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SUMMARY

In order to assure the conformity with the requirement of radiological effluent
technical specifications, Taipower had established and administered an integrated
environmental monitoring program for Chin-Shan nuclear power plant.

The amounts of analysis in the 3rd quarter of 2012 (see table 1) were 16,084
samples. The long term environmental radiological monitoring programs were based
on the plant site characteristics. The monitoring scope for the Chin-Shan nuclear
power plant includes Taipei and Keelung area. The cardinal data pertaining to
meteorology, hydrology, demography, agricultural products, lifestyle and the land-use
were taken into account to prepare the monitoring program. The monitoring items of
this program include direct radiation, airborne, waterborne (sea water, rain,
groundwater, drinking water, pool water), food-stuff (farm food products- vegetations,
tea, yam, taro, poultry, marine food-fish, alga), sediment (soil, sand of shoreline,
bottom sediment of discharge point) and the local product. The 3rd quarter
environmental monitoring report (see table 2) is submitted to ROC AEC. Besides,
The Radiation Monitoring Center of ROC AEC conducted an independent and
collateral monitoring program around all nuclear power plants to ensure the plant
radiation safety.

Results

Under the strict management and better treatment system, the calculated
(annual/quarter) doses from the liquid and gaseous effluent are all far below
(5.00E-01mSv/y/site) the designed objectives in recent years.

The results of environmental radiological monitoring reveal that the maximum
annual radiation dose of member of public around the Chin-Shan nuclear power plant
1s less than 1.00E-03mSv, which is all far below regulation limits.

Although few of radioactive materials released to the air, ocean environment
surrounding the Chin-Shan nuclear power plants were detected, the contributed
amount relative to background were still too trivial to impact environment. The
radiological effluent release in the 3rd quarter of 2012 is negligible.

Table 1 Amounts of analysis in the 3rd quarter of 2012

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 45
HPIC 15,456
Airborne 432
Fallout dust 6
Waterborne 84
Organisms 27
Marine(fish) 5
Indicator 3
Sediment 26
Total Amount 16,084
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Table 2

Chin-Shan Enviroment Radiological Surveillance
Program Summary in the 3rd quarter of 2012
Monitoring Period : Jul 1, 2012 ~ Sep 30, 2012

Medium &
Pathway
sampled

Environmental
monitoring Items

Environmental monitoring results

Strategy

Direct Radiation

1.TLD

1.With thermoluminescence dosimeter (TLD), the
gamma dose rates around NPP-I were between
4.06E-01~7.41E-01mSvly.

2.HPIC 2.With gamma radiation monitoring network, the
gamma dose rates around NPP-I were between
4.23E-02~9.95E-02 uSv/h.

1.GB 1.Gross beta activity was between <MDA ~
1.08E+00mBg/m’, and less than 90mBg/m’ .

Airborne 2.y Spec. 2.With gamma spectrometry system, no artificial _

radionuclide was found.

3.1-131 3.Activities for 1-131 were below the minimum
detectable amount (MDA).

1.y Spec. 1.With gamma spectrometry system, no artificial

Fallout dust

2.total activity

radionuclide was found.
2.The total activity were between 2.27E-01 ~
4.85E-01 Bg/m® - d -

1.H-3 1.Activities for trittum were below the minimum
Sea water dgtectable amount (MDA). - _
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1. Activities for tritium were between <MDA~
1.05E+01 Bg/L,and far lower than investigation
Drinking water level(1100 Bg/L). —
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Pond water detectable amount (MDA). . B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
River water d§tectab1e amount (MDA). - B
2.y Spec. 2.With gamma spectrometry, no artificial
radionuclide was found.
1.H-3 1. Activities for tritium were between <MDA ~
4.96E+00 Bg/L,and far lower than investigation
Ground water level(1100 Bg/L). —
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for tritium were below the minimum
Timely rain d(?tectable amount (MDA). o B
2.y Spec. 2.With gamma spectrometry system, no artificial

radionuclide was found.
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Medium &
Pathway
sampled

Environmental
monitoring Items

Environmental monitoring results

Strategy

Quantitative rain

1.H-3

1. Activities for tritium were below the minimum
detectable amount (MDA).

2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
With gamma spectrometry system, no artificial
Grass ¥ Spec. radionuclide was found. -
Activities for Cs-137 were between <MDA ~
Grain(rice) v Spec. 2.04E-01 Bg/kg - wet, and far lower than —
investigation level(74 Bg/kg - wet).
1.1-131 1. Activities for I-131 were below the minimum

Vegetable detectable amount (MDA).

