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Third Quarterly Report of Environmental Radiatiomikoring 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) frony o September in 2012.
The items of monitoring include dose rate measungsndrom external
radiations, total activities in aerosols, groundexasoil, sediment, rice, leaf of
Taiwan acacia, vegetable, fish and fallout samplés. results showed that the
maximum effective dose from external radiations sxternal exposure within 5
Km radius of INER were <0.025 and 0.005 mSyv in #eason. The maximum
total dose was lower than the dose limit set bynfitoEnergy Council for the

general public.

Keywords: Environmental radiation monitoring , Dose



S

po(%
FHEIRHE e

P %

Pt AT T H T TR 4R M E RIAF 2

(# B 101# 7% 1 101297)

# &

3R 2 P m—,lﬂ"”ﬁ‘('/—rF;?;ﬁ;.ﬁ\iﬁ—“r)“‘lO]__&7u 1p % 101&9* 30
-;-i)?!};ﬁ&%ﬁf’??}'\g‘é%”’ qu,ﬁfj' Pl JF;P.VQ\:%%M,;@‘B

B Ig SR E T R Bk~ 28 RE o E R FEER

AMLHE ~ A REE R H R E R R LIRS AT EAE
A

Tho ABHERT AL EEERAN VAT A BL A B AW

5<0.025% @ # /% > fp § 23 2R 500058 7 2 /F > 523 M



B o=

T i
B e 1
E e A A 2
R 2
1.2 & B A PR cmmmm e 3
I e 3
A R 8
A B L 1 b 15
F2F BRI FBIEAAT e 19
2.1 BB B g B oo 19
2.2 Z MR JE By mmmmmmme e 19
2.3 TRB K e 19
2.5 B AF A BARGE HR) —mmmmm e 20
2.6 E B HR(EEF ~ AP LAE) e 20
R - T 3 B 20
2.8 %3 BIRPIPAR CRIE -~ RRHR) -ommommommmmmmmem oo 20
2.9 BB TR o 34
210 B (FFARAF 2 2 3 JIH &) oo 38
%3& ﬁﬁﬁéﬁ ------------------------------------------------------------- 39
31 RS FHHE FUBH R oo 39
3114‘,?]*% o e B 39
312 TR R F G FUBH R oo 41
A - L 41
T s 42
Mt - o BB RS RHEPES TS E RN FE 2 BT HF - 44
- ~101E 2 F R A AIEHAE P AL R e 66
M s IR A AT D e 67

W s PR § ST b TR B R R I A 45 2 71 B 4 %5 -68



B1-1:

Bl1-2:
®l1-3:
®l1-4:
B1-5:
®1-6:

B P &r

RN e R T LAy N QN
R 9
PR S L TR T Q1 H0) JLA 1N () Ie——— 10
PR R TR T Q1 H0) JLA 1N () Qe—— 11
TSN e R R I TR a1 H0) Jul . [ () — 12
TR SR S: e 3. ST (o W ——— 13

R NS SRS N ST [ ) e ——— 14

—iv—



# B &k

F =
£1-1: A M10LE $ = EHBEHTRIT L AT E e 4
212 PR P TR BEE M E RIF L e 5
213 PR T H T RBE AT BB R EFL e 6
214 P L ST RB M EREP - W 7
£1-51 % BRI FFAS mmmmmmmmmmmmmmmmmmmeme e 16
%1-61 H B SRS PFAES AT E o 18
£2-1: A F10LE § = E i A5 5 073 P TLDE P B —mmmmmmmmmmmmmmmee 21
222 BB A4S EHREHBFTREIRL L e 22
£2-3: W F10LE ¥ 2 EHB T FREL BIER TR E oo 23
2 2-40 2 MRS ATIR D F e 24
225 FRBE AL & e 25
F2-6 BB RS R R T A e 26
22-T: BB FRPAAPTIFL £ oo 29
#2-8: BEAFRPAAAL AT & oo 30
229 B HEPAA AT IR L R oo 31
e e s e R e e 32
2211 PR P LA FRE B RACERBIHRAFTEF 33
£2-120 P Ay iAo A BB A B R e eeeee 38
231 ERIBFFEHIT R 40

ER RN S F IR I IS LE N o R — 41
£33 AFE TP B A RIRE BEFLHT) oo 41



T =
' P

SN

Piae Ay 9t 101 & % = £ g &4 (T3 970k LB R B 4 54 5 B
FERBERNRG T RTREFRENTREIRLZ Y c AF T RITLER
720 Rikgpdo™ ¢ (1~6)

