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Secondary Quarterly Report of Environmental RadiaMonitoring outside the
Institute of Nuclear Energy Research in 2012

Abstract

This report summarizes the radiation surveillantethe nearby area of
Institute of Nuclear Energy Research (INER) fromriAp June in 2012. The
items of monitoring include dose rate measureméota external radiations,
total activities in aerosols, ground water, grasgjetable, leaf of Taiwan acacia,
sediment and fallout samples. The results showatlttte maximum effective
dose from external radiations and internal exposguti@n 5 km radius of INER
were <0.025 and 0.02 mSv in this season. The maxitatal dose was lower

than the dose limit set by Atomic Energy Counciltfte general public.

Keywords: Environmental radiation monitoring , Dose
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23 2.48 2.57 2.75 2.51 2.51
24 2.46 2.46 2.53 2.52 2.59
25 2.49 2.54 2.49 2.50 2.60
26 2.65 2.49 2.47 2.71 2.54
27 2.54 2.44 2.47 2.62 2.53
28 2.53 2.50 2.46 2.54 2.51
29 2.51 2.44 2.46 2.49 2.60
30 2.45 2.44 2.54 2.47 2.56
31 2.42 2.51
AfpE 75.32 76.93 76.05 76.06 78.74
p s 251 2.48 2.53 2.54 2.54
I 0.05 0.03 0.14 0.05 0.04
LA T 2.65 2.57 3.09 2.71 2.61
w4 pEp 26 23 12 26 17
LIS N AT 2.43 2.42 2.42 2.47 2.48
w4 pEp 19 31 1 30 2
3 2z p #kc 30 31 30 30 31




% 2-3: AR101E % - FERBTFRLEERTRE
¥ ) @b BiER (B ilz 2r)
Btk p % =

#c ¥ -k % -k ¥z EN A

1 101.4.3 1.18E-3 1.25E-3 1.16E-3 1.28E-3 © AP 25543
EA A S A

2| 101.4.10 | 7.94E-4 8.65E-4 7.81E-4 8.95E-4 % = ¥ 1 = i I W
ekl rFAERE

3| 101.4.17 | 5.79E-4 5.60E-4 4.61E-4 6.72E-4 MDA : 8.52E-5F £/

4| 101.4.24 | 5.21E-4 5.44E-4 4.56E-4 5.05E-4 A aR

5 101.5.1 4.30E-4 4.34E-4 4.37E-4 5.39E-/

6 101.5.8 6.37E-4 8.01E-4 6.59E-4 6.72E-4

7 | 101.5.15 | 5.52E-4 5.78E-4 5.34E-4 5.50E-2

8 | 101.5.22 | 5.12E-4 4.24E-4 4.74E-4 4.20E-/

9 | 101.5.29 | 4.09E-4 5.20E-4 4.11E-4 4.99E-/

10| 101.6.5 3.43E-4 2.73E-4 1.95E-4 2.37E-4

11| 101.6.13 | 3.44E-4 3.97E-4 3.21E-4 4.23E-/

12| 101.6.19 | 4.46E-4 3.93E-4 3.26E-4 3.75E-/

13| 101.6.26 | 3.48E-4 3.37E-4 3.02E-4 3.82E-/
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Pffp 8 101 & 4-6

i 5/ o

§ , AITE (BT RIER
Froiic| 3w [ BfR BL | AR & 7R
23 Ar) (MDA)
1 |75k =/ Cs-137 6048 9.92E-6 < MDA
2 | R Z 5 Cs-137 6128 1.63E-5 <MDA
3 |7k PR Cs-137 6167 1.46E-5 <MDA
4 | 7 FHckR % [F Cs-137 6048 1.81E-5 <MDA




