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Secondary 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 April to June in 2011. The
items of monitoring include dose rate measurements from external radiations,
total activities in aerosols, ground water, grass, vegetable, leaf of Taiwan acacia,
sediment 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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w2 pE 17 17 10 8 4 14
L 0 A 2.43 2.29 2.41 2.48 2.35 2.48
FAp 5 18 12 5 19 12
3 PP ¥k 30 29 29 30 29 29




2233100 E % - FHRBEZFRLBEFERERE

: BEBBR (B/23ar) ,
Ptip %
¥ ¥k ¥z 5 ¥ ok

il
|

Ji

1004.6 | 129E-3 | 132B-3 | 152E-3 | 14383 | %~ 7P 2543

LA N T
100.4.12 1.19E-3 1.34E-3 1.21E-3 1.24E-3

F o Z AT
100.4.19 1.05E-3 1.22E-3 1.35E-3 1.14E-3 | %= 3 FHX B>

MDA : 6.48E-5 [ 5./
100.4.26 1.23E-3 1.32E-3 1.38E-3 1.12E-3

.
R IRAR

100.5.3 1.07E-3 1.31E-3 1.20E-3 1.17E-3

100.5.10 3.92E-4 3.92E-4 3.85E-4 3.60E-4

100.5.17 4.84E-4 4.29E-4 4.53E-4 4.82E-4

100.5.24 4.93E-4 4.67E-4 4.30E-4 4.49E-4

100.5.31 3.92E-4 4.71E-4 2.62E-4 3.98E-4

10 100.6.7 6.79E-4 9.34E-4 6.47E-4 6.92E-4
11 100.6.14 2.94E-4 2.13E-4 2.37E-4 2.20E-4
12| 100.6.21 2.69E-4 3.90E-4 2.99E-4 3.05E-4




%02-40 MRS TR S

Ptk p #1100 # 4-6 7

Hix:fso/z23 =2

, , AR (BT RER
Frdic| 3245 [Pty BL | AT A AR LTS
RIS (MDA)
1 | Z k| =/ Cs-137 5472 2.19E-5 <MDA
2 | F Ak = B Cs-137 5580 1.79E-5 <MDA
3 | ZEHE| PR Cs-137 5502 2.0E-5 <MDA
4 |z iFHCR % [# Cs-137 5472 1.28E-5 <MDA




L5 A RBP4

Ptk p #1100 # 4-6 7

B3R | BmT RlER
AN e - Ro A WA Uy ¥ ) A B | K L
(F*=%)|  (MDA)
kg EPRE | cs137 ] 0.39 <MDA 4-6
EN B 1 0.23 13.1 4
R e 1 0.02 2.76 50
P i 1 0.05 4.23 6

kdF 2 Cs-137 R ¥
K2 WP s AR E

Bs /T v /%
Boso/X = o2 /n

o

o




226 B kKPR R R 3.

PP 100 &40 1 p A W
s Podk b B e s A i % EE
5
1 [ <MDA 5.50 E-2 < MDA
2 Rl <MDA 3.98 E-1 131.67
3 HF R 2 <MDA <MDA 25.0
4 | ZFERRC <MDA <MDA < MDA
5 B L% <MDA <MDA <MDA
6 P AT K R <MDA <MDA <MDA
7 LA < MDA < MDA < MDA
8 <% <MDA 6.30 E-2 <MDA
9 E <MDA <MDA <MDA
10 ;AR <MDA <MDA <MDA
11 KR <MDA <MDA <MDA
B 17 ipl7E B (MDA) 2.2E-2 4.3E-2 5.92

A 2 0.1 10
HEAR 1 1100




(F)£ 26 F B -KHE LR R TP FLEZE
PP 100 &S50 3P R W
5 Ptk b g Be BE W 0 ] T
5
1 M i <MDA <MDA < MDA
2 Rl <MDA 2.4E-1 < 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) 1.8E-2 5.5E-2 5.94
B A B 0.1 10
HEAR 1 1100




(F)%2-6: B L H %o B 882 4

P pH I100E67 1R H oo
5 Ptk BE BB BR 0 %
5
1 M i <MDA <MDA < MDA
2 Rl <MDA 1.2E-1 < 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 3 <MDA <MDA <MDA
10 ;AR <MDA <MDA <MDA
11 KR <MDA <MDA <MDA
B 7 RE R (MDA) 2.1E-2 4.7E-2 5.81
> 0.1 10
HEAR 1 1100