TEMR SRR | o BEARY - E- V2 pER- AT H

O01-000-141000%&ns 4l o

FCrsapie st 2w Fmp) | » P AR, L - F- 2 - L - p s

FIFm}E”"‘Bbiﬁggi&—?%ﬁ 000z~ ~=—-82BrHH
3Ty Ex 2R, > P EARER, gL o0 2

LpARBRRAFIREEEEHEFTFO0OL 200 - 0~084 B
N S

A Tips TH T R AE Y R BT R FERER , ¢
=K} ﬂ{43348:4ﬂﬁﬁ%@iﬁiﬁggﬁi$013

SHEBHHE RIS (98 ¢ 55 % 09800187364 ) » (Frcten+
iR e P EARL A EL - Lo

6. P10l EBRBEHETRIE, AR AF LA EP
fF g AT @ AR 100E 120 o

S ERIR R
FE LY LA RITEN AT 10172 1p 2101297 30p o

BEEHTRNFE s FreteR3I a2 B € P asmyg oo



CERIP G

|
s

1.1 Ziplp eh

PEYLLg b1 2
THR B (E T ok R
T st TRl AL D

P AL (T RS PR BLET 2N R R 2 ITRE L

FLERI O KEEY FRELF MR R
BifgbER R > WFLEPHPALT SRR
%101# 7% 1p 2101297 30p (%= %) #HE%

TR s E RS E SN R e NG EERIP R AN
bR BB R R S L TR AK T > SRR AL S R 0

B UFE RS AR D WA R R TV AL £ YR

AFLFERITEL R &G TR o101 BB 45 8 E R
FORG P FLIFBREFER R E R LAREFRES
A A ERFLEIRB T PIEE X 32100 % (£ 1-1)° 7 2455
FEG o AT CBLEURPRRTE A R BB S TR
o LH S ERIEOTRIERFBBIERY o NRERE D
B EHEBE S o FiF MM EREDZ TR G AR
Zod PRI ZER R MERFE G I HEE ERARMNE L SR o
KEFAEE HTLE R TR RFASOPRERS T 75 E

RITR B0 5K T g % o ik o RDBE A R KB A EIEk 0 1
FE ok 2 g 5% 3 o

AEN1018AGL F A F T BB T BA SRPIBHETE-

Bk fE25k 0 AT P2k o E R R E T RS B RBMHE B o



1.2 % pIFA) pEit

AIFL R AHF 10L& 72 1p 2101#9% 30p (%= %) B {3
SR TR E R R R AL RBE T D S RREE &
A ES s 7 RBE LIRS KB FEEFR L

BEE ~ ABRE T LSRR R LR - AT R LT R R

BEFE o AFTERI 2L LEERP - HART AR ZE AR
‘@”¢*@W§ <0.025% & # /% > 4 N ¥ % F »c# € 5 0.005% & &/

E o ERBPALZBABAEIHEHELFRE N ZRLE o HBEBHEHET
Bl Z 2 SHEFLIFL L1284 1-3-
1.3 &Rz & g

AEFTORBEHE R E2ZTREER P ~ TR B TR
R AT R E R R A L4



%1-1: A ®101le % = £ %

B & fA 8 | A 7 P H d A 37 # P
FoF A E AW 2 e &% 22
e B g | BT S Hea A= 6
L Y E o E )_?L/f_ AR 48

ERL Yy

de A sz ooz 4
N B o/ 35
& b fs B s /A 35
s 7 B/ 35
4.-90 B/ 1
44 -137 B/ 3
}—%/ﬁ 4“ :~E5 *1!); %ﬁ E‘ ;u/T‘F ;u '.g/ag: 6
e e § PR PR /iF g - e 2
FF e PR Bos/iF s - fEE 2
P L ATE o b P fh B/ R - L 1
‘{’. ’F}% 4 :~E5 *%fﬁ E‘ ;u/T‘F ;u ',gﬁiji: l
e B B /T e fn 3
(F M FY) ‘e B P E ENEE PNk 1
Pl Z 2 > 1




LA PR TR TR AR 0 RI10LE 5 = % 47

212 i P TR B E RIIR A

HEF 10177 1p 2 101£97 30p

AYER A | BRMTRIER | LiTi0E 5B TR 89~100% 2
v
' ERE (MDA) ERIEHER | E e | ToER R 26 EF
) 130 (22122)% ...
e 2/ Fk ¢ ~
TLD a4 % (98~168) IR 168 70~336
) 2.53 ©.) .. ... 2.56
4o B RE F e &= W R .65~6.
R (2.41~2.84) PP ae-2sa) | 065701
E 8.31E-5 | 0.41E-3  (48/48) % = 5./ p | 0.434E-3 |(0.141~3.17)E-8
e (0.164~0.881)E-3 (0.189~0.839)E-B
F RO $-137 1.95E-5 | < MDA (0/4) <MDA
(B 7= 2e)
e 0.038 <MDA (0/35) <MDA
B W 0.058 0.166 (6/35) 101.7.2 0.38 <MDA~0.6
(<MDA~0.38) 371
—_— i 5.92 23.33 (2/35) 101.8.10 28.33 <MDA~327
R (<MDA~28.33) H+ %1
£.-90 0.05 0.13 (1/1)| 101.7.2 0.13
H+ 71
4-137 0.3 0.53 (1/3)| 101.7.2 0.53
(B 2/2) (<MDA~0.53) HF w1
4 -137
s g 220 |20 o G ga 28.1 <MDA~187
(B35 - §28) ( 1)
4 -137
R 220 |82 o W 4a 94.3 <MDA~272
(B33 - §0F) ( 3)
4-137
¥ 0.25 <MDA (0/2) <MDA~1.83
(B 3JF3. - @)
4 -137
Fra 0.42 <MDA (0/2) <MDA-~3.1
(B s/ 5 - #E)
-137
0L AHE 0.42 1.65 (/1) A 1.65 <MDA~2.14
(B 3JiF 5 - )
#-137
LR 0.50 <MDA (0/1) <MDA~1.19
(B 35 - BE)
ny Ej
ErR 0.21 2.56 @R 7 6.17 0.27~45.38
(1 2J2 2e/n) (0.68~6.17)
5
T 4-137
(k) 0.22 <MDA (0/1) <MDA
(B 2% 22 )%)

