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Fourth Quarterly Report of Environmental Radiation Monitoring outside the
Institute of Nuclear Energy Research in 2011

Abstract

This report summarizes the radiation surveillance in the nearby area of
Institute of Nuclear Energy Research (INER) from October to December in 2011.
The items of monitoring include dose rate measurements from external
radiations, total activities in aerosols, ground water, rice, grass, vegetable, leaf of
Taiwan acacia and fallout samples. The results showed that the maximum
effective dose from external radiations and internal exposure within 5 km radius
of INER were <0.025 and <0.001 mSv in this season. The maximum total dose
was lower than the dose limit set by Atomic Energy Council for the general

public.
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1| 100104 | 177E3 | 1.89E-3 | 142E3 | L14E-3 | * 7 #7254

$osh BB
2 | 100.10.11 1.50E-3 6.04E-4 5.07E-4 5.84E-4

FZ A
3| 100.10.18 | 1.53E-3 5.23E-4 3.96E-4 505E-4 | Feri FHER R

MDA : 8.0E-5 b 5./
4 | 100.10.25 2.28E-3 1.20E-3 8.61E-4 1.01E-3

R IRAR

5 100.11.1 9.03E-4 1.01E-3 8.48E-4 1.03E-3

6 100.11.8 3.15E-4 3.33E-4 3.41E-4 2.52E-4

7 | 100.11.15 5.90E-4 6.56E-4 5.31E-4 6.09E-4

8 | 100.11.22 7.70E-4 6.87E-4 6.56E-4 8.52E-4

9 | 100.11.29 9.82E-4 1.14E-3 9.63E-4 9.93E-4

10| 100.12.6 7.41E-4 8.44E-4 7.08E-4 8.29E-4

11| 100.12.13 3.98E-4 3.52E-4 3.54E-4 2.73E-4

12| 100.12.20 9.40E-4 8.70E-4 6.98E-4 7.70E-4

13| 100.12.27 9.06E-4 1.02E-3 8.33E-4 9.67E-4
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B4 p #1100 £ 10-12 7

Hi P n/z3 ax

, , AR BT R R
Frdic| 324w | BofRy BL | AT R AR SO
=3 23) 1 (MDA)

1 |3 Fack| /™ Cs-137 6552 1.68E-5 <MDA
AR gl I Cs-137 6682 1.50E-5 <MDA
TR TR Cs-137 6682 1.80E-5 <MDA
Rl % [# Cs-137 6552 1.83E-5 <MDA




4 2-51 5%

B p 100 & 10-12 *

o R AR E I

TR | mTRER
L Yrifa 2N SR I -t
(CB A (MDA)
Cs-137 1 0.26 <MDA 10-12 *
A 1 0.38 8.19 10 *
BB 1 0.02 3.27 112
B s 1 0.05 6.45 12 7

kg2 Cs-137 5 R B =
K2 WP W AR E

B osu/T 3 ok

s /T 3 v/

o




2 2-6 1T BRI H R R THIFLE

B pH100# 102 3P Hi= B s/
Fr . e y - . .
5 Pt B KA KA i ] i
1 M i <MDA <MDA < MDA
2 Rl <MDA <MDA < MDA
3 HF R 2 <MDA <MDA < MDA
4 | ZFERRC <MDA <MDA < MDA
5 IR < MDA < MDA < MDA
6 P AT K R <MDA <MDA <MDA
7 LA < MDA < MDA < MDA
8 <% <MDA <MDA <MDA
9 E <MDA <MDA <MDA
10 ;AR <MDA <MDA <MDA
11 KR <MDA <MDA <MDA
B ¥ R B (MDA) 2.3E-2 6.6E-2 5.84

A 2 0.1 10
HEAR 1 1100




()£ 2-6: B L H %8t B 282 4

P Y 100& 117 1 p ¥ o/
5 Ptk BE CNGRE BP 0 % ==
5
1 M i <MDA <MDA < MDA
2 Rl <MDA 2.67E-1 8.33
3 HT R 2 <MDA 9.70E-2 < MDA
4 Z R R R <MDA <MDA < MDA
5 R < MDA <MDA < MDA
6 AT K Ry <MDA <MDA <MDA
7 LA < MDA < MDA < MDA
8 % <MDA <MDA <MDA
9 E <MDA <MDA <MDA
10 ;AR <MDA <MDA <MDA
11 KR <MDA <MDA <MDA
B 7 RE R (MDA) 3.3E-2 8.4E-2 5.98