227 P EHRPEALSTEF L L

o , , AR $-137 $2 480
BHu | R | REER e
Gl el f (H+ 5) (B %/HF 5 . @)
b A )
o sgag o | 100413 1 <MDA
g 4
h+w 1l 100.4.13 1 <MDA
o 100.5.6 1 <MDA
h+w 1l 100.5.6 1 <MDA
in L AEE Fo 100.5.6 1 0.77
B ¥ RS B (MDA) 0.42
A - 3 0.5
BhAR 74




228 PR AT TE TR R SRPIRAIT S S

i3 A RR
Pofidr BE | Pod P HP
NGRS K 0l 4% -137 4% -137
H+w 1l 100.6.27 <MDA <MDA | <MDA | <MDA 177
h3+F2 100.6.27 <MDA <MDA | <MDA | <MDA 170
B L7 RS B (MDA) 0.021 0.049 5.84 0.48
KAl % 0.1 10 0.4 3
HEAR * 1 1100 2 740
1 EARE KR EE /A ERAEE L U/ - 50E

1
‘:11,‘2:“* ”%\‘

TR OB GE R RS S T 2

FEH S, R
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P
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Bl g T p S 2 EE V2 TRAGHE AR,
2 pite TAECR A RPN B RIER R E 0 A N HeEEAS
?%%%WﬁijﬁW§ﬁ@ﬂﬁtﬂ o R B R ER S
FH B AT (TLD)E ¥ 2w ff e sfb izt 5 5 WP 9T
PR BIER G R REERRE > Y R~ 28 5 R T R

B AFHEER S F T

EEHE = (TLD #+ BT F2 2 AT F ) xik* Flii
P OIHRITE R ART R AR AT (9&E T 14 R g
¢ 153 % 0990010255 5Ed)

WEEAELIFLE 5 EOERE THE A BEEELFLF
Fimoib® Flichy PREFRF03(HREXRFF T4 | i
$z2) 529 Pk w1

e TLD chi il > $50B) R4 (H g S A £ e g 2L F £
o FHRBY st R ELAE A Fenh SR F
G AR PR SR R LR AT AT B A i PR A2 R
PR e B AT T fHE AT A B A 5]
Mo g g R A P A A R E eni £ FF2
B S TR o b TLD R B R TR 2 S HAS S



OF BipZe % A | N2 @F Rk W R R £
Fl ke o 2 L TLD Zplabenp A% R RFHFF (5 £ L5
ez BARREL) RUEAVHEE (4o 2-1 977 )

Ptk 5 TLD 3 * CaFy(Dy) ~ LIF(Mg,Ti) % & 3 & £ 3+ >
WE R E I F s TRAFAT A B AR TR
Z % | ' Harshaw 8800 33 &€ (7343 » 2RI TR (10)H 7
% > E A7 R E(MDA) 5 0.025 #cd /% o T g #r 4 B 48
MBI RRE FE S AR AL R € iR
¥ (?EHP-RMC) “TA P2 TR TLD v d S o VB S 90 4
Vig o [ 7 &L VE=RMC >3 5+ (10% RMC 3+
WE3BREEL) ] -

AE g Fo kA BN (TLD):™ 7 2 M A4S0 88+ g 544 »

gl
Pz
e

£ 5 <MDA (0.025 £ 2 /%)
b.y & TR
2 EH|E =2190xSxKxH
Fav
B PER L& E B 2190 ] P o
S:tdpd et d 2 BB Mo LR TR () £
036 (& LA FEFHEEN & ¥ FH 0.8 5§ 2 5§
e b b F#E0.2)
K:H =6 f st % R (Bg/m’)» 2 34 & % & 3 80 kg/m” (B~

ScmiE - R A S 1.6 gem’)



H : VCs 2 b e & 4 3% (8 5 2.08x10° mSv.m¥/Bqh - (%4 £
® EPA F.G.R. 13 » 2002)
AEL AT B AR SR M
AR I BT .
)8y EAE T S E
A N R EEER A AT
EEHE (mSv) =5 %PfEE R (Bgm') x= 2% (m'/h)
x ik R (h) xw ~ a8 % Flikc
(mSv/Bq)
;i
b pER(h) ¢ & £ B~ 2190 o] pF
s (mh) kg TR R 2 RE ) ¢ ik w ks
BEHIUR S 382 ICRP % 71 L4 £ 4 4o

B o# | 1R | 12K | 27A | 712K | 12-17K | >17 &
FEECL o019 | 0215 0.363 0.638 0.838 0.925
(m3/h) . . . . . .