225 F R EEP A E L 4

Pffp 8 101 & 4-6

AR S A E S P
HHRu [P 4| AP TR
(> =22)|  (MDA)
KA | FFPRY | Cs-137 1 0.32 <MDA 4-6
N 1 0.45 19.69 4
N 1 0.03 1.94 5
N 1 0.02 1.55 6
kg2 Cs-137# R HE - L /T3 2 /F o
Rz BB ERER R R TS o
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P 101E 40 29 B p o/
o Ptk B Be B B 0 % T
1 Mo < MDA 1.03 E-1 < MDA
2 h+w 1l < MDA < MDA < MDA
3 h+ % 2 < MDA < MDA < MDA
4 ZFLF R R < MDA < MDA < MDA
5 B Lk < MDA < MDA < MDA
6 I F77K Ry < MDA < MDA < MDA
7 P A < MDA < MDA < MDA
8 <K < MDA < MDA < MDA
9 % < MDA < MDA < MDA
10 AR < MDA < MDA < MDA
11 MoK E < MDA < MDA < MDA
3 7 pliE A (MDA) 2.8E-2 8.3E-2 5.94

B4 0.1 10
BhH AR 1 1100




(F)#2 26 R B kst R LI 2 £

P 101E57 27 S W
5 Pdk b BL N ImoPois 0 T
1 il < MDA < MDA < MDA
2 H+w 1 < MDA 1.6E-1 16.67
3 h+ R 2 < MDA < MDA < MDA
4 R < MDA < MDA < MDA
5 y JAIE S < MDA < MDA < MDA
6 AT KR < MDA < MDA < MDA
7 [l < MDA < MDA < MDA
8 ik < MDA < MDA < MDA
9 iF & < MDA < MDA < MDA
10 AR < MDA < MDA < MDA
11 FMERE < MDA < MDA < MDA
B 17 P75 & (MDA) 2.8E-2 7.4E-2 5.91

LB AR 0.1 10
HhAR 1 1100




(F)%26: % B L as it 2 P2 24

¥ p# 1012672 1p B> P /A
- B L PR ®Op o *42.-90 *44-137
1 i < MDA < MDA < MDA
2 %1 < MDA *8.18E-1 35 0.5 1.48
3 H+® 2 < MDA 1.63E-1 < MDA
4 EE AN < MDA < MDA < MDA
5 F L% < MDA < MDA < MDA
6 1 277K it < MDA < MDA < MDA
7 r Ll < MDA < MDA < MDA
8 <K < MDA < MDA < MDA
9 Ec < MDA < MDA < MDA
10 ;AR < MDA < MDA < MDA
11 PR E < MDA < MDA < MDA
B 7 p)E B (MDA) 2.4E-2 5.4E-2 5.88 0.05 0.33
A= 2 0.1 10 0.1 0.4
BRI 1 1100 2

R B ERREN G AR L2 2 pF o R4 2400 22 42137 P fh A 47 o
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. . . AR 4% -137 485
Fku BPeii b B L pE R N
et ol b B f () (B 3/+F 5 . )
S SH B )
P 101.4.12 1 <MDA
3k
Hh+®1 101.4.12 1 0.63
S 101.5.3 1 <MDA
h+F 1 101.5.3 1 <MDA
A0 RTE Fo P 101.5.3 1 <MDA
B X ¥ gl & A (MDA) 0.36
Ao -2 0.5
HAAR 74




228 PRI EFTEE RRRSRPIRAITRES

'k gid AR
Pfide 8L | B~fR P Ep
SN Nt B 44 -137 4% -137
H+w 1l 101.6.15 <MDA 0.170 <MDA 0.47 74.2
Hh+ w2 101.6.15 <MDA 0.138 <MDA| <MDA 72.9
B 4 ¥ P B (MDA) 0.042 0.059 6.09 0.39 3.16
A 2 % 0.1 10 0.4 3
nHAR % 1 1100 2 740

1 FREREER R/HE S EREFRE DR U/H 50 o

210k &

TR OB R RO 4T 2

;F‘:%‘%*@J # R E o
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o B AT F O RRBEK T At R @k R R
B L TLD ERlbing BR%F F £ 4 F

-

RiLERE FF PP
(SETHE4ez BIREL) 22 HF (odk 2-1977 )
A9k TLD # * CaRy(Dy) - LiIF(Mg,Ti) & & 3] & & 3+ >
AR REg L FR o ER TRAET A B RE SR
F % % 4 ™ Harshaw 880G 3 &R it 733 - 3-8 7 72 T & (lo)
H 7% k7 P E(MDA) & 0.0258ca 2 /% o T a7 7 o 4
AMAREFRARE ) FES0d Frelh+ a2 | § 65
iRl e o (4L RMC) #7452 TRt TLD v 50 5 0 v S %
M eV A2 g [ v %' UE =RMC 2+ & +(10% RMC
1
AZ A kAL (TLD) = 2o M &2 41 74 5 5 5
> A £ 5 <MDA (0.025% & # /% )