B A B 0.1 10
HEAR 1 1100




(F)%2-6: B L H % n B 842 4

P Y C100& 127 1P ¥ o/
5 2 SR 1S KN P W % T
5
1 [ <MDA 7.0E-2 < MDA
2 Rl <MDA <MDA < MDA
3 HT R 2 <MDA <MDA < MDA
4 Z R R R <MDA <MDA < MDA
5 R <MDA < MDA < MDA
6 AT K Ry <MDA <MDA <MDA
7 LA < MDA < MDA < MDA
8 % <MDA <MDA <MDA
9 E <MDA <MDA <MDA
10 ;AR <MDA <MDA <MDA
11 KR <MDA <MDA <MDA
B 7 RE R (MDA) 3.8E-2 6.5E-2 5.82

> 0.1 10
HEAR 1 1100




227 R B AEERAA L 4

, , , B 4% -137 =
il | spem | wpps | C07F #-137%
(='7) (B 32T - #E)
Z miF 100.12.21 1 < MDA
F R

h+wl 100.12.21 1 < MDA

B ¥ B s R (MDA) 0.29

& R 0.3

B hEAR 74
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o , , 47§ $-137 Pifhis
FHu i B R AN
Gl s t (H+ 5) (B %/FF 5 . )
S b I R
4o b sgag o | 100.10.11 1 0.38
3
h+wl 100.10.11 1 0.44
[ 100.11.11 1 < MDA
Hh+¥ 1l 100.11.11 1 < MDA
A0 RTE o 100.11.11 1 2.14
B M7 R E R (MDA) 0.36
A = 3 0.5
BALHAR 74
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#E 43k 0 L0604-101005

Taiwan Accredltatlon Foundation

R % E 0604
TREEE AR

P o13.08 BIAL
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1001 o B A AR o A

B T B

(SUHF s 3k -

EMRAL-E0-013, EMRAL-E0-001

(3.0 to 37000) Bq/kg Dry (Mn-54)
(6.0 to 37000) Bg/kg Dry (Fe-59)
(3.0 to 37000) Bq/kg Dry (Co-58)
(3.0 to 37000) Ba/kg Dry (Co-60)
(7.0 to 37000) Ba/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) Ba/kg Dry (Cs-134)
(3.0 to 37000) Ba/kg Dry (Cs-137)

(10.0 to 50000) Ba/kg Dry (Ba-140)
(10.0 to 20000) Bq/kg Dry (La-140)
(3.0 to 37000) Bg/kg Dry (I-131)

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

MEBZEA: RAM, LR

1004 45 90 o #7

B T2 M R A

(o

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

WEFEA: RAM, ITEER

AR o HE TR (6 e Bo2E-H10H
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Taiwan Accreditation Foundation

W o13.08  sEupipa

KAk

1001 AoBdndsor#r

B 3T R34 A

(A &3k

EMRAL-E0-013, EMRAL-E0-001)
(0.4 to 37000) Ba/L (Mn-54)

(0.
(0.

to 37000) Ba/L (4t % )(Ac-228)
to 37000) Bg/L (K-40)

(0.7 to 37000) Bg/L (Fe-59)
(0.4 to 37000) Bqg/L (Co-58)
(0.4 to 37000) Bg/L (Co-60)
(0.9 to 37000) Ba/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 (I-125)
(0.4 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) Bag/L (Ba-140)
(0.4 to 2500) Bg/L (La-140)
(1.0 to 37000) Bg/L (Ir-192)
(2.0 to 37000) Bq/L (Tc-99m)
(5.0 to 37000) Bg/L (T1-201)
(0.3 to 37000) Bg/L (44%)(Bi-214)

3

3

wEREA: KAM EZES

1002 A% AR H

A TR A

(Ut sk

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

wEHHEA AAM ZESL

AR O L 7 D e Hi3g-#10H
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Taiwan Accreditation Foundation

w1 L0604-101005

1003 B A
BT R A

(35

EMRAL-E0-004, MRAL-E0-014)
(0.1 to 150) Bg/L

WEZEA: RAM ELE

1004 52 90 47

B 3TZ MR

(X HH4aok:

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

BEEFA KAM ZEE |

P o13.08 AR
BRI %: 3

1001 o B AL AR 57

ER Lk 5

(XA 4%k

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

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

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

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

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

(0.5 to 4000) Ba/kg (Zr-95) I
(0.5 to 3000) Bg/kg (Nb-95)

(0.4 to 37000) Bq/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) Bq/kg (La-140)