AEZIFHORS FBEARE AP (£24) > FRE R
EER BN g eH R 5<0.001 EF L/FE o
b~ T
% 5 R E (mSV)= TR PRI xS F o Bl B Pl

SE i FEREE ES I




Fav

| E i Tl °H=6.4x10"mSv/Bq ; "’Cs =1.3x10” mSv/Bq °
(%% TGy EL 2RE i =2 > BRI HE #EHE T
&ﬁ%ﬁ@%i&%ﬁ@(&%@>?E%¢ﬁ@iWE’@%i
— ATz BaNFgE R LA d 0 n MEATEITE R a4 AR

RS2z RBRE > FlP - AT E NG SHEHEF 7~ Mt

EERNEJ/OEGET AL ELE 6 2 F2 2009 & THE
FEF O H? XL 48.09kely EFE 5 36.560kgly 0 A4 5 18.58
kgly « ¥tz M s EF 2 EE2 2 Y AR E €
“Regulatory Guide 1.10973F 4 » & E & & 4R & 4T

Ed Ry <1 | 124K | 274 | 7124 | 12174 | >17 &

= F4RE C(H/F) | 128 128 128 128 128 183
& EFHKE C(H/E) | 510 510 510 510 510 730

BHFESL B AMBE B E S R HE ]
AEFEEFRARE A SERA (£ 2-7) 0 kRRECHER RS
% 5 131.67Bq/l (% 2-6) » =G #H» R B AP TG %
#E 50001 FF 2/F -
R R A O Rk Rl I AR T M E b
AT AR L B AR SH R Ao R 2-9 97T o 4R T IR BT SRR
dorpite TRECEZ P RE IR S0 REFTE AT PG g TS

LHT AR 2 bt ook R S 0001 FA/E .
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SRR 110047 1p 210067 30F

[ T Y
e | ETRR W oR B
FRs TLD | # % | g 3‘;;?% bk fiié_ % A4 S
P e | % — / — 0.001 — /10.001
PORR / / / — — — / _

1% A7) TLD M e 2 (0.025% & 2 /%)
27— %7} 220.001F & 4 o
3.7/7 AT (GER) o
4;,§ng SES IS E-at .‘««“”1@504’1 R E AT o
5.5 PCHE P B i oA

nAEEL 2 T ”LrlOOﬁ BB HT RS -
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PP TR AR REER
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kihiE R E RIS
BEFP AR R F
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2Bk B AN TG R E 50001% F

% <MDA &
foid M3

3.1 &7

N1
~ r

$2F - hHgER
RS * Rt B R

3.1.1 ERE%

=L
l/'r\:"

WA AT
B‘@ZIIOO-&%—?ﬁPF&’V Feri-ere R B m%_&,«]—
ke d 3190 o B A S A AR

Bkt - %
B FAp o MR A AR
%S%%%ﬂmo%wﬂzﬂwgwaﬂ%ﬁﬁh_%g 2 6 e o
B KRS SR 2y SR AF
R LEEEERFRSA

‘%#@mofaﬁﬁﬁ
§%@%@uw°

a—

e '?s‘:& is
2R PSS L E R
5 3 4

Wi
L PR E R J0i 0
'33,7%;3'—:; E% o Fareh X
7k ’)5 A &

o

B (e )

T oA B
S SRR TP =Y SR W
(<0.025 a7 % /%) Mz R ERE



R B E KR A

o | e £ M o# x .
E; 7EIJIE 2 ¥ i ’}:ﬁ F‘} /2 *'ﬁ'
(8 i) PETRBEE | AFTRSE
LV;-JD’?- EL > :lﬂ:'{: ;
B EAE AR 112~168 98~203 &
(TLD) (Hed 2 /%)
e e B g v
B HigHf = 2.26~2.94 2.29~2.95 ¥
(ied /%)
P e
o (0.649~2.03) E-3| (0.213~1.52) E-3 N
LN Wy’ S A TF
5 Rk de § P fE B MDA ¥
(B 5/ 2r)
NG <MDA <MDA
BOE <MDA~0.221 <MDA~0.398
Bk 0 <MDA~6.67 <MDA~131.67 ¥
e B s — <MDA
(B %/2)
: e b P "
i <MDA~200 170~177 N
A (B %/ 5 - 528 =W
. e b P -
LR (B 5./ 3. - ) <MDA <MDA ¥
- e B PR -
FrEa (B 2./6% 5. - #E) <MDA <MDA ¥
- ‘e B A N
2. A 1
#E‘( ‘uﬁﬁ (E\ ;‘L/T’F ;:LU ',@iji__) 0.92 0.77 1= ’#
N
u (B ArEaae/1) 2.43~9.64 2.76~13.1 s
e B PfE
(B LT 2 /%) <MDA <MDA
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AR 2 ke 4322 339 o