*(BIA) ¥ 2 #cF > AL Pt o BA < **MDAE 3

—5—

P~ B 52 = Hc o



213 AL E T R B EHEREEELERE

FFLHEF 10177 1p 1 101# 97 30p

T8 =%

R )

TRl o® % R B

A
-

e
pei

N
A

1

BB 4G
15 5t

2
(@) #1359 eh & BLTLD & Jp) & §° B 5 98~ 168k &
AF (21 b fERERERN 0 2R YR
by FExplz B4 HE S HEPES241~2.84
& [x o T3 5 253Md &% (£2-2) hfEE %
LE T N R

=

kB R

() BB 3§ 7 ok S B # £ & (0.164~0.881)E-03.
AR R REFF(£2-3) 4 B
AYTEE Y AFRE P A S Pa(R2-4)

(D) BB KBRS QR 55 RS MDA
B RE B EARTRELZ <MDA~0.38E s /2 0 14
3 LR L #ER0.38E A/2 L hF o SPEA
7 H 41-9072 & 4 0.13E /2 » $-137% & % 0.53E
sl s & ERERE S <MDA~28.33k /4 (%
2-6) -

C) F T BB FE RSP ITEE - 2 HRPIFE
-137% fEE A # I 5 <SMDA~28.1F 5L/ 5. - §cE o
P i ¥R 17 48 <1374 AE 8 & 5 [ 5 <MDA~94.30,
S/ L §eE (£2-7) ¢

) LA Sz K B PEA RS AF iz L i
Prfti(#%2-8) -

(&) H.47 3 e § P fBA 4705 % - R MR A B Mz £
B o Ap LAHE R P & -137P 5 B 5 1650 L/
WS- (£ 2-9) 0

() 2HRBE2ZABHI PRI FEFAFREP A
Pifd - (32-10)-

EW A A

=

e

It

It

It

=

FACRERBL BB RFR0.68~6.170 5/ 3 o ¢
[" 3o h & R RN e B PSR R BEAFR
Eie A g Pifa(#2-5) -

f




d; 1— % “b ‘;‘ )=4 =4 4 = B ]
B 4: % ATt BB gfg,k,d—gyg.];gg,?ﬁ%
& - :
i EEED) M S R a7
7 P i 5 S A G
# =
P 7 PR 1T 7(M1-2)
MEETE P e g |HIRES
E .—]— A\ - N ) \{P = 3 %
5 15 2 BB ILE B R R S| (97 B) R
; *ﬁ‘,@tf: PoiF ¢ #ETH L F), P %(ﬁ;c (TLD)
% R) 6%, A h+ 1.2 (W1-3, 1-4)
B E#&-ﬁﬁ’f 2 v P
# J b FR A (B1-1) BT R
™
;Elj 2 /-?:-/f%t‘f"’ 4 I - e o
o B SRR, 7 B(F11-1) PR L
" PRA $
Aok s g7l A Mo, R, E (2 R) (B11-5) 13052 k&
* ok . B RS
= FiF (R 2 k) (B1-5) l?-#%‘%‘ﬁb °
K 2.5 F s & AT
- R L = H O
B g x| 2 PR ETAEER LY o= f%ﬁ}ij
= 'k P _ Pl
. 1-5),4 “ § % % 1,2(#1-6) N
& s £ E\%jﬁg
.2 & o 2 |z B (BL1-5)4 %4+ %1 (F1-6) FESE *B
& (7") ﬁf#—ki?,@, ﬁ
; - LOLH R &
N E g [P BRI R (RIL-L, 1B)h 0 S E - LHE AN S
1 %+ % 1,2 (®1-6) (73 ) |*#05H %
A LGEGE o TP ’“’Lﬁ""ﬁ“ T
Y G L %, T pE(WL5) A g R FE- S |g
i 4 lLami-6) BEOR| FEST R ()
— (7%) «Fﬁ%%ﬁﬁ’
u| FF 2 |} (R5), & § =+ % 1 (W1-6) ‘*(—i; )"f § 45-137p8
4+ - n — ERATED &
B R 1 |35 (H1-1) - | Rl
4 , (87 ) |= p& e tagy
| AF 1 |40+ % 1F1-6) FE- Q0N
- (8")
i 8" BE 1 |=M®E*¢ (F1-5) G0 _ o | AM-F
P A 4