(farm products ) | 2.y Spec. 2.Activities for Cs-137 were between <MDA ~ —
4.15E-01 Bg/kg - wet, and far lower than
investigation level(74 Bg/kg - wet).

1.Sr-89/90 1.Activities for Sr-89/90 were below the minimum
Sweat detectable amount (MDA).
2.y Spec. 2. Activities for Cs-137 were between <MDA ~ —
potato(Yam) 3.24E-01 Bg/kg - wet, and far lower than
investigation level(74 Bg/kg - wet).
With gamma spectromet system, no artificial

Taro ¥ Spec. radioniclide waI; found. v -

Poultry S With gamma spectrometry system, no artificial

(farm products ) | ! >P¢ radionuclide was found. N

Activities for Cs-137 were between <MDA ~

Marine(fish) v Spec. 1.90E-01 Bg/kg - wet, and far lower than —

investigation level(74 Bg/kg - wet).

Taiwan acacia v Spec. Wit‘h gamma spectrometry system, no artificial B

radionuclide was found.
1.y Spec. 1. Activities for Cs-137 were between <MDA ~
2.27E+01 Bg/kg - dry, and far lower than

Soil investigation level(740 Bg/kg - dry). —

2. a Spec. 2. Activities for Pu-238 was 5.40E-03 Bqg/kg - dry ;
and Pu-239+Pu-240 was 3.07E-01 Bg/kg - dry.
Shore sand v Spec. With gamma spectrometry system, no artificial B

radionuclide was found.

Prac - R 101 # % 3 F TR 1554 RI4R 2
R € €153 % 1010018848 5L~ +: &




LI 1
Loy R . 1

2 BB T R . 1

S T B E . 1
o R LRI BRI 2
O - I < 2

O e 2
L. 3 B R P 5

L 4 Bl 8

L~ R B BT, o 8
A ) 8

1 5 /R TR IER . 9
SRR R ‘Juﬂq .................................... 9
2‘/9%’?1??1%%?%/%%%?. ............................... 9

3 RBARKILIEP 5’5??)2. ............................ 16

A BATTE R 2 H B 5 17
5 v BT BB 19

F R BRI AT, 20
R o = - 20
2. R F R T R 20
P/ B & = P 20
R = e A 20
2. D R 21
2 TR 21
2T AR R T2 ) 21
2. 8 e 22
2. 0 A AR B 2 m . e 23
2. IOT'F?E"E&?%. ........................................ 32
2 INBEB (AT AW ERBRATF 2. .. 35

B R TR R, 36
3.1 Ei?‘]é‘%%ﬁp‘f"k’q@ k< N 36

I~ E R R SE eI E AT, 36

2 EREEFREAREFIRER. .o 39

3. R E TE . 39
FrF o %%Ql}?ﬂ ............................................ 40

P - B 101 & % 3 TRBEIFHE PR L
F?u € €45F % 1010018848 L= +2 i



4 p

201 BBEHERBRRERL . 2
101# 35 - RBBGHEPRTE. ..o T
\ﬁﬁﬁzwﬁ;ﬁﬁﬂfﬁﬁﬁ FERRGEL, 12

A
ISN L DO

%4 >REA £ 4 (TAF) L P 4 35Tk RSP R

DA T 13
% ﬂ@&ﬁgﬁﬁﬁwdwi#&ﬁﬁﬁﬁ%ﬁﬁﬁwﬁﬁﬁé%mM
%06 BAGHERTEREAREFEIRGA- FA. 15

101# $3Z BB RHERTERE AT FERGE- T4, ... 16
B AT R AL L 18
% 9 ﬁ:%?‘i/f@ﬂ’—_}%' 2 19
210 Prac - RMEFERRET 253 25
211 BB AT LI ER AR, 26
F12 bR fE B - B4 2 G R E g Pk, L. 27
213 gty oM BRI F T . 29

