-59 0.9 0.9 0.7 0.7 6 6
45-58 05 0.4 0.4 0.38 3 110 2.8
45-60 05 0.4 0.4 0.38 3 110 2.8
#-65 1 1 0.9 0.9 7 7
41.-89 1 1
£4-90 1 09 | 10 9 10 9
4 -95 0.9 0.9 0.7 0.7 6 6
#.-95 0.9 0.9 0.7 0.7 6 6
#.-131 0.4 4 0.4 0.1 04 | 01 3 3
46-134 05 37 0.4 0.4 3 0.35 3 74 2.8
4 -137 05 74 0.4 0.4 3 0.35 3 740 2.8
£ -140 1 1 1 10 1 10 10
47-140 1 1 1 10 1 10 10
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