2 EAE =2190xSxKxH

X

i pER D& F P~ 2190 BF o

S:dp BT AL LUK T AR (L) &
0.36( & (LB Fldcis 3 0 & % Flic 0.8 % 11 B jE Fld 0.2 7
e bg b b T8 0.2)

K: H 6 #2cstit 5 B (Bgin) » 442 34 6 % & 3% 80 kg/nf

(~5cmiE > % & % 1.6 g/len)
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Fh g AT 3k 2 B AR R Y 0

EEHE (MSV) =% ikt ish (Bgt) xs# s % (m¥h)

i v

ik * R (h) xs o~ 31 a7

(mSv/Bq)

% pEE(h) & £ 2190/ pF -
DR EE 2R P R m e
BEHUR S 2L ICRPS 71547 2 e 4o

e g K (m3/h) :

i Ix

R Flik

B % | =14 | 12K 2-7 & 7-12% | 12-17A& | >17 kK

c:i’\:}'»_—ﬁ |

() 0.119 | 0.215 0.363 0.638 0.839 0.92]
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Certificate No. : L0604-120528

MEEAZERBESE

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 - 0004

Originally Accredited © May 15, 2000

Effective Period - June 22, 2012 to June 21, 2015

Accredited Scope - Testing Field, see described in the Appendix

d ~ San CZ(,\

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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MBEAZERBETE

Taiwan Accreditation Foundation

Certificate No. © LO604-120528

Accreditation Number : 0604

Laboratory Head : WUU, Jyi-Lan

W i3.08 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) 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) Bq/kg Dry (Cs-137)

(10.0 to 50000) Bg/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) 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: 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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MEEAZEREZETE

Taiwan Accreditation Foundation

Certificate No. : 1.0604-120528

P 13.08 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) 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) Bg/L (I-125)

(0.1 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) Bqg/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) Bg/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) Bq/L

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

3, total 10 pages

I'he 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

MEEAZBRBETE

Taiwan Accreditation Foundation

1003 Gross f 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

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

(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) Bq/kg (Zr-95)

(0.9 to 3000) Bq/kg (Nb-95)

(0.4 to 37000) Bg/kg (I-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



MEEAZBREETE

Taiwan Accreditation Foundation

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

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

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

(3.0to 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) 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-63)

(0.5 to 4000) Bg/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 (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

S, total 10 pages

Certificate No. : L0604-120528

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

Taiwan Accreditation Foundation

Certificate No. : L0604-120528

P i3.08 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 t0 37000) Bq/L (Fe-59)

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

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

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

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

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

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

(2.1 t0 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) Bq/L (Ba-140)

(2.4 to 2500) Bq/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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S —— Certificate No. : L0604-120528
EZAZERZESE

Taiwan Accreditation Foundation

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

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) 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) Bg/kg Dry (Co-60)

(0.9 to 37000) Bg/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) Bq/kg Dry (Cs-137)
(1.0 to50000) Bg/kg Dry (Ba-140)

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

(0.1 to 37000) Bg/kg Dry (I1-131)

(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) 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) Bg/kg Dry

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

P’7, total 10 pages

T'he Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix



HEEAZBREZETE

Taiwan Accreditation Foundation

Certificate No. : L0604-120528

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-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

P8, total 10 pages

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



@F)

MEZEAZERBEETE

Taiwan Accreditation Foundation

Certificate No. : [L0604-120528

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) Bq/kg (Fe-39)

(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) Bq/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: 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

Pi3.08 Environmental Protection
Feces Samples

1001 y radionuclide analysis

In House

(Doc.No:

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

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

P9, total 10 pages

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




Nl

MEZEAZERBETE

Taiwan Accreditation Foundation

(aF)

Certificate No. : L0604-120528

(2.5 t0 37000) Bg/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 (1-131)

(2.5 t0 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) 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

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

Taiwan Accreditation Foundation

WO M B 0604
TWREEE - KAM

P o13.08 R

ER: & 07

1001 fo B ¥ A8 0 A

B ITZ R AL

(XA 4 9%

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

HMETREN M KARM T LR
1004 4% 90 2 47

B 3T R A2

(31 45k

EMRAL-EO-005, EMRAL-EO-013)