1.4 5 plzbiznt

TPk nk E g kg CIRBGHE RIRR, 2 RS

\\\?’;r

+ A
Forz BT EREE FR 2R ERE AT LA F RRCET
BCHTRRT MR R TS 2 S B R PRI
BPBZRL B IERRFE PRACELST S AN FHATE S 2
Bk AEAT RS R e R E RSP ST R R T
wap Oz aoipnl (v EmA 00 g v o a2 TRzl

3 P~k BhheBl1-1% B11-6571 o



N

vl

0 100 200 m
[ R

MR PR B PR

® (1)

g F#Ea@s)

= N HE)
@ E AT B oaE(L)
#
=

TR T B sk (d2)
pLAE =)

BIL-1: 2ac A g or3oreh B Bdg b~ 25k~ T~ X v 422 2 4p %
HESP>HETE F



S(TLD) = % (- )

F

E >
' 3

BI1-2: %50 F7 F 7397 oF g R R



i — AW
,_é/ I—:{‘Wﬁﬁ?:{“— PNy / o ﬁ ol

"

VA

&

(1 _~

(4

[
BN
b

R
EERIRL (e R
0 1000 2000 3000

@ TLD (13%)

B 1-3:% av A7 3 #r 3 or o gk kA 35 (TLD) = & B (=)



x 2ok E
’ f;;, 2]
ol
Q
#
0 20 40 60 80 100
HN T - F&

# -
-4
L K ’ﬂ =
z ./-
Ak ==2 /aw
=17 i‘/‘
Ly /7 /
‘/
# K ./
(7 |
R % /)
/
y @ TLD (23)
# P J
/] #
I _— == Iﬂ»"}s iﬁ‘ ) Q'F‘
Aok /)
N 2 !
1T
rx T

BI1-4 4 a0 A7 3 or g7 oh 05 % % £ 3 (TLD) = % B(Z)



7f Vs \—
o =
4 ?;'

LRy
g I O f#r1

AKX
~

Vi

p 77‘:%///

\
.
N A
N

7

W
PRI R

0 1000 2000 3000

Om#-k(9:k) V& (1) & # (1)
B4 2 (1) @ ERK(2:) MK (L)

B1-5: a2 g -3 r e BRBER PR B B(-)



kR (2:)
3R (1)
FR(1:)
A% (Lek)
e F (L)
2 (2:)
Rk (23k)

pbHEEzes I DO

BI1-6: 42 i A7 3 39T A R B R R RS )



ﬁﬁp%%%ﬁéﬁﬁ%ﬁﬁﬁéﬁﬁﬁiﬁ%ﬁﬁ%%ﬂiw

RS E R E O R E A 1SO 170258 R 525 (7 § 2 &
IS8 (T4 > APMBEEHT R TEY 7 BETERAL » IR
MR R TR Ko B A PR AL 6 npd gD
(e )
1.5.1 RHFPHR 2 S/ 5 ¢

RERRFHRPRIFE u"wﬁ BT REFRPRTERAEZ
(EMRAL-EO-002) | chdh Z34 {7 » fE (BBt 2. R AE P8 (N 44 o 3B~
24k AR AR T 0 S e R 2 R LA PR B B R
BB p W AR E B RAELE S RS R
R R N AR B .
152 2451 F2 S ik/& 3

RHHP2 BB FERErAREE o R T ERAATERER D
(EMRAL-EO-001) | thjifg » ik B i (7 S ddc ~ A4k ~ A 45 ~ 3408
R R F - RS R R T o TR ThRE
BRERE T E AR E L RS L F o REERA TR R R
TR EE v E£42A % (EMRAL-QP-019) | ¢ E > H A4 HEA 1T
Fd B F AR R LT AR F A AR RBELR
Fl o % & PEIe LR R 2IVERTA AT o
153 ZRBRiZar 78 p & Hp ¥
FEFER AR F o M RE O R BT RE
Y H ¥ At (EMRAL-QP-018) | #{7 » &k B 7 P
30 % 1-50 101 & % = ZH 7535730 k- o

e
D
\\\?’;r

W
]
4

N



£ 15 KBk F

75 = REEEFSFT A [EN: #E
1 | HP-Geg M af4c § v~ 47 & | f TR PR &
2 | HP-Ged #ghe B il A7 E |2 i &
3 | Gal/pi# i TR P g
4 | Galpi# k% LFa g &
5 | R ERIEE 1 TR P 2
6 | R PR S X
7| RERF TR i &%
8 | aafH e R e
9 | Bék AR TE W R x
10 | % & 2537% HPIC P I &
11 | #5 5 ¥ 4% & el E
12 | s 54 F BT &
13 | “EA% P 3 L &5 &
14 | A > 5 4 3B &




154 BB fHHERITEL T2 2
Boie B B 4Rdg i~ A F ok TR ZURACR S BRI R S TR
Kot (FREFAS) 25 I HBEREEZBH R~ Ak
T ZR BB FEHEEMFEILARBETRTE S AL A
1-6 2 Mifgsr= ¢ > FweniFE L4723 254 Y TRBEEH G RFERA
%z (EMRAL-QP-021) | -
1.5.5 #cdy a2 i B

