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Fourth Quarterly Report of Environmental Radiation Monitoring outside the
Institute of Nuclear Energy Research in 2010

Abstract

This report summarizes the radiation surveillance in the nearby area of
Institute of Nuclear Energy Research (INER) from October to December in 2010.
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.

Keywords: Environmental radiation monitoring , Dose
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14 2.55 2.49 2.56 2.52 2.50 2.61

15 2.54 2.49 2.54 2.54 2.51 2.60

16 2.55 2.50 2.89 2.54 2.63 2.86

17 2.53 2.48 2.46 2.57 2.48 2.55

18 2.55 2.48 2.47 2.54 2.50 2.57

19 2.52 2.55 2.49 2.54 2.54 2.58

20 2.51 2.47 2.50 2.52 2.53 2.57

21 2.79 2.50 2.52 2.73 2.55 2.56
22 2.51 2.56 2.53 2.53 2.59 2.55
23 2.48 2.49 2.51 2.51 2.82 2.53
24 2.49 2.48 2.52 2.53 2.80 2.54
25 2.58 2.55 2.64 2.55 2.61 2.63
26 2.54 2.46 2.69 2.54 2.54 2.69
27 2.54 2.47 2.47 2.56 2.56 2.50
28 2.74 2.48 2.51 2.71 2.57 2.98
29 2.46 2.49 2.50 2.48 2.56 2.86
30 2.49 2.48 2.52 2.49 2.56 2.57

31 2.50 2.49 2.48 2.51

kXA 71.13 74.82 78.74 71.42 76.40 81.86
P Lo | 254 2.49 2.54 2.55 2.55 2.64
- 0.07 0.03 0.08 0.05 0.08 0.13
LR TS 2.79 2.56 2.89 2.73 2.82 2.98
x4 p iy 21 22 16 21 23 28
L W A=A 2.46 2.44 2.46 2.48 2.48 2.50
C R 29 1 17 31 1 27
3 PP #i 28 30 31 28 30 31




%233 F4 T4 EF e ERBTFRILEFRTPE
& , WP HER (BA/2 D) ,
Pt p 2y ] e
#e ¥ - = EH ¥z E
1| 99.105 738E-4 | 797E-4 | 1.04E3 | 81284 | * 7 IEP 254
CEEEE S gL
2| 99.10.12 9.04E-4 8.82F-4 1.00E-3 8.74E-4
R S v or
31 99.10.19 6.92E-4 7.10E-4 9.04E-4 T26E4 | gy st 7 1k S
4 | 99.10.26 4.89E-4 5.66E-4 5.92E-4 4.08E-4 | MDA : 6.86E-5 I\ 5./
5 99.11.2 1.06E-3 1.17E-3 1.26E-3 1.03E-3 -7
6 99.11.9 1.07E-3 1.19E-3 1.26E-3 1.17E-3
71 99.11.16 1.05E-3 1.24E-3 1.29E-3 1.17E-3
8 | 99.11.23 7.49E-4 6.93E-4 9.12E-4 8.21E-4
9 | 99.11.30 1.37E-3 1.45E-3 1.02E-3 1.39E-3
10| 99.12.7 1.26E-3 1.56E-3 1.51E-3 1.40E-3
11| 99.12.14 1.78E-3 1.78E-3 1.36E-3 1.79E-3
12| 99.12.21 1.13E-3 1.26E-3 1.41E-3 1.12E-3
13| 99.12.28 1.88E-3 1.83E-3 1.09E-3 1.73E-3
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g p g 99 & 10-12 2
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SR MR A 4T R 2 A

H iP5/ o

, , AR BT ORIER
Bl #Rn] [P B AP AR iR
L) (MDA)
1 |7 Fk A Cs-137 6552 2.98E-4 <MDA
2 | FEHOR| = 5L Cs-137 6682 2.24E-4 <MDA
3 | FiEHTk| R Cs-137 6552 2.98E-4 <MDA
4 | 7 FHCR % [F Cs-137 6552 4.27E-4 <MDA




225 T RBEKRPEALS TR L £

g p g 99 & 10-12 2

AR O A eI
RERE | B | AR AN SR I - ot
(F>* = %) (MDA)
kg EFRR | Cs-137 0.2852 0.24 <MDA |10-12 ¢
@ p 0.2852 0.06 252 10 *
@ P 0.2852 0.09 23.86 117
P 0.2852 0.06 39.95 12 *