S
co =3 o Ol

F14 estPaldlr 2o 2 T R LB PHEHY Rl L 30
215 A B A LA EE BB RIS 31
216 B R AR F B E VB, 31
217 101& F3F e - RMEPEFRITER R A, oo 33
218 101# %3F Frat - REBPIERFEE I A, ... o 35

\

219 - REFBBERETRPESFER TR, 38
220 F I E R R R AR RIS 39
2] AT RIZ B A RN E R A 39

-ii-
Piio - B 101 # % 3 T HRBEGHE PIIREL
F?u € €45F % 1010018848 L= +2 i



G-

el Fra - RIRBE ST ORIBHR RERRA . 41

a2 101 E e - ROIBRBIEHEREP 28R, ... . 46

S R AR B R e 47

WA Fran - RUERIEE A . 50
Bl Pric— B 2R EFERIELGFROGOLPN) (oL 51
RI2 Piac— B 2R B ERIELGROGO2L ) (oo 52
B3 Fiae— BB BIAFHPEIZERIELSFR ... 53
Bld  Fidi— B Mo A B 54

FI5 bt - Rt S kBB GEGOL R, 55
BI6 174t - Bt S kR, GRGZ ), 56

BT +ime- MEBAZPFPHRPHRELGROGSZIN ). oo 57
B8 +ide— MEMIPFHREBBRELFROGZ ), L. 58
B9 +ise— BIEPRELGRIOGOIN ). oo 59
B0 +iac— Bt PR A GRS ), oo 60
B $%i0 - Ragm Pt A GRS 2 M) o 61
B2 ¥iie - BBtk o GRS 2 2h ), oo 62
B3 +iai - BB w A2 & L orBfisb A G RS2 2 %), 63
Bl1d fiae - RBRBEEFELFEFERIS S ..o 64

RIS Fric— Bt TRheZF MR B BRERAERES ..., 65
BIL6 %80 — B FEA-Q0E R FEAIT SR, . 66
BILT $2ac— Redike AARise BT RIES. ... o L. 67
B8 tiac— Bl01# 535 R~ BA2EHE, ..., 68

WD W IR T E 2 BT L 69
D 5 e/ AP 86
T BB T RIER R 89

i
i) I’alOliav3$I%f“¢a,%W§F’;
Hi g €153 % 1010018848 5.~ 1



|~ ¥
AP RETAH AR T - BORB ST PITE
(1) "rfdpdg sty 2 o
(2) TH3F F BE»E 412 % 7w
(3) T bt Pl #3252 %5 17 P
(4) "iﬁ,k,]w (T3 Lr?;wr}ii;‘i— o TR B g BT ORI ITE ER]
(5) ' i&rkﬂL RIS o
F oA - BB P TRBAE R RBIR ST E R K AL NUIRR fEFr A
—&*ﬁﬁﬂﬁ%ﬁi%%E%W§i&ﬁﬁ%ﬁﬁi%“i%%’ﬁ
Febiil - B B RIR SR 2 o AT B RL R A2 P EHN TR
BRBEERTFoh LGRS T - PR F TREET S RRERL
EOREE L 21004 0 & E R 2 RBFMT REREL Db ik
%ﬁ@ﬁﬁiﬂﬁ%i%ﬁi%ﬂﬁ%wﬁ$%~ﬁﬁ4?mwﬁ&
BBHERZIAERIAL LI ¢F LR AGERN § 6 F
100000004385 30) 15 » £ xid R 7 A E4p 0 T plITE o
O~ DRI FHRE 101272 1p 2101£97 307 2t
APHLGRFERLEFTAELBEL TLHTS 275 - PR T TR
101 7k 5 45 ¥ & J:L%J”’H HORERD BRI L FRE R L%
Bt o478 3 RiFHE R LRI RZRERHE TR RirE S 2 0
%mﬁ,jﬁﬁaéﬁiﬁggﬁ@%%mmmwﬁ&%a;F&aﬁ
SEREFELERDS RBAEL
3~ RFEFPHER