(3.0 to 37000) Ba/kg (4k#%)(Bi-214)
(3.0 to 37000) Ba/kg (4t%)(Ac-228)

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

AR R LT L PR T e FH4HI10H
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Taiwan Accreditation Foundation

wmEREA XAM, TER

1004 4% 90 447
BATZRRA

(U 43k

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

BEREA: RARM ZER

W 13.08 AR

Bk

1001 ho B AR AT

B 3T 342 T

(X A+ 4%

EMRAL-EO-001, EMRAL-EO-011)
(1.2 to 37000) Ba/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 )Ba/L (Zn-65)
(3.2 to 37000) Ba/L (Ga-67)
(2.0 to 2621) Ba/L (Zr-95)
(1.2 to 1000) Ba/L (Nb-95)
(2.1 to 37000) Ba/L (1-131)
(1.1 to 37000) Ba/L(Cs-134)

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

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

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

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

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

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

3
1
1
5
2
0
2
1
1
(1.3 to 37000) Ba/L (Cs-137)
0
4
2
0
0
0
0

MEZEFA: ALM, ELE

i E 43k 0 LO604-101005

AR ATEAEE T LR T 5 PHSHE T e




HEEAZEREETT

Taiwan Accreditation Foundation

@5

1002 AT

B T2 R A2 R

(145 -

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

WEFEAN: KAM ELE

1004 48-90 447
BiTzRREes

(xHHs5%:

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

MEREA: KA EEL

P 13.08 EHARE

FL b Ak

1001 o B AR 7 b
BITZ MR A S

(X a5k :

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

(4.0 to 37000) Bg/kg Dry (Mn-54)
(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) Ba/kg Dry (Zr-95)
(7.0 to 15000) Ba/kg Dry (Nb-95)
(4.0 to 37000) Ba/kg Dry (Cs-134)
(4.0 to 37000) Bg/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 (47 )(Bi-214)
(4.0 to 37000) Ba/kg Dry (4t % )(Ac-228)
(4.0 to 37000) Bq/kg Dry (K-40)

# & 45 - L0604-101005

AR A R T4 BRIl T e

e

6 H- 3t 10 H
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B AL BRBESE

Taiwan Accreditation Foundation

& sk 0 L0604-101005

MEFEA: KM EEL

1004 48 90 o #7
AITZBIRAER

(XA 43k

EMRAL-E0O-006, EMRAL-EQ-014)
(10 to 2000) Bg/kg Dry

WEFFA: ARM, ZEE

W 13.08 IR
% AR

1001 o B AL AR o #
BT RS |
(X %3k

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.TE4) mBg/m 3 (I-131)
(0.6 to 3.7TE4) 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 (44 % )(Bi-214)
(0.6 to 3. 7TE4) mBg/m"3 (4t % )(Ac-228)
(0.6 to 3.7E4) mBg/m 3 (K-40)

REGEAN: RAH IS

AR SR 55 BRI R M BT H - 10H




1003
A T2 AR A

(X405

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

ELBR A

wmERFA RAM, EEE

(3.

1004
A TZ R A5

(3435

EMRAL-E0-006, EMRAL-E0-014)
(1.0 to 1000) mBg/m™3

0

42 90 547

I BESEA: RAM TLE

W 13.08 BORARE

R Ak

1001 o By 4 A o A

B T2 BRAL A

(345

EMRAL-EO-013, EMRAL-E0-001)

(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) Bq/kg (Co-60)

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

(0.9 to 4000) Ba/kg (Zr-95)

(0.9 to 3000) Ba/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) Bg/kg (Ba-140)

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

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

to 37000) Ba/kg (K-40)

PEZEAZBREEEE

Taiwan Accreditation Foundation

E 4% 0 L0604-101005

A

0 SRR T A D P e

% 8 Elv 4 10 B
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DEANZEREEEE

Taiwan Accreditation Foundation

#E 45 0 L0604-101005

HREGFA: AWM TEE

1004 42 90 547

B 372 R4

(X fF4mik:

EMRAL-E0-006, EMRAL-E0-014)
(1.0 to 1000) Ba/kg Fresh

HEZEA AAM I8

P o13.08 Rspiri

# 4k

1001 AeBaEsdnd

ATz AR A

(k3%

EMRAL-E0-001, EMRAL-EO-011)
(2.6 to 37000) Bq/kg (Mn-54)
(4.8 to 37000) Bq/kg (Fe-59)

(9.
(5.
(3.
(3.
(3.