K2 Cs-137 w8 =
KAE 2 BE B ERE

By /T3 /%
WA

o




% 2-6 R B kR LR R THEFL A

PP 99 & 10 4 p oo p o/
5 Ptk BE Be B P i % T
1 i <MDA <MDA < MDA
2 hFw 1 <MDA 1.54E-1 <MDA
3 HF w2 <MDA 5.0E-2 <MDA
4 | = ¥ir A Ro <MDA <MDA <MDA
5 Bk <MDA <MDA < MDA
6 P F7K R <MDA <MDA <MDA
7 F A <MDA <MDA < MDA
8 % <MDA 8.3E-2 <MDA
9 iE % <MDA <MDA <MDA
10 7 A <MDA <MDA <MDA
11 R 4 <MDA <MDA <MDA
B 117 715 K (MDA) 1.8E-2 3.9E-2 5.03
A 0.1 10
AR 1 1100




(F)£22-6: BB kFHxst it B 2 P L 4

P 99 & 110 1P oo f /A
5 Ptk BE Be B B i % =S
1 i <MDA <MDA < MDA
2 hFw 1 <MDA 2.8E-1 <MDA
3 HF w2 <MDA 9.6E-2 <MDA
4 ZFLF A R <MDA <MDA <MDA
5 Bk <MDA <MDA < MDA
6 P F7K R <MDA <MDA <MDA
7 LS <MDA 7.2E-2 <MDA
8 =% <MDA <MDA <MDA
9 iE % <MDA <MDA <MDA
10 7 A <MDA <MDA <MDA
11 R A <MDA <MDA <MDA
B 47 JRIE & (MDA) 2.3E-2 4.6E-2 5.88
& AR 0.1 10
AR 1 1100
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P i99& 120 1P Hix: B s/
5 Ptk BE BB B y % T
1 i <MDA <MDA <MDA
2 el <MDA <MDA < MDA
3 HF w2 <MDA <MDA < MDA
4 R <MDA <MDA <MDA
5 Bk <MDA <MDA < MDA
6 P F7K R <MDA <MDA <MDA
7 F A <MDA <MDA <MDA
8 =% <MDA <MDA <MDA
9 iE % <MDA <MDA <MDA
10 7 A <MDA <MDA <MDA
11 R A <MDA <MDA <MDA
B 47 JRIE & (MDA) 2.1E-2 4.2E-2 5.88
A= G o 0.1 10
HAAE 1 1100




LTI RHABRER B E L L

/47\ E / _ S
S | PR | BEER HE BT R
(=7) (B 3/20 - )
= iz 99.12.17 1 <MDA
R

h+F1 99.12.17 1 < MDA

B ¥ Bl E R (MDA) 0.24

A > 3 0.3

Bh AR 74




PR ERTE A 3 Sk ROETE

, . . AR $-137 1485
E= | b B | PR N ]
i f f (=7) (B %/2 9 . #E)
AT b B
o po g o | 991015 1 <MDA
3
h+ w1l 99.10.15 1 0.7
o 99.11.12 1 <MDA
Hh+wl 99.11.12 1 <MDA
in A RE Fo 99.11.12 1 0.42
B ¥ Pl s R (MDA) 0.3
Ao -2 0.5
B A AR 74
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-k e i A
Pfids BE | BofR P AP
& o (5 ®P 8 i 4%-137 4%-137
h+ 71 99.10.25 <MDA <MDA 8.33 <MDA 206
HF ¥ 2 99.10.25 <MDA 0.099 6.67 <MDA 129
B 47 RS B (MDA) 0.027 0.052 5.88 0.25 2.7
SR % 0.1 10 0.4 3
nhHAE % 1 1100 2 740
Al ERE PR LE R/ ERAEL L /DT - f0E o
2k A TR B R PR R A 47 2 9 &f#ﬂ %o, R R o
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Bl (5# T0@4e = BB L )R EHF (o 2-1 %7 ) -

etk TLD #* CaFy(Dy) ~ LiF(Mg,Ti) & + &) % &
oM AR ] FE 0 ER TERAELA RO RE
iR % % | 11 Harshaw 8800 3% k2 (7313 » B2 I TR
(16)4 7% » B 17 Bl E(MDA) % 0.025 #cd 2 /% o T i@y
AR RETCRHRT ) FE Sd Tt fl g
55+ opl P o (AL RMC) #7A 952 5 TLD 8§ % o W
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G

BRI AT R

|
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oA B 5<0.025 F & 2 /% o
b.y AR
% 2 HE =2190xSxKxH
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(L pERY & £ B 2190 /) pF o
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B EPA F.G.R. 13 > 2002)
AET @A B AT R 2 B AR
15 5B E 7 G o
QB EHE G2
A% N TR O N e
EEHE (mSv) =7 %P #ER (Bg/m’) xexF (m'/h)
x ik pERE (h) xoo s P a8 3 3 Flik
(mSv/Bq)
Fav
W * pERF(h) ¢ & B 2190 /] P o
R S (mi/h) gy TR ST R 2R ) ¢ A w s g
BEAI'URF 32 ICRP % 71 5L 2 da 40T ¢
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EMRAL-EO-013, EMRAL-E0-001