(10 to 2000) Bq/kg Dry

WMERFAN: 25H KAM, LEL

AR Gt L ERLR T 3 RISt A

36 & Hak 0 L0604-120528

F2H £ 1N H



HEEAZERBETE

Taiwan Accreditation Foundation

& 43k 0 L0604-120528

P o13.08 B AR

Ktk

1001 o B A% A48 5 by

B 3T 2R A2 5

(XA 4395 -

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 1000) Bq/L (Nb-95)
(0.1 to 37000) Bq/L (1-125)
(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 4500) Bq/L (Ba-140)
(0.4 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) Bq/L (4t % )(Ac-228)
(0.3 to 37000) Bq/L (K-40)

wEREAN: BEME XARM, ZEL

1002 A% A8 o A

B 3T 2B AE

(A a5 -

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

WEZEAN: RE XM, ZESL

AT O LA 5 DRl T fiE i 3 E 1 H



> % 43k 10604120528

MEEAZERBETE

Taiwan Accreditation Foundation

1003 4 8 b 7

A T2 R A2 5

(3T 4 9%

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

WEZEAN: 2HE, RAW, LS

1004 4% 90 547

A T R4

(3T 4 3%

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

REZREAN: T4 XAM ILE

W o13.08 BHLARH

1004 2 90 47

A T2 AR AL

(A 4 5%

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

REFEAN: 2HE, RAN, 2L

P 13.08 AR

k1%

1001 o B A AR o A
B3T3 5

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

ARTETE I B T 5 Dol Mg FAaH kN H
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Taiwan Accreditation Foundation

& 45k 0 L0604-120528

(1.
(0.
(0.
(0.
(0.
(0.
(ke
(1.
(3.
(3.
(3.

37000) Bq/kg (Zn-65)
4000) Bq/kg (Zr-95)
3000) Bq/kg (Nb-95)
37000) Bq/kg (I1-131)
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 (4% )(Bi-214)
to 37000) Bq/kg (4t % )(Ac-228)
to 37000) Bq/kg (K-40)

O OO OO U U v © WO

METZEAN: 2GE XAMN, T L.

P o13.08 I AR

ISEIREE T

1001 fo B ¥ A8 o A

A 3T R AL A

(A 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) Bq/kg (Co-58)

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

(0. 37000) Bq/kg (Zn-65)

(0.5 to 4000) Bq/kg (Zr-95)

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

to 37000) Bq/kg (Cs-134)

to 37000) Bq/kg (Cs-137)

to 10000) Bq/kg (Ba-140)
4000) Bq/kg (La-140)

to 37000) Bq/kg (4h% )(Bi-214)

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

to 37000) Bq/kg (K-40)

(0.
(1.
(1.
(3.
(3.
(3.

SO OoCoOoOOoWWhUITUIuglww WL

RETHEAN: 2614, KRN, T 2L

AR RE T B £ ot fede #SE 41
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Taiwan Accreditation Foundation

& Hgk 0 L0604-120528

1004 48 90 5 47

A ST AL A

(XA 4 3% -

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

wEREAN: RS RRW, LR

P o13.08 B

Ptk

1001 hro B A% A8 o A7

BITZ AR A

(A4 435

EMRAL-EO-001, EMRAL-EO-011)
(1.2 37000) Bq/L (Mn-54)
(2.3 37000) Bq/L (Fe-59)
QIS 37000) Bq/L (Co-58)
(1.1 37000) Bq/L (Co-60)
(2.
(8.
(2.
(1.
(2.
(1.

5 37000 )Bq/L. (Zn-65)
2 37000) Bq/L (Ga-67)
0 2621) Bq/L (Zr-95)
2 1000) Bq/L. (Nb-95)
| 37000) Bq/L (I1-131)
| 37000) Bq/L(Cs-134)
(1.3 37000) Bq/L (Cs-137)
(4.0 4500) Bq/L (Ba-140)
(2.4 2500) Bq/L (La-140)
Gls2 37000) Bq/L (Ir-192)

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

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

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

WEGTEAN: R XAM, ZES

Sthack it SRR ET 5 et FH S #06 B k1



MBI EEREETE

Taiwan Accreditation Foundation

1002 it o #t
BITZ R A

(3T 4 9%

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

WEZEAN: E4ME XAM TLEE

1004 42-90 5 47

A STX XA A

(3T a3k

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

WEZFAN: B, KRN, ZESL

P o13.08 AR

LA

1001 ho B A% 48 o b7

B 3T MR A2

(A 43k

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

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

(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
QL
(1.
(0.
(1.
(4.
(4.