AR PR e - R E T e > 0T RIS R/ E
Bl 2 MR (NS o MANERMTBIER (HRHR) PR A

035 » AE S RIH 7] » o3 5

e

|
:3

LHBRBHEHE R R '&Pg{%’l RE=EE TSRS S = ?Z AT iR ke 18

0084304 % » & 38 B if 54 & R Bcdp o3 ngﬁ WA A o



2 1-6° B &SP AT

BB & SRR R 0 H o | RSP 45 R PR
o ke HE 9 gt 8
| ?(TLDJ)*F (;;g(;:]/%) Bt &k _
B fdg & A2 ¥ o
BEERE (Bea 2 /%) FRFHE _
WP s JE TR R T2 P 5 31EE

be 5 P Ah

(B se/z3 ar)

CERIER

- Fl4 S P

Cs-137: 1.95E-5

@ s 0.5 -k £ %5z 0.038
@ f i 0.5 -k £ %4z 0.058
0 e RY PP ] 5.92
Bk
ALK 4,-90 B 0.5 ok it B A 47 0.05
45-137 el E F 0.30
(B 5./4) A 1
v Pt 37 {6 1 40 meshér
1 R o 05HFRE R 2.29
(B s/ 50 -322) 4
v Pt gzt 1 40 meshér
ik R o PX05HLE & 2.29
(B s/ 50 -322) 4
| =y = 45-137 BB 1T E 4§
(k) (B /¥ 3 - E) 3T 0-25
o 4 -137 1254t is2E
E (B 514 5, - 58 b § PR 1 042
_ 4 -137 125 %528
B M o
BT (B 514 5, - 58 b § PR 1 042
4% -137 Pl 0T B Frde f
it iR L 0.50
(B s/iFs - #E) A AT
N o
(b agmsaegny| REHREE -
kg s
4 -137
#-13 0.22

(k

SWERIPRYE S

- Bl B P




ORI S gy A4 A

3
Iy
s

2.1 B P Hip 5

fIv g £ M2 (TLD) A R 5 & 45 5 R 4R a5 #r 3ot
i Bk AT (BL-2) H AR R(FHEEF R F)E K 15 (HL1-3
ZRL-4) b2 TRIE (R Aeg g T RIS E)TI A 21 PR

AR PREER NS HEF AT RFRL-L) G HE RS
|3 4220 M% PHEHTATREIREMAHHELHE F 0
EREEFRREFERPN o AFFE 4 AW s E S <0.0258 F

2 E 5 M- A ERELE o
2.2 7 iFHcRE R

FOEACRRE B ERZERGUE0E s R FRF B FF
L A F T2 AT E 3R S RRE BERE ) Y o B1-1T
T BB BBERRANA23 BAEFFRBEFEN o8 R - FEK
Frhe B P EA 1T R R P A 24 R P E P o

4‘;;3,1—]‘4—"’;2‘)&7 @/?J 47 A ufj\#x, g ;r;jg}g_ 2P AR

FhEEPN G RAHZ B 2

T BB P EA T 0 A RIE TR A s A 4R % S £

TR BREE ORI 25 AT F

2-5-

2.3 ZE K
B R 2 HE R T BII-DNEL-6 2 B ER AR S B R

B2 a SRFREANNL26 B35 RHB<MDAE ; B 8 ER

N

%o]?f] % <MDA~0.38F s./= > £ F % 1=:0.380 5u/2 5 BB P AZER B
A et Az = BIEITRPIF e (F4L-008 45 -13TP AR A 17 0 A 47
5% 419075 B 5 0.138 5/ > 4-1374 & 5 0.53E #/2 - # i & $9<MDA

/A
g ©



24 BB Fk (2~ ARL)

AEBRBI RO ARLAFEZ B PRAAS P BEEE T ELL B
1-4> B % 720 £ 2-T- 2 P76 -137P /8% & # B 5 <MDA~28.1
E\ J—;lu//é} ’:]- '.‘éag‘

€ 5 &R R £ -13TP 4R E R # Rl 5 <MDA~74.8F
J_;LL»//‘\ 7:|- * .—é/{:g‘ o

25k #A & (%)

AZREFASZ AL BT R 7 RI1-58 F1-6
BEF A28 FARFER A R

26 e FEHE (FE ~PLHE)
AETPRIZ P FRIUEE A

FoOARLAESHE  HFEREZETONHE

1-582 Bl1-6 4 B P fEA 17 B 7> £2-9 A 1% FEER AR T TR

AR AR LR R 4137 RS R S 1.650 R/ s -
g‘ o

2.7 3 ¥ ## (4 t)

AFEZRZAPERARIE R FERCEFVEL6 5
féla\’}frlgl P £2-100 A2 % AREE R A ““%J:Erj']%‘vf*;fé .
2.8 3o SRRIPHE R~ AR )