(3.0
(6.0
(3.0

to 37000) Ba/kg Dry (Mn-54)
to 37000) Bq/kg Dry (Fe-59)
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) Ba/kg Dry (Nb-95)
(3.0 to 37000) Bq/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) Bg/kg Dry (La-140)
(3.0 to 37000) Ba/kg Dry (I1-131)

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

(3.0 to 37000) Ba/kg Dry (K-40)

RERFAN: FEE, AAM

1004 48 90 547
872 PRALA
(G&EE T+
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(0.
(0.
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(0.
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(0.
1.
(2.
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(0.
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0
0
3
3
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Jro B A% A4S 5 A

to 37000) Bg/L (Mn-54)
to 37000) Bg/L (Fe-59)
to 37000) Bg/L (Co-58)
to 37000) Ba/L (Co-60)
to 37000) Bg/L (Zn-65)
to 37000) Bqg/L (Ga-67)
to 2621) Bg/L (Zr-95)
to 1000) Bg/L (Nb-95)
to 37000) Bg/L (1-125)
to 37000) Bg/L (1-131)
to 37000) Bq/L (Cs-134)
to 37000) Ba/L (Cs-137)
to 4500) Bq/L (Ba-140)
to 2500) Bag/L (La-140)
to 37000) Bg/L (Ir-192)
to 37000) Bq/L (Tc-99m)
to 37000) Bq/L (T1-201)
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to 37000) Bq/L (44 % )(Bi-214)
to 37000) Bq/L (47 )(Ac-228)

to 37000) Bq/L (K-40)
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WEFEA: TEE RAM

1003 £ R

B ITZ MR A

(3Tt 4 %%

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

MmERHEA EES, XAAEM

1004 4290 547

A 3T Z R A2

(A 4k

EMRAL-EO-006, EMRAL-E0-014)
(0.1 to 20) Bq/L

HEFTA: TEE, REM

W 13.08 AR
SECEE T

1001 ho B A% A6 5 A

B 3T 2R3 A2

G&3 1N

EMRAL-EO-013, 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) Ba/kg (Zr-95)

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

(0.4 to 37000) Ba/kg (1-131)
(0.3 to 37000) Bg/kg (Cs-134)
(0.3 to 37000) Bg/kg (Cs-137)
(1.0 to 10000) Ba/kg (Ba-140)
(1.0 to 4000) Bg/kg (La-140)

O L T D P A8

& 6 HE 1 LO604-081020

54 B+ 8 B
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Taiwan Accreditation Foundation

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

WEBZBA: TEE RAM

1004 42 90 547

A 3T Z R A

(ST 46 9.

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

BEZFA: TEE RAEM

W 13.08 AR

Lotk

1001 Ho B AL FE 5 A

B 3T Z R A A

(ST 4 3% -

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

(4.0 to 37000) Bg/kg Dry (Mn-54)
(7.0 to 37000) Bq/kg Dry (Fe-59)
(4.0 to 37000) Bq/kg Dry (Co-58)
(4.0 to 37000) Bq/kg Dry (Co-60)
(9.0 to 37000) Bg/kg Dry (Zn-65)
(7.0 to 15000) Ba/kg Dry (Zr-95)
(7.0 to 15000) Bg/kg Dry (Nb-95)
(4.0 to 37000) Ba/kg Dry (Cs-134)
(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) Ba/kg Dry (I-131)
(1.0 to 37000) Ba/kg Dry (4&% )(Bi-214)
(4.0 to 37000) Ba/kg Dry (4% )(Ac-228)
(4.0 to 37000) Ba/kg Dry (K-40)

HEFEAN: ZEE, XA

A L S L 7 DO P A

¥ #I% - L0604-081020

BT 48K
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1004 4290 54

A 3T MR A2 A

(X 43k

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

WREFEAN: TiEE RAM

Po13.08  sEpinid

% SR

1001 Ao B i il o 4t

8 3T Z AR A

(3T 4655

EMRAL-EO-013, EMRAL-E0-001)
(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.TE4) 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 3.7TE4) mBg/m"3 (I-131)
(0.6 to 3.7TE4) mBg/m 3 (Cs-134)
(0.6 to 3.7TE4) 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. TE5 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 (4h%)(Bi-214)
(0.6 to 3.7E4) mBg/m 3 (4% )(Ac-228)
(0.6 to 3.7E4) mBg/m™3 (K-40)

WEHFEA: TEE, XAM

1003 B g
AITZRREHF
(3P 5%

A S I AR B B A

& #ik 0 LO604-081020

HBOL B
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Taiwan Accreditation Foundation

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

WEHREA: TEE RAM

1004 4% 90 547
ERAES = E P2

(E&EE T4

EMRAL-E0-006, EMRAL-E0O-014)
(1.0 to 1000) mBg/m"3

wETEAN: EEL, ARM

W 13.08 WA H#
HiAh R AR

1001 Jo B A 5 5

83T AR

(Tt 435

EMRAL-EO-013, EMRAL-E0O-001)
(0.5 to 37000) Ba/kg (Mn-54)

