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2011 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 2011. The items of monitoring include dose rate measurements
from external radiations, total activities in aerosols, ground water, discharge
water, rice, grass, vegetable, leaf of Taiwan acacia, fish and fallout samples.
The results showed that the maximum annual dose from external radiations
within 5 km radius of INER was <0.05 mSv, and the maximum annual dose
from internal exposure was 0.001 mSv in 2011. 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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3 & B 0604
RREEE  RAW

W o13.08 WA

IR

1001 ho B A AE A7

ATz aRAE A

(3T 4 5% -

EMRAL-EO-013, EMRAL-EO-001

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

(6.0 to 37000) Ba/kg Dry (Fe-59)
(3.0 to 37000) Bg/kg Dry (Co-58)
(3.0 to 37000) Bq/kg Dry (Co-60)
(7.0 to 37000) Bg/kg Dry (Zn-65)
(6.0 to 15000) Bq/kg Dry (Zr-95)
(6.0 to 15000) Bq/kg Dry (Nb-95)
(3.0 to 37000) Ba/kg Dry (Cs-134)
0

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

(10.0 to 50000) Ba/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) Ba/kg Dry (4t % )(Ac-228)
(3.0 to 37000) Ba/kg Dry (K-40)

REFFAN ARM, LEE

1004 42 90 47

B 3T A2

(U 49k

EMRAL-E0-006, EMRAL-EO-014)
(10 to 2000) Bq/kg Dry

WEZEAN: RAM, T2 %

HEE 4k 0 L0604-101005

LA T 4 TR T

B2H:

g

£ 10 B

E




1002
ATz R

(X 45k :

EMRAL-EO-005, EMRAL-E0-015)
(10 to 11000) Ba/L

HEFFA: RAM, TES

AL AD 5 b7

HREHFFA RAM, EER

Taiwan Accredit

W 13.08 BIgiR

KAk

1001 Ho B A% A8
BITZRIREZF

(XA 43%

EMRAL-EO-013, EMRAL-EO-001)
(0.4 to 37000) Bg/L (Mn-54)
(0.7 to 37000) Bg/L (Fe-59)
(0.4 to 37000) Bg/L (Co-58)
(0.4 to 37000) Bg/L (Co-60)
(0.9 to 37000) Bq/L (Zn-65)
(0.9 to 37000) Bg/L (Ga-67)
(0.7 to 2621) Bg/L (Zr-95)
(0.7 to 1000) Bg/L (Nb-95)
(0.4 to 37000) Baq/L (1-125)
(0.4 to 37000) Bg/L (I-131)
(0.4 to 37000) Bg/L (Cs-134)
(0.4 to 37000) Bg/L (Cs-137)
(0.4 to 4500) Ba/L (Ba-140)
(0.4 to 2500) Ba/L (La-140)
(1.0 to 37000) Bg/L (Ir-192)
(2.0 to 37000) Bg/L (Tc-99m)
(5.0 to 37000) Bg/L (T1-201)
(0.3 to 37000) Ba/L (44 % )(Bi-214)
(0.3 to 37000) Bq/L (4% )(Ac-228)
(0.3 to 37000) Bg/L (K-40)

ion Foundation

#E &I - L0604-101005

AR AT A oL B £ 2 DR e

BIH K I10H
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1003 i B 4 b

BT AR A

(X4

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

WEFEA: KAM ZEE

1004 42 90 4 #7

BT RRER

(et 43k

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

HEZEA: RAMB LR

W 13.08 BIIRH

IBE i

1001 Hon By 4 A6 A7

B TR AR A

(X%

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

(1.
(L

to 10000) Bq/kg (Ba-140)

to 4000) Ba/kg (La-140)

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

(0.5 to 37000) Ba/kg (Fe-59)
(0.3 to 37000) Bq/kg (Co-58)
(0.3 to 37000) Ba/kg (Co-60)
(0.5 to 37000) Ba/kg (Zn-65)
(0.5 to 4000) Ba/kg (Zr-95)
(0.5 to 3000) Bg/kg (Nb-95)
(0.4 to 37000) Bg/kg (1-131)
(0.3 to 37000) Ba/kg (Cs-134)
(0.3 to 37000) Ba/kg (Cs-13T)