AF1018AG T AT HF T H xS PIBRITE- > B
KR 2:E R R P22 BRI

B 160 R A IS R AR
2-11- H-k#EiE R £l ERIE R 5~ 20 © 874 -137% & 35 < MDA

5 & A 5 B 5 18.33~28.330 /=

o &R R R
% 62.4~94.3F 5./ 5. -

9 4 -137% B
it -



#2-1: A ®101# % = F 7 a7 397t TLD & B &

i a4 /%

v s 2 #b:75 &
A PR A ERE e iﬁﬁdf%;ﬁi@ * § £ (A+30)
1| - | 147 126~196 160 15.6 207
2 7 [ 154 133~182 157 11.5 192
3 Z R 119 112~168 133 12.4 170
4 %k 112 98~161 124 13.6 165
5 | A#tte | 161 105~175 140 16.9 191
6 L 4 168 140~231 179 32 275
7 | aay | 112 98~168 137 24.1 209
8 P 126 112~161 139 12.1 175
9 | ziz 140 133~182 153 13.4 193
10 | ¥ ®3rH | 112 91~147 113 12.6 151
11 | @B 154 154~231 178 20.9 241
12 | * 168 112~175 139 22.3 206
13| $+ % 105 98~168 118 14.8 162
14 | 5% 1| 112 105~161 125 13.6 165
15 | £+ % 2| 98 91~133 103 27.6 186
¢ ,fﬂy;-;jp :
wh e e | ool : RS

g o THEA) | F¥Z(0) | ¥ F E(A+30)

1 |°#K%| 105 84~147 109 15.6 156
2 | ¥ frw| 147 98~154 120 14.5 164
3 |¢#n%| 161 91~140 118 12.9 156
4 ¢ #rw| 119 105~154 127 15.8 175
5 | ¥ APk 112 112~224 141 31 234
6% | ¥ #1109 105~196 146 23.7 217
7| Y AR 112 105~336 171 53.4 331

PLR B SR R e A 2 R BB S T E
TEE 43R HEEL ZFRE -
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TR pH101&#7% 1p 3 101E9% 30p i ga 2 /x
L Ea 18 R .13
2= = N A 4 ¥ = N A 4 ¥
1 2.48 2.49 2.55 2.46 2.45 2.46
2 2.47 2.48 2.65 2.48 2.45 2.56
3 2.47 2.53 2.65 2.50 2.45 2.63
4 2.47 2.55 2.66 2.48 2.50 2.61
5 2.50 2.59 2.54 2.53 2.45 2.60
6 2.53 2.56 2.58 2.48 2.48 2.63
7 2.57 2.66 2.63 2.46 2.44 2.58
8 2.53 2.56 2.51 2.46 2.46 2.56
9 2.70 2.54 2.52 2.48 2.52 2.59
10 2.67 2.56 2.50 2.48 2.46 2.50
11 2.55 2.53 2.57 2.49 2.46 2.58
12 2.67 2.58 2.68 2.48 2.43 2.49
13 2.54 2.61 2.53 2.46 2.45 2.53
14 2.51 2.57 2.64 2.53 2.44 2.56
15 2.56 2.63 BT 2.46 2.44 27
16 2.51 2.56 BT 2.46 2.45 B?
17 2.49 2.51 an 2.48 2.43 wig
18 2.50 2.55 2.55 2.46 2.42 2.63
19 2.49 2.69 2.74 2.48 2.43 2.60
20 2.50 2.83 2.53 2.48 2.45 2.60
21 2.49 2.52 2.84 2.48 2.46 2.58
22 2.46 2.54 2.65 2.48 2.44 2.61
23 2.48 2.50 2.68 2.46 2.41 2.61
24 2.54 2.50 2.56 2.44 2.42 2.58
25 2.57 2.52 2.71 2.46 2.43 2.55
26 2.54 2.49 2.63 2.49 2.42 2.55
27 2.54 2.50 2.55 2.44 2.43 2.51
28 2.55 2.50 2.53 2.44 2.48 2.55
29 2.58 2.65 2.55 2.46 2.45 2.48
30 2.54 2.67 2.58 2.47 2.62 2.56
31 2.49 2.56 2.45 2.45
A E 78.52 79.51 70.30 76.64 76.08 69.2