SRR e

FI1T £ 109 F
Prit - RU101 & % 3 F AT RldR 2
@ugg@4%mmmwm% i



¥ &
s B
%
(
(2

=
P

[U—

i

24
#
F

ﬁﬁ—m@

%A

- F >~ ERIN F b

YR B i % 2o Tk g v

&P fEen

FORMVBETG - RATED P HY QRS2 A g 2 i
,;égﬁﬁwﬁwwﬁﬁﬂiﬁﬁk%Aﬁwi’%ﬁﬁiﬁ

-~

IVEE SNl I

JIFEEE AT R 2 BT 2 AT RS

(3) 7= f 2 -
(4) B % i —

(5) #% &1%ac -

1.2 RIH2) et

FEAFEHAET RS, Fildrdk 197 » EERE

)ﬁgﬁﬂﬁﬁ—&%ﬁﬁﬁﬂﬁ%ﬁ%?*%ﬁ%ﬁ°

f;\;}-;k»;;m»;&,j‘]v} ’F‘?fﬁ'li‘]'& ]%]I% _g@ .
Bz % 24 2 st b e g )
ROHITE RE2 TR B R S T3 o

~ L
E LR o

ERGH  ZH K

R SRR S BIR St A R TR S B A 4710 Bicdy 0 R MUY TR B
Procs i o T L R AT LA B AN -
2] BRBGHTRSFHELEL
Top s ow | E R OE P |E iRl % e # £ 2 }‘;?‘f
LagFemE (1L 2 (FHRE)AHHERE R 5
4.06E-01~741E-01% & & /& > & shiot
PR, L | RS EERIGRR ARG ERR - -
2. BBEHIE |2, L A E 5 R ® R 5 423E-02 ~
9.9SE-02fcd # /-] P > i M3 A AL #
1.0fca 2 /) g
1.5 B w . &b (G HBE)RPIERE 8 A e85 2§
# § [ 5 <MDA~1.08E+00% [ 7. /= = =
e MR L AB0EL L2 R )
R R 2. %c B oA ¥ 2.5 B A A AT S % B RE X AR PR ( 4
“1377% B MRl R B ho T RIE ) o
3. & & 47 J. AL YT MNP RER] T RE

Piio - B 101 # % 3 TRBEFHE PIIFEL

T € ¢ 153 % 1010018848 5%

]




* g
Zopl g | E R OE P |E 3l & * ¥ £ ;]_ }%
1. %c B 5 3% 1.75&4\3%%‘:‘3/\’}’? % > WpE %’L*Tfé
- & ($5-13778 B MRl R Ba ) 7Rl ) o B
v 2. RER 2. A AT R % RE R R A 227E-01 ~
485-01E % /T3 28 « % o
1. & » 4% 1.7 A5 yﬂa»*%ﬁlfiﬂxl BIE e
4 K2 4 B i |2 B RES HERER APE(E | —
~1377& B 32 P ik Bk J BIE ) e
1"‘!;""\*% 1 17/"\’}"? J'a"%&$\—"2£5«\.h/?]l""4 ’/F')iﬁ"
<MDA~1.05E+01 E & /22 5 15 M3t
A K & HELI00E &/ o2 o _
2.4t B 2.0 B AT S BERE R R A
—1375E B Mg nx‘ﬂxl BIE) e
1.7~ ¥ 1. A58 % » B Bl R Bh | 7 R o
e K| 2.4 B oA 3 AR = A Sl ijﬁ_/?]lg% Ry Fa (4% -
—137E B MR R B A FORE ) o
1. # Av\’ffr ’ .7 24758 % > MO RIRBE ) 7 RIE o
P k|2 B |2 e B AR ERIE I RPE (8] —
~13778 & MR R B b T RIE ) -
1. & A~ 47 Laairles EHEFREL > FRG
496E+00 E 5. /&> 5 i M A A8
w»ooTok 1100E 3 /2= o —
2.4 B 2.5 B stk B ERE X R A(H
—13TE B MR R Bh | VR ) o
1.7 ~ 47 .G A48 % » 3O PR BE ] 7 RE o
TPE A R | 2B |2 4B s R o ERE R AP A(E | —
—137E B AR R B TR R )
1. % &7 1.7 2478 % > HBEONRIR B VRE ©
TR AR | LA B |2 B s R B ERE R APA(E | —
—137E B KB R B TR ) o
- ; B AEA TR R OERE R AP (8
> | Ae B g S -
5 P | fe 8 a o 137 R MR R Bl TR R ) -
. | 4o B o e B AT S o WA TR # _
¥ | TS A 137 5B L2.04B-018 5 /2 5 - fEE o
$3F 0 £ 109 F