0

0

0

0

&4 0 10604-101005

AN AT A L 4 DR P

BA4HE KI10H
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REZFEAN: ARM ZES

1004 52 90 547

A T2 AR A

(X AF#mok:

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

wEFFA: KAM ETEL

P o13.08  mipipi

Feik

1001 Ao B A5 A8 o

BiTZ Rl R

(ST 4%k

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) Bg/L (Co-60)

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

3

1

1
(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) Bg/L (I-131)
(1.1 to 37000) Bg/L(Cs-134)
(1.3 to 37000) Ba/L (Cs-137)
(4.0 to 4500) Ba/L (Ba-140)
(2.4 to 2500) Ba/L (La-140)
(1.2 to 37000) Ba/L (Ir-192)
(2.0 to 37000) Bq/L (Tc-99m)
(5.0 to 37000) Bq/L (T1-201)

0

0

HEFEA XAM EES

&4k 0 L0604-101005

AN T ELRRE £ 5 Dol FH 2
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& sk 0 L0604-101005

1002 i AT

A STZ B AE A

(U4 o%:

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

WEREA: RAM, EER

1004 £2-90 547

AT RRAH

(U 455

EMRAL-E0-005, EMRAL-EO-013)
(0.1 to 20) Bg/L

HhEFEA RAW ZESR

I W 13.08 858 ALk ]

FLab Ak

1001 Jo B 4 AR

BITZ RARAER

(A #a5k :

EMRAL-E0O-013, EMRAL-EO-001)

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

I (7.0 to 37000) Ba/kg Dry (Fe-59)
(4.0 to 37000) Bg/kg Dry (Co-58)
(4.0 to 37000) Ba/kg Dry (Co-60)
(9.0 to 37000) Ba/kg Dry (Zn-65)
(7.0 to 15000) Bq/kg Dry (Zr-95) |
(7.0 to 15000) Bq/kg Dry (Nb-95)
(4.0 to 37000) Bq/kg Dry (Cs-134)
0

(4.0 to 37000) Bq/kg Dry (Cs-137)
(10,0 to 50000) Bg/kg Dry (Ba-140)
(10.0 to 20000) Ba/kg Dry (La-140)

(3.0 to 37000) Bq/kg Dry (1-131)

(1.0 to 37000) Bg/kg Dry (4&%)(Bi-214)
(4.0 to 37000) Bq/kg Dry (4t % )(Ac-228)
(4.0 to 37000) Ba/kg Dry (K-40)
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wmEZEFA KAM, EEE

1004 £2 90 247

BT RS

(A3 :

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

HEZFEA: XAM EEE

W 13.08 R
Ok

1001 o B B A AR
b7z B 1
(X a3k

EMRAL-E0-013, EMRAL-EO-001)
(0.6 to 3.7TE4) 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-13T)
(2.0 to 1.0E4) mBg/m 3 (Ba-140)
(2.0 to 5.0E3) mBg/m 3 (La-140)

(3.7TE5 to 3.7E9) mBg/m 3 (Ar- 41)
(5.0E3 to 3.7E9) mBg/m 3 (Kr- 85)
(0.6 to 3.7E4) mBg/m 3 (44 %)(Bi-214)
(0.6 to 3.7E4) mBg/m"3 (4t % )(Ac-228)
(0.6 to 3.7E4) mBg/m 3 (K-40)

wEBZEA: KRB, TR

ARG T AR T o Bl P s mrH-dI0H




Taiwan

1003 BRI

B TR R AL A

(ST #a5%

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

wEZEA: RARM EER

1004 4290 447

A 3T R A5

(T 455 -

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

HEEFA: AAMW ELEE

y 13.08 bR R 1
43R AR

1001 ho B M A A

B 3T Z AR

(34 43k -

EMRAL-EO-013, EMRAL-EO-001)

(0.
(1.
Gl
(3.
(3.
(3.0

to 37000) Ba/kg (Cs-137)
to 10000) Bg/kg (Ba-140)
to 4000) Ba/kg (La-140)