(0.9 to 37000) Bq/kg (Fe-59)
(0.5 to 37000) Ba/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) Bqg/kg (Nb-95)

(0.4 to 37000) Ba/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) Bqg/kg (La-140)

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

WEHREA TEE XA

A L LA ET 4 ROk I S8

W8 4 - L0604-081020

HTH 8K
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1004 48 90 547

A T RRAZ A

(3T a5k -

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

wETEFA FELE, AAM

(XTFZEAH)

AN LR T 7 BRI

18 4%k © L0604-081020

HEH K8



Certificate No. : L0604-081020

EZE =EREESE

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.0.C.)

is accredited in respect of laboratory

Accreditation Criteria - ISO/MEC 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

-5 Hhe

Jay-San Chen
President, Taiwan Accreditation Foundation
Date : October 20, 2008

P1, total 7 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

P 13.08 Environmental Protection
Soil Samples

1001 vy 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) 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) 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 (1-131)
(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) Bg/kg Dry (K-40)

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

In-House Method(Doc.No:

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

(10 to 2000) Bg/kg Dry

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

PP 13.08 Environmental Protection
Water Samples

P2, total 7 pages

Certificate No

.+ LO604-081020

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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1001 vy 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 (I-125)

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

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

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

(0.4 to 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) Bq/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) Bg/L (K-40)

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

1002 3H Radionuclides Analysis
In-House method

(Doc.No:

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

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

1003 Gross  Analysis

In-House

(Doc.No:

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

P3, total 7 pages

Certificate No. : L0604-081020

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

1004  Sr-90 Radionuclides Analysis
In-House

(Doc.No:

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

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

P’ 13.08 Environmental Protection
Meat Samples

1001 vy 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) Bg/kg (Co-60)

(0.5 to 37000) Bg/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) 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) Bq/kg (K-40)

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

1004  Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

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

P4, total 7 pages

Certificate No. © L0604-081020

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

PP 13.08 Environmental Protection
Milk Samples

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

1004 Sr-90 Radionuclides Analysis
In-House Method

(Doc.No:

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

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

P 13.08 Environmental Protection
Air-fall particles

1001 v Radionuclides Analysis
In-House Method

(Doc.No:

s, total 7 pages

Certificate No

.+ L0604-081020

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

(3.7ES5 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: WANG, Jeng-Jong;WUU, Jyi-Lan

1003 Gross B Analysis
In-HouseMethod

(Doc.No:

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

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

P 13.08 Environmental Protection
Plant Samples

P6, total 7 pages

Certificate No. : L0604-081020

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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1001 ¥ 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) Bq/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) 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: WANG, Jeng-Jong; WUU, Jyi-Lan
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: WANG, Jeng-Jong;WUU, Jyi-Lan

(Null below)

7, total 7 pages

Certificate No. : L0604-081020

The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix
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HP-Ge 3 % B2 B H L ,
. 10 * 3 - =
1 R i R 5 31 p 10 % 29 p A F- X%
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HHEE s P i AT T HE ST b TR OB R R 2k B A 45 2 9F 35

s . o koA A&
(B n/3) (FRi/z22e) | (RA/27-#E)
b i BERAE | DAAR | BEAN | BARE | LHAT | ABAE

MBOP 0.1 1 1 90 5

i -3 10 1100

4£-54 04 40 0.6 0.3 110

4#-59 0.7 15 1.2 0.5 40

45-58 04 40 0.6 0.3 110

45-60 04 10 0.6 0.3 40

#£-65 0.9 10 1.5 0.5 74

41.-89 0.1 1 1

£1.-90 0.1 1 1

4-95 0.7 15 1 0.5

41-95 0.7 15 1 0.5

#-131 0.1 1 0.5 30

4%-134 04 2 0.6 370 0.3 8

4% -137 04 2 0.6 740 0.3 74

42-140 04 10 2 1

ﬁ-l40 04 10 2 1

<§?i§> 001 :

WP LR F Aok 0 Ak AR R B R .
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g FFCORE = 2 BIEAT
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s SEAE | AEAE | RBRE | DARE | iSAE | NAAE
MBOP 5 5 100
i3
4-54 0.5 0.4 3 110
45-59 09 0.7 6
45-58 0.5 04 3 110
42-60 0.5 04 3 110
#£-65 1 09 7
41.-89 1
41.-90 1 10 10
95 0.9 0.7 6
41-95 09 0.7 6
7 -131 0.4 4 0.1 04 3
4%-134 0.5 37 04 3 3 74
4%-137 0.5 74 04 3 3 740
42-140 1 1 10 10
ﬁ?-140 1 1 10 10
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