Piio - B 101 # % 3 TRBEFHE PIIFEL

T € ¢ 153 % 1010018848 5%

]




#]

&

TRl e | E R E P E iR & % # % o %
1. #-131 | FER A% ORI R B VRE o
e oo | 2 A B A HH 2.%c B o o WA 5 b E B
o - ~137 > E B L4.15E-01F & /27 - @& >
B ERE(TAE 5 DT - EE) o
1. 4us 47 1. 195 48-80/90 4 45 55 % » oA PR B i 7
(EIJ—E“ o
2 E AR AR AR T I R ”ﬁ%f’ —
_137"Ir'}iﬁ'324E01EFu/4 %;'é_’
BRI A RE(TAE L T ) o
N\ y ;J— A
S B RES TR OTRE I RPE (8

—13775 B MR R B TORE ) o

e B A TS HERIE X AP (4

d & | 4e B 5 . —
b 7 B A ~1377E B A Rk B TR R ) o
AR B AT EE AL T (HRB
i . =) A R E 4 - 137‘ 4w % 1.12E-01 %

(A4 )

b B oG cE

LO9E-01 £ 5. /2
(748 3. /27

CHEE O RMINA A AR
.%«’-.‘Ei)

1 b 8 LR AT e R o BHERER AR o
(HEEHpte) | 7 f ($H-13TE R MR R BE T RIE )
| 4Bz |1 24 Ba#rires YRR LBE v
(¥R 2b) % 6:bp] 19 45 - 137 ’ ipfijp%%l:%
3 5 <MDA~227E+01E 5. /=7 - 30& o

Qi -t 9)

2. F¢ 15 iy ¥

2. B AT R N E ’&Z =R 18 &F
—238/;"}2,’»540]503? F..,/é T #z,'é‘ :f[?l;
-239+4%-2407% & 5 3.07E-01 k. 5. /=
§icE o

A F)
(e te)

b B oG cE

e B AT R R E
—13TH R MR R B A

:k;,l-,F—ﬁ ({[3
RIE ) -

LRS54 7 s B - I3TRIE A 2 R § SRR &

BERF) rﬁiﬁﬁé AT ) e
2.ERPIEZ P FETR 2B HEL LT oo

I NE

Piio - B 101 # % 3 TRBEFHE PIIFEL

T € ¢ 153 % 1010018848 5%

]




1.3 &Pt 3wt
RBLERIED ¢ HERB DRI T FE TR R RAKAS
2T E o PR EREED C HEERERAFELERP T (£
WREZTREEE BB AER 2R R RRPES L)

1~ &5

B 3245 5t

f;r%ﬁ BH B TR RSP S 2R Rk BB
SHEBE A TET R ENFAT RN AT RES FHR2G

5884 18 ’élm&aaﬂ%%ﬂa?&a?ﬂlﬁﬁ“

FPELHREEFR] D A U R RS RHK2B B RAFYITIR S B
R

SR E IR L S R 2 RG0S L %S%]p\
KE T &TAE i FHYIEZ 4D iv B ARERAT (4F) B A 2

%?%%ﬂ*&ﬁﬁ

%R Aok %A

BPT9ETE 42 > ﬂ‘\jf@f‘?nbg £ R Adra /‘;\xffrig’75~
,EJS&-I:’&-

POSELY 42> % Rac € € 45 5 094004063055 3 % & 2 % & % BTk
Big s T RIBiE V2 E 0 T Tplskd ok en2lhr 5 165k -
Wt & ¢ b RS 2 TR N 16 MR F Bk
e,g( LB KB A Y P'—"—)}L LA DE I B EIE'J:?%"}&E fs
(D2 4B @ F(F30) 0 5 ARG 5 F A2 B2
CGEHR) o

Kk

AR PR BT RN S o R A d B 0 L3100
/frg%’kﬁkﬁ;é (7 LeetmRel) * 04774 K9P s o B 2 & 2
W R R R T RUEE RS RO P T B 2 PSR -
59} FEFAECATEASAGZAATH  KE A R(4R)
Bk (25b )~ Aok (8b) i3 Rk (B3R & P ok (25k) B Bt sk £ 21 e
EEREFE RAY RRZEHE 21012 FPE R EREL
R K AR IR B g 5 & R 2k o