(0.5 to 37000) Ba/kg (Mn-54)
(0.9 to 37000) Ba/kg (Fe-59)
(0.5 to 37000) Ba/kg (Co-58)
(0.5 to 37000) Ba/kg (Co-60)
(1.0 to 37000) Ba/kg (Zn-65)
(0.9 to 4000) Ba/kg (Zr-95)
(0.9 to 3000) Bg/kg (Nb-95)
(0.4 to 37000) Bg/kg (I1-131)
(0.5 to 37000) Ba/kg (Cs-134)

5

0

0

0

0

to 37000) Ba/kg (K-40)

PEEALBRBESE

& 43k - L0604-101005

Accreditation Foundation

to 37000) Ba/kg (4h%)(Bi-214)
to 37000) Bq/kg (4t % )(Ac-228)
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REFEAN: RRW EES

1004 £2 90 4547

B 3T R AR T

(XA IE:

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

REZEA: KAM ELEL

P 13.08 IR

ik

1001 Jho B HE3E AT

BT RS

(XA &5

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) Ba/kg (Co-58)

(5,
(3.
(3.
(3.

ta 4000) Ba/kg (La-140)
to 37000) Bg/kg (44 %)(Bi-214)
to 37000) Ba/kg (4t % )(Ac-228)
to 37000) Ba/kg (K-40)

(2.8 to 37000) Ba/kg (Co-60)
(5.5 to 37000) Bu/kg (Zn-65)
(4.8 to 4000) Bg/kg (Zr-95)
(2.5 to 3000) Ba/kg (Nb-95)
(2.7 to 37000) Bq/kg (I-131)
(2.5 to 37000) Ba/kg (Cs-134)
(2.9 to 37000) Bq/kg (Cs-137)
(9.1 to 10000) Ba/kg (Ba-140)

4

0

0

0

wEHEA: KAH, ZER

A R A T BALRY U Bl T ARESS B9 EH-4 10 H
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1004 42-90 47

B iTZ A

(STt %k

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

REFREA: XAM, ELE I

(MLFxEa)

SR B T B T DRI T e 10 B 3k 10 5




i Certificate No. © 1.0604-101005
PEEAZERZESE

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, 2009 to June 21, 2012

Accredited Scope : Testing Field, see described in the Appendix

a*d ~an (hen

Jay-San Chen
President, Taiwan Accreditation Foundation
Date : October 05, 2010

P1, 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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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-013, 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) 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) Bq/kg Dry (K-40)

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

In-House Method(Doc.No:

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

(10 to 2000) Bg/kg Dry

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

P2, total 9 pages

Certificate No. : LO604-101005

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




TAF
PEZEAZRREBESS

Taiwan Accreditation Foundation

W 13.08 Environmental Protection
Water Samples

1001 v Radionuclides Analysis
In-House

(Doc.No:

EMRAL-EO-013, EMRAL-EO-001)
(0.4 to 37000) Bg/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) Bg/L (Zn-65)

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

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

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

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

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

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

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

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

(0.4 to 2500) Bg/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 to 37000) Bg/L (Thorium series)(Ac-228)
(0.3 to 37000) Bq/L (K-40)

Approval Signatory: WUU, Jyi-Lan;WANG, Jeng-Jong
1002 H-3 Radionuclides Analysis

In-House method

(Doc.No:

EMRAL-EO-005, EMRAL-EO-015)

(10 to 11000) Bg/L

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

P3, total 9 pages

Certificate No

. 2 L0604-101005

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




FEEZAZEREESS

Taiwan Accreditation Foundation

1003
In-House

(Doc.No:

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

Gross 3 Analysis

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

1004 Sr-90 Radionuclides Analysis
In-House

(Doc.No:

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

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

P 13.08 Environmental Protection
Meat Samples
1001 v Radionuclide Analysis
In-House Method
(Doc.No:
EMRAL-EO0-013, EMRAL-EO-001)
(0.3 to 37000) Bg/kg (Mn-54)
(0.5 to 37000) Bg/kg (Fe-59)
(0.3 to 37000) Bg/kg (Co-58)
(0.3 to 37000) Bg/kg (Co-60)
I (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) Bg/kg (1-131)
(0.3 to 37000) Bg/kg (Cs-134)
(0.3 to 37000) Ba/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/kg (K-40)