pIiamE 2.53 2.56 2.60 2.47 2.45 2.57

LI A 0.06 0.07 0.08 0.02 0.04 0.05

gL 2.70 2.83 2.84 2.53 2.62 2.63

w4 p 9 20 21 14 30 6

g B 2.46 2.48 2.50 2.44 2.41 2.46

CENE. 22 2 10 24 23 1

7 v p #k 31 31 27 31 31 27




423 AF101E %= FHBE T FRE B ERETR

=

@ ) BEHER (BA/z o)
s i x

#c ¥ -k % -k ¥z 5o ok

1 101.7.3 4.33E-4 4.12E-4 3.49E-4 3.56E-4 ¥ T A 25543
Fox i m -

2| 101.7.10 | 2.52E-4 4.01E-4 3.15E-4 3.19E-/
Fosk iz

3| 101.7.17 | 2.84E-4 2 53E-4 2.73E-4 3.11E-4 %2 3 T F % R?
MDA : 8.31E-5F %/

4 | 101.7.24 | 3.35E-4 2 61E-4 2.37E-4 3.16E-/

5| 101.7.31 | 1.94E-4 1.89E-4 2.27E-4 2.13E-4 B

6 101.8.7 5.15E-4 6.08E-4 4.74E-4 5.87E-/

7 | 101.8.14 | 4.86E-4 5.10E-4 4.06E-4 5.69E-2

8 | 101.8.21 | 2.63E-4 3.00E-4 3.02E-4 2.76E-4

9| 101.8.28 | 1.72E-4 2 97E-4 1.64E-4 2 47E-4

10| 101.9.11 | 4.26E-4 4.80E-4 3.85E-4 4.55E-/

11| 101.9.18 | 6.58E-4 6.58E-4 5.36E-4 6.24E-4

12| 101.9.25 | 8.36E-4 8.39E-4 7.89E-4 8.81E-4
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Pgip 8 0 101 7-9

i 5/ o

§ 5 AITE (BT RIER
Froiic| 3w [ BfR BL | AR & 7R
=) (MDA)
1 |3k | 4/ Cs-137 6552 1.68E-5 <MDA
2 | FEACR] -5 Cs-137 6552 1.22E-5 <MDA
3 |7k PR Cs-137 6682 1.95E-5 <MDA
4 | 7 FHckR 7 # Cs-137 6552 1.53E-5 <MDA
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Pgip 8 0 101 7-9

AR S A E S P
HHRu [P 4| AP TR
(£*=2%)| (MDA
KA | FFPRY | Cs-137 1 0.22 <MDA 7-9
N 1 0.21 6.17 70
N 1 0.03 0.84 g
N 1 0.03 0.68 9
kg2 Cs-137# R HE - L /T3 2 /F o
Rz BB ERER R R TS o
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¥ p i 101&E 702 2p B> P /A

- B L PR ®Op o *42.-90 *44-137

1 i < MDA 5.9E-2 < MDA

2 3% 1 < MDA *3.8E-1 < MDA 0.13 0.53

3 Hrw 2 < MDA < MDA < 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 L E < MDA 1.5E-1 < MDA

9 Ec < MDA < MDA < MDA

10 ;AR < MDA < MDA < MDA

11 PR E < MDA < MDA < MDA

B 7 p)E B (MDA) 3.6E-2 5.7E-2 5.88 0.05 0.3
A= 2 0.1 10 0.1 0.4
BRI 1 1100 2

X CRE B ERREANAG AR L2 Z pF o B4 f4L-90 2 45137 A A 1T




()% 26: B KHE s n R &L 4

P~ip i 101& 8" 3p Hi s/
5 P 8L N e BP i i % T
1 o < MDA 1.31E-1 < MDA
2 H+w 1 < MDA < MDA < MDA
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 * % < MDA 1.31E-1 < MDA
9 iF & < MDA < MDA < MDA
10 AR < MDA < MDA < MDA
11 FMERE < MDA < MDA < MDA
B 17 P75 & (MDA) 3.8E-2 5.8E-2 5.92

LB AR 0.1 10
HhAR 1 1100
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4 p#H 101E 97 37 S e
B . y : . - , .
5 Pefi e Bh KNG B 0 % T
1 o < MDA < MDA < MDA
2 H+w 1 < MDA < MDA < MDA
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 * % < MDA 1.1E-1 < MDA
9 iF & < MDA < MDA < MDA
10 AR < MDA < MDA < MDA
11 ok < MDA < MDA < MDA
B 17 P75 & (MDA) 3.3E-2 5.8E-2 5.89

g AR 0.1 10
HEAR 1 1100
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B A 12 4

FEHRu BB BfRp g | BERER ’%ﬁi PR (E A o)
(#5.) 4137
1 M 101.7.11 0.135 <MDA
) 2 | mAyAsEERt | 101.7.11 0.144 <MDA
- 3 w1 101.7.11 0.157 28.1
4 HF w2 101.7.11 0.139 26.2
1 < REYPE 101.7.11 0.181 <MDA
2 S RIET R 101.7.11 0.184 <MDA
i

3 w1 101.7.11 0.112 74.8
4 HF w2 101.7.11 0.084 745

B 17 B = & (MDA) 2.29

HAEAR 740
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L & 44 - 75
HHw | BEEELL | RERER ,Jﬁf #-137% A
(%) (B 2/ 2 - fiEF)
= iz 101.7.24 1 <MDA
=
h+w 1l 101.7.24 1 <MDA
B X ¥ Bl H R (MDA) 0.25
AR 0.3
BHoh AR 74
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. . . AR 4% -137 485
Fku BPeii b B L pE R N
et ol b B L () (B 3/+F 5 . )
S 101.8.13 1 <MDA
P
h+ %1 101.8.13 1 <MDA
in L AR TP 101.8.13 1 1.65
B ¥ Bl % & (MDA) 0.42
&g A B 0.5
#LAR 74
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.. i} . AR 4% -137 46 75
HAEw Bt B P N
el ek e (#2) (B 2/ 5 . )
Atk h+w 1 101.8.16 0.547 <MDA
B M7 gl & (MDA) 0.5
g A B 0.5
AL AR 74