232 P ETpa BRI AT HA

2 OF kR O # R e ox

2RY & e

£330 A FE R B AR ST

2 F g ow AR R %o %

2E¥ Ed

32 #E&REA

E:0




£ v R

p—

"EgpiE RS P FARL - E- T 2L ER- 3504 -
O00-41 00058 LFlET T o
RS s R wp] ) P AR L #Z29 - Lo p AR
FRE A EEeHEFF0L 000~ -84 gF o

TR M EE 2 RE ) > P EARY, Lt gLt P 2P

FERFRAREEBEFF04 200 - O~N0%KL BRI -

4. IR T T E R G T B M T R TR R ¢ AR
i43345:¢95ﬁ%&4ﬁi§ggﬁ$$013003%4£
O igrgs o

5. B i E ‘JE'J*\EJ% (98 ¢ 45 F % 0980018736 54 ) > tscfrlt + av & H

g P EARL LA EL - Lo po

\S]

W

6. ric AT g #r100E RBAFHE R E > AR F L B AT ¢ &
AL L ELZ T

7. &F 4+ (EMRAL-QM-001) » ZEFEIEHEPELSFTTHRE 0 75
e+ e 2 B g P Ay oTikpEp e o

8. BB AIL L 4eh 2 (EMRAL-QP-020) - H¥ ik st fas
FiR%E ARSI ad | Py TR IR o

9. ZB IS E B ITE L P (EMRAL-QP-021) - ZR B E RSty A 47
FHT o FRBRRIRE A EPaAAmT TREF R o

10.7% 5 3#

VFri%E AR+t i ePamy kg Le o

BRI AR T E A2 2 (EMRAL-EO-001) - R8RS s 4 o



1LEBFHEPRFL 425 2 (EMRAL-EO-002) - Z 8 Rt 1 /8 4
W% FRRRIEAREPAFS T T REFTE

12384800 5/0 s A2 (T £4 5 2 (EMRAL-EO-003) - Z 3 ik cbtid
PRAs1TR%E > ARBERFINER €A AT ATREHFEE -

13.% g2 (%42 /5 3 (EMRAL-EO-004) > 3532 a2 P fg » 47 9 5
FofARAFIREIAE AL TREF R e

14.48-90/02 (T £ 42 5 3 (EMRAL-EO-005) - # 8 &bty fa o 47§
%E o AR F kA f g AL TiREFIRE o

I5HPICp # % il % sif ¥ 425 § (EMRAL-EO-009) - 5 3 s i
frtrRs%: ARkRIRE A PR ITRERIEE o

16.4c B iv 22t pl 5 it %425 2 (EMRAL-EO-011) - T8 & st
AT REE FRRATIRE R ERAFFT TREFEE -

ThH R st

PRSI ®RT AR F a2 R € amy Tk me o

17.58 0/ /8 s 25B] s it 425 3 (EMRAL-EO-012)

-

18. ;% R PP st i i st iv ¥ 42 5 3 (EMRAL-EO-013) - Fh 8 @ s s 124
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ArBRREALEE P FARL AL AT P oo



- BB RSN EPERAAFTEERAFE 2 REFTH

Toplape | HFH RTEF R PRRRERAE T AN R
ARG B AT
( Fresh Water Gross /3
radioactivity detemﬂ}lination )
X% 20 BE M A R A L2
$9:d 5 T B Z% EE“;’Q ];»if e ( Fresh Water H-3 analysis )
water LSRRI S TERE, ok 41904 f4 98.6.22~101.6.21
Samples RIS A= FE*,L o &’;,J ) ( Fresh Water Sr-90
P radionuclide analysis )
Aok A B a7
(Fresh Water
radionuclide analysis )
A F R [P 0T BRI P 1847 3R R 4L 90 A 7
Plant Samples | % & 72 48 LT R R E ( Plant Samples Sr-90
RV MEl L 0604 radionuclide analysis ) 98.6.22~101.6.21
(ot ) e @R e B P AE A 47 e e
(Plant Samples
radionuclide analysis )
3 ERAL 00 A4 I
, ‘ Tk B3R R T AR ( Soil Samples Sr-90
g &0 K Pl N AR - radionuclide analysis ) 98.6.22~101.6.21
Soil Samples | FiEf=32 & | =¥ HH © 0604 ERF: &8 - S St YA o o
GElmdovg id) (Soil Samples 7y
radionuclide analysis )
FOFMCR. | PR AT T AT B GARROREE PR R EHORRE B AT
Air-fall oy AL TR R R ( Air-fall particles
particles e S - 0604 GrossPradioactivity
(FFhmdont i) detgr?ir;atig(r)l )\ ,
% HOR AL 90 At -
(Air-fall particles Sr-90 98.6.22~101.6.21
radionuclide analysis )
Y gl i -
(Air-fall particles
radionuclide analysis}S
FOEE R R 4L 90 & 47
' ‘ Tk B3 BT AR ( Meat Samples Sr-90
BORE R R AT g AT LR BT radionuclide analysis ) 98.6.22~101.6.21
Meat Samples | FiE4~ 32 2 | 27 w5 - 0604 (Rl - A - -
(GGLlmdorgit) ( Meat Samples 7y
radionuclide analysis )
FRIR A AT
' (Urine Samples H-3 analysis )
, | BB P F B 4L 90 A 47
S Y AT g AT AN RE (Urine Samples Sr-90 98.6.22~101.6.21
Urine Samples | a4~ 2 | 337 S5 - 0604 radionuclide analysis ) - -
(ilmbov i) Bt 4e B w2 45
Urine Samples v
radionuclide analysis )
¥ 454190 A 45
, ‘ Tk B e A i | ) (Feces Samples Sr-90
i# % AT AT AR - radionuclide analysis ) 98.6.22~101.6.21
Feces Samples | i3 2 | ¥ %% 0604 EH4c B et - -
(GGLlmdorgit) (Feces Samples 7
radionuclide analysis )
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#E 43k 0 L0604-101005