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

P4, total 9 pages

Certificate No. : L0604-101005

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




\ _
HEZEAZERBESE

Taiwan Accreditation Foundation

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

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

Approval Signatory: 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) Bg/L (Co-58)

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

(2.5 to 37000 )Bq/L (Zn-65)

(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) Bg/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) Bq/L (La-140)

(1.2 to 37000) Bg/L (1r-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: WUU, Jyi-Lan;WANG, Jeng-Jong
1002 H-3 analysis
In-House Method

(Doc. No:
EMRAL-EO-004, EMRAL-EQ-013)

P5, total 9 pages

Certificate No. : L0604-101005

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




JAF

(50 to 11000) Bq/L

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

1004 Sr-90 radionuclide analysis
In House Metnod

(Doc.No:

EMRAL-EO0-005, EMRAL-EO-013)
(0.1 to 20) Bg/L

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

W 13.08 Environmental Protection
Milk Samples

1001 v Radionuclide Analysis
In-House Method

(Doc.No:

EMRAL-EQ-013, EMRAL-EO-001)
(4.0 to 37000) Bg/kg Dry (Mn-54)

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

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

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

(9.0 to 37000) Bg/kg Dry (Zn-65)

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

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

(4.0 to 37000) Bg/kg Dry (Cs-134)
(4.0 to 37000) Bq/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)

(1.0 to 37000) Bg/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)

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

1004 Sr-90 Radionuclides Analysis
In-House Method

P6, total 9 pages

HEZEAZERBEEST

Taiwan Accreditation Foundation

Certificate No

.+ L0604-101005

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




TAF
FEZEAZERBESE

Taiwan Accreditation Foundation

Certificate No. : LO604-101005

(Doc.No:
EMRAL-EO-006, EMRAL-EO-014)
(10 to 2000) Bg/kg Dry

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

W 13.08 Environmental Protection
Air-fall particles

1001 v Radionuclides Analysis
In-House Method

(Doc.No:

EMRAL-EO-013, EMRAL-EO-001)
(0.6 to 3.7E4) mBg/m"3 (Mn-54)

(1.0 to 3.7E4) mBg/m”"3 (Fe-59)

(0.6 to 3.7E4) mBg/m"3 (Co-58)

(0.6 to 3.7E4) mBg/m”3 (Co-60)

(1.0 to 3.7E4) mBg/m"3 (Zn-65)

(1.0 to 2.0E3) mBg/m"3 (Zr-95)

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

(0.5 to 3.7E4) mBg/m"3 (I-131)

(0.6 to 3.7E4) mBg/m”"3 (Cs-134)

(0.6 to 3.7E4) mBg/m”3 (Cs-137)

(2.0 to 1.0E4) mBg/m"3 (Ba-140)

(2.0 to 5.0E3) mBg/m"3 (La-140)
(3.7E5 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: WUU, Jyi-Lan;WANG, Jeng-Jong

1003 Gross [} Analysis
In-HouseMethod

(Doc.No:

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

Approval Signatory: 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




TAF
HEEASEREESE

Taiwan Accreditation Foundation

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.NO:

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

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

P 13.08 Environmental Protection
Plant Samples

1001 v Radionuclides Analysis
In-House Method

(Doc.NO:

EMRAL-EO-013, 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 (1-131)

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

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

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

In-House Method

(Doc.No:

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

(1.0 to 1000) Bg/kg Fresh

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

P8, total 9 pages

Certificate No. : L0604-101005

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




HEZALBRBESS

Taiwan Accreditation Foundation

Certificate No. * L.0604-101005

P 13.08 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-54)

(4.8 to 37000) Bg/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) Bg/kg (Zr-95) |
(2.5 to 3000) Bg/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) Bg/kg (Ba-140)

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

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

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

1004 Sr-90 radionuclide analysis
In House Method

(Doc.No:

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

Approval Signatory: 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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