2211 PR AT 5T R R CRBBEAES
g # y: N
Pefid B | Pt P H)
ENCRC I N i 44-137 44 -137
#+% 1 | 101.8.10 <MDA | <MDA 28.33 | <MDA 94.3
$+% 2 | 101.8.10 <MDA | <MDA 18.33 | <MDA 62.4
B ¥ RS KR (MDA) 0.039 0.063 6.07 0.35 2.29
A 2 % 0.1 10 0.4 3
HNAHAE * 1 1100 2 740

Al FEREPRELIE R/E S ERKKRELR
"B E R RS T2

210k &

;u/i‘,:;u ':QL/ZE °
;F‘:%‘%*@J #£ R T o
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i g TR ES 288, O TR ©
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B SR (TLD) % # 4y fi s P i B F R 5

(L)% b 4 >
a#w k2 3H(TLD)
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5153:% 09900102554 &) :

e
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FFZEF QP EA B P HERREEPREL DTS
b R T R OPRER T AR 2 OF R e E R R
PR ERBFFRARE L TID ZRlsaf AT FREF
Fl(5&TaE 4z BREL)SC2FRHE (4o 2-145757 ) o
95 TLD # * CaR(Dy) - LiIF(Mg,Ti) & 5 3] & & 3+ >
s E TRl 1 FfE o # TR A R R TG
F % % , ™ Harshaw 880G 3 & it 733 - 3-8 7 72 T & (lo)
H7 %> B 17 B E(MDA) 5 0.0258c8 /% o T #7 #F A
AMAREFRGARE ) FES0d Frelh+ a2 | § 655
plP o (AL RMC) #7172 it TLD v f 5% 0 v s %
B[ 7 £ % U =RMC 2+ @+(10% RMC
+3BpEEL) ] o
AE g B kR B (TLD) 3= & 2 B 4235 80 88 o) 45 54 5

P e

ue
gl

21l=23 &
o B

> £ 5 <MDA (0.025% & # /%)

b.s 2w AE

= E & F =2190xSxKxH

A

b pERF L & F B 2190 PF o

Stdp it 2 B O AT BOAEFE (28) &2
0.36( & B fEFHcia s b & * FH0.8% 11 & jE ¥l 0.2 4
e bg b b T8 0.2)

K: H g #2cstit 5 B (Bgin) » 42 34 6 % &+ 80 kg/nf

(~5cmiE > % & % 1.6 g/len)



H: ¥'Cs 748 | ¥ 4 i 5 2.0810° mSv.n¥/Ba.he (44 %
® EPA F.G.R. 13 2002)
AEIHEFE A - RARERE REARE LG PE (£
2-7) » R AT R AU LR R WA WA 5
rcd B oo
(2 p ZHE TR D2
as »ig [T E 2 Ae T
EZHE (MSV) =% s R (Bg/m) xes % (mh)
ik pER (h) xeor 163 4 7l
(mSv/BQq)
;i
i g (h) : & % B 2190 BF o
s g (mih) g TR D 2R | ¢ A m SR
BEFURE S 202 ICRPY 71842 40T

Eod | 1R | 12K/ | 22TA | 712K | 1217 | >174

el r2 _:’;\

. 0.119 | 0.215| 0.363 0.638 0.838 0.925
(m?/h)

8 4 1 H(DCF » mSV/Ba): %4 M o5ditif b % 2 R 0F |

+ - 5 o
= Z 1

AEZFHORS FIEAREAGPHA (£ 24) TR rig
EERZRPN g ooeHE <0001 F A/F o
b » &L
AEREMSV)=R B FRP AL BT THE > ExB £ #4#% 7k
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(%% TG ap EX 2%E i 222 > RA AE @7
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EX <1k | 12K | 27K | 7124 | 124174 | >17 &
FE4H50kE (H/F)| 128 128 128 128 128 183
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W fiéﬁ,—ﬁf% B EE IR L RETIHeB 1o
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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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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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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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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
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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
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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
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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
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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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& 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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& 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
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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)
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Taiwan Accreditation Foundation

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)

1
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Taiwan Accreditation Foundation

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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Taiwan Accreditation Foundation
WEREAN: FHE XARM, I EE

1004 42 90 5 47

A TR AL

(XA 4 3%

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

wEREAN: REE AR, TEL

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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Taiwan Accreditation Foundation

& & 43k 0 L0604-120528

1004 42-90 5 47
BT R AE A

(XA 4 9%

EMRAL-EO-005, EMRAL-EO-013)
(10 to 2000) Bq/kg Dry
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el
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(B s/z>2r)
RN 0.5 -k & 5%
WP s 0.5 k& %5z
B K o R s el
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(B 2/2)
P ARG W g7 15 12 40 meshér i 0 B
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T~ PR AT R AT H AT U TR B R AR S B A 4T 2 G g 6
- g £ F B oA A &
(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
e 001 !
WP LR FACk s Ak AR R B R -




() e ~ PR THT O R A 45 2 T B

e BEOER 2 P 3 RIE R
(B s/ 5 - #E) (B s/#) (B sliFse -52E)
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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