to 10000) Ba/kg (Ba-140)

to 4000) Ba/kg (La-140)

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

(2.5 to 37000) Ba/kg (Co-58)
(2.8 to 37000) Bg/kg (Co-60)
(5.5 to 37000) Bg/kg (Zn-65)
(4.8 to 4000) Ba/kg (Zr-95)
(2.5 to 3000) Bg/kg (Nb-95)
(2.7 to 37000) Bq/kg (1-131)
(2.5 to 37000) Ba/kg (Cs-134)
(2.9 to 37000) Ba/kg (Cs-137)

1

4

0

0

0

HEFRFA: KAWL E

ATt by LA £ 53 PR ol FH A2 o EH 10 H




@)

PEZEAEERBESE

Taiwan Accreditation Foundation

EE I L0604-101005

1004 £2-90 547

8 T2 MR A A

(3455

EMRAL-E0-005, EMRAL-E0O-013)
(10 to 2000) Bg/kg Dry

WAEFFA: AN, LEL I
(ATFEA)
ARG At T EEL L el P e #5010 B v k10 B




UBZASERRESE

Taiwan Accreditation Foundation

Certificate No. : L0604-101005

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

d" San Cfe.\

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




TAF) -
HEZEZAZERZESE

Taiwan Accreditation Foundation

Accreditation Number * 0604
Laboratory Head : WUU, Jyi-Lan

W o13.08 Environmental Protection
I Soil Samples

1001 v Radionuclides Analysis
In-House Method
(Doc.No:
EMRAL-EO-013, EMRAL-EO-001
(3.0 to 37000) Bg/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)
I (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) By/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) Bq/kg Dry (Uranium series)(Bi-214)
(3.0 to 37000) Bq/kg Dry (Thorium series)(Ac-228)
I (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. : L0604-101005

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




: Certificate No. * L0604-101005
PEEAZERZESTE

Taiwan Accreditation Foundation

P 13.08 Environmental Protection
Water Samples

1001 y 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) 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)

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

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

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

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

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

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

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

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

(5.0 to 37000) Bg/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) Bg/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) Bq/L

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

P3, total 9 pages

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




PEEAZEREBESS

Taiwan Accreditation Foundation

1003
In-House

(Doc.No:

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

Gross B Analysis

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

1004
In-House
(Doc.No:
EMRAL-EO-006, EMRAL-EO-014)
(0.1 to 20) Bq/L

Sr-90 Radionuclides Analysis

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-EO-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) Bq/kg (Co-60)
I (0.5 to 37000) Bq/kg (Zn-65)
(0.5 to 4000) Bg/kg (Zr-95)
(0.5 to 3000) Bg/kg (Nb-95)
(0.4 to 37000) Bg/kg (I-131)
(0.3 to 37000) Bg/kg (Cs-134)
(0.3 to 37000) Bg/kg (Cs-137)
(1.0 to 10000) Bg/kg (Ba-140)
(1.0 to 4000) Bq/kg (La-140)
(3.0 to 37000) Bg/kg (Uranium series)(Bi-214)
(3.0 to 37000) Bg/kg (Thorium series)(Ac-228)
(3.0 to 37000) Bg/kg (K-40)

Approval Signatory: 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




TAF ) -
PEEALBREESE

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) Bg/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 )Bg/L (Zn-65)

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

(2.0to 2621) Bg/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 to 37000) Bq/L (Cs-137)

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

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

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

(2.0 to 37000) Bq/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) 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-EO-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




FEEAZBREESE

Taiwan Accreditation Foundation

(50 to 11000) Bq/L

Approval Signatory: 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) Bq/L

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

P 13.08 Environmental Protection
Milk  Samples

1001 v Radionuclide Analysis
In-House Method

(Doc.No:

EMRAL-EO-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) 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)

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

Certificate No. * L0604-101005

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




JAF
MEEASERBESS

Taiwan Accreditation Foundation

Certificate No. © L0604-101005

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

Approval Signatory: 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-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 p 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
UBZAZERRESS

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

W 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) 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 (1-131)

(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) 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
1004 Sr-90 Radionuclides Analysis

In-House Method

(Doc.No:

EMRAL-EQ-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
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Taiwan Accreditation Foundation

P 13.08 Environmental Protection
Feces Samples

1001 vy 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) Bq/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: 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: WUU, Jyi-Lan;WANG, Jeng-Jong

(Null below)

P9, total 9 pages

Certificate No. : 1.0604-101005

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