Taiwan Accredltatlon Foundation

R % E 0604
TREEE AR

P o13.08 BIAL
EX

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




& &3k 0 L0604-101005

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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HEZAZEREESE

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




DEAZEHRBEEESE

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

)

1002 iy

B 3T Z R

(3455 -

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

BEREAN: KAMW ELE

1004 £2-90 447

BiTZ A2

(4% :

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

B AT Z MR T

(X455

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

(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) Bg/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) Ba/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) Bg/kg Dry (Ba-140)
(10.0 to 20000) Ba/kg Dry (La-140)
(3.0 to 37000) Bq/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) Bq/kg Dry (K-40)

# & 45 - L0604-101005

AN e e S T4 DRIl T




@5

B AL BRBESE

Taiwan Accreditation Foundation

& sk 0 L0604-101005

MEFEA: KM EEL

1004 42 90 o #7
BATZRRAEAR

(M43

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

HEZFA: AAM TLEE

W 13.08 B
% 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 3.7TE4) 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 3.7TE4) 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)

#EBREA KAM, ZEL

A R B 4 B T S BT I10H




1003
B 3TZBRAAE A

(A 455 :

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

ELBR A

#EFEA: KAN ZESE

(3.

1004
A STZ A2 5

(3%

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

0

42 90 447

I BESEA: RAM TLE

W 13.08 BORARE

R Ak

1001 o By 4 A o A

B T2 BRAL A

(45

EMRAL-EO-013, EMRAL-EO0-001)

(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) Ba/kg (Zn-65)

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

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

(0.4 to 37000) Bg/kg (1-131)

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

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

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

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

(3.0 to 37000) Bq/kg (4& % )(Bi-214)
(3.0 to 37000) Bqg/kg (4% )(Ac-228)

to 37000) Bq/kg (K-40)

PEZEAZBREEEE

Taiwan Accreditation Foundation

E 4% 0 L0604-101005

AN S AR LA DR T

18 B Jk 10 B
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DEANZEREEEE

Taiwan Accreditation Foundation

#E 45 0 L0604-101005

HREGFA: AWM TEE

1004 48 90 47

B T RRAE A

(X AF43%:

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

wmEFFA: KAM, EEL

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) Ba/kg (4h%)(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) Ba/kg (Co-60)
(5.5 to 37000) Ba/kg (Zn-65)
(4.8 to 4000) Ba/kg (Zr-95)
(2.5 to 3000) Ba/kg (Nb-95)
(2.7 to 37000) Bq/kg (1-131)
(2.5 to 37000) Bag/kg (Cs-134)
(2.9 to 37000) Ba/kg (Cs-137)

1

4

0

0

0

HEEEA: KA, ETER

ATt e o LAY B 5 BRelE P Ak B9 310 B
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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 ) -
Certificate No. : L0604-101005
HEZEAZEBRBEST

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) Bg/kg Dry (Uranium series)(Bi-214)
(3.0 to 37000) Bg/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

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/L

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) Bq/kg (Fe-59)
(0.3 to 37000) Bg/kg (Co-58)
(0.3 to 37000) Bg/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) Ba/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) Bq/L (Ga-67)

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

(1.2 to 1000) Bq/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

W o13.08 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 B 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) By/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) 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 (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-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




HEEALBRBESE

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) 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: 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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