-

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

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

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

to 37000) Bq/kg Dry (Zn-65)
15000) Bq/kg Dry (Zr-95)

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

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

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

to 50000) Bq/kg Dry (Ba-140)

to 20000) Bq/kg Dry (La-140)
37000) Bq/kg Dry (I1-131)

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

O OO — O O i 33w s N

AN G O LR T D P S

H7E

36 4k 0 L0604-120528
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wEREAN: RE XRM, TEL

1004 4% 90 5 47

A ST R A2 A

(XA 4 3% -

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

WMEZREAN: TG XAMN, TEL

P o13.08 IR AR

KRR E 1A

1001 Jo B 4% 48 5 A

B ST Z XA -

(XA 4 3%

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 (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 (4% )(Bi-214)
(0.6 to 3.7E4) mBg/m 3 (4t % )(Ac-228)
(0.6 to 3.7E4) mBg/m 3 (K-40)
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1003 #a B4k 5

A 3TZ R A2

(A 4 9k -

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

REZEAN: EME RAMW, T EE

1004 4% 90 75 #7

B T KA T

(3T a5k

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

REREFAN: EHME RAM TEE

P o13.08 IE BRI
ML K A%

1001 ho B ¥ AR o A7

B 3T B3R AL

(3T 4 %

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

<

(0.
(0.
(0.
(1.
(0.
(0.
(0.
(0.
(0.
(€113
Gl
(3.
(3.
(3.

to 37000) Bq/kg (Fe-59)

to 37000) Bq/kg (Co-58)

to 37000) Bq/kg (Co-60)

to 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)
37000) Bq/kg (4d%)(Bi-214)
37000) Bq/kg (4t % )(Ac-228)
37000) Bq/kg (K-40)
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1004 42 90 5 47

A TR AL

(XA 4 3%

EMRAL-EO-005, EMRAL-EO-013)
(1.0 to 1000) Bq/kg Fresh
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W o13.08 IR BRI

%

1001 Jro By HE S 4 A

A 3T 2R A2

(A 4 3% -

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) Bq/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 (44 % )(Bi-214)
(3.0 to 37000) Bq/kg (4t % )(Ac-228)
(3.0 to 37000) Bq/kg (K-40)
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BT R AE A

(XA 4 9%

EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bq/kg Dry
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(B 5./2) (FE /x> 22) (B /i - )
eE i1 RHAR | ABAE | AR | ALAR | BEAR | AHAR
ENT 0.1 1 1 90 5
-3 10 1100
4-54 0.4 40 0.6 0.3 110
4#-59 0.7 15 1.2 0.5 40
4:-58 0.4 40 0.6 0.3 110
4:-60 0.4 10 0.6 0.3 40
#-65 0.9 10 1.5 0.5 74
41.-89 0.1 1 1
41-90 0.1 1 1
#-95 0.7 15 1 0.5
42-95 0.7 15 1 0.5
.-131 0.1 1 0.5 30
4-134 0.4 2 0.6 370 0.3 8
4% -137 0.4 2 0.6 740 0.3 74
42-140 0.4 10 2 1
4#-140 0.4 10 2 1
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Pt SEAE | NARE | RSAE [ REAE | LSRR | DaAR
P 5 5 100
W -3
4%-54 0.5 0.4 3 110
4#-59 0.9 0.7 6
4+-58 0.5 0.4 3 110
4+-60 0.5 0.4 3 110
#-65 1 0.9 7
44.-89 1
4.-90 1 10 10
4-95 0.9 0.7 6
§1-95 0.9 0.7 6
#-131 0.4 4 0.1 0.4 3
4 -134 0.5 37 0.4 3 3 74
4 -137 0.5 74 0.4 3 3 740
£.-140 1 1 10 10
4§-140 1 1 10 10
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