EXSER L
FAFE AR AT AP AHZAE +’&E4ﬁuﬁ>ﬁ=
(2:) ~ FEHF (62k) ~ A (32k) » -ﬁ%(&%) Fx) -~ Fgd

%J%ﬁﬂ%@ifﬁﬁ%ﬁ&ﬁﬁfﬂf’Hﬁw?ﬁﬁi*m
a;]'ﬁé;étl ’%I,E,-l’]"*;l-p’%ﬁ’ |L o

Prie - R 101 & % 3 F B8+ E RIR 2
/;;m ¢ €455 % 1010018848 5~ 2 #%



5‘/45&3—&:’1#;"
FEFEF R AT CAFAGZAATH RE S FQ)E A
o (DrE) S Poffb £ Ty 3R TROFIT R TG fodtd st
ZERI -

6~ itk
BT9ETY A= > e € 2 & R atia — BUOFITH K #p’fﬂﬁl«f’””ﬁw
RE(HEd )] > 91 & A= ¥ 3 403 R (G338 ) Bogiab & 1R o

T~ 43

BPOSELY A= & Rae € € 5 F 09400406305 o0 % % 2 +% 5 & BTk
?i&yk’j. B ﬁxi 'L)‘Lg . 3'5%’ /?J“LLV} b j\mIS“r_L/)é‘ 142k -
c AR PR REDEEZ AR R E D o R A T
oo Fedd o R35RE 2B AT -
°E%ﬁ£ﬁ$rﬁ* R * B BT RSP 2 B R
GRS ARG ATH I EA 2 (T 8 N RO A T
8~ F-F)
el kT s AR R AR PR TR A T2 o
9~ d RARH
AR T RITRE A RAFS R AR AT B A PTL o
10~ # s ($pRzE)
c ABfRETIA - BURITR RERBGHEF RN FEFAT X T RE
BFEF TR oOREIFFRREERE IR - SR
bl AR AT e E AR IR RSO B BIET 50 2
ZEE o

Prie - R 101 & % 3 F B8+ E RIR 2
/;;m ¢ €455 % 1010018848 5~ 2 #%



%2

101 & % 3% 2 4

- RIEBGME R R

EoRE R 101/7/1~101/9/30

s . Hl J | o ip) %;ﬁ/
BB g =/ ¥ 5ok !
g | gmwe (5H| pesmer | BN BN R
oo g gy | LEVE RAIE DS 45 7/1~9/30 el i i3
BB 05 merary 7 7/1~9/30 Gal | eaen | GEE
1.“,& B fe 16 7/1"\’9/30 " o 453
T F Mo | 240 B o g 16 7/1~9/30 Gior) | (aery | (47
3.A L7 16 7/1~9/30 (%497)
S S SR 1 7/1~9/30 N TN B
" 24 B R HRER 1 7/1~9/30 ($42F) | (546F) (F49F)
4 K L.a & 47 9 73~11 ~ 83~15 ~9/10~12 a! 42 (:_):T‘Jff;fﬂs_)
/ 2.4 8 50k 9 73~11~83~15-~910~12 | (*42F) (¥467) ($49F)
2 Sl 1 ’:LT A *‘fr 8 7/4’\“5 451 AyeY) ’j‘fﬁ')"‘;’_
N Moses w % 8 7/4~5 (FT) | (56T S5
) Ll 1 ’:{l 2 _%ﬁ' 5 7/4"\“5 il 452 jﬁﬁ‘é
2 Kol g i 5 7/4~5 Ga3p) | Gash) | (FEE)
: g | Low AT 2 8/1 eyl M4 83
i Ko 5 a2 2 8/1 GBT) | (%D | (Gaop)
' b | L A1t 2 8/1~3 el a2 irael
TR g 2 8/1~3 aan | awn | GED
% | L A 2 /3 il 2 i s
CEACK e 2 713 ~ 8/3 ~ 912 Gan) | Gden) | GaE)
> Lo A 17 2 7/3 ~8/1~9/2 el ) Nirasl
E 5 i [ .
CER R g ;& 2 7/3 ~8/1~9/2 GaT) | o) | FHH)
¥ s ave e fi#3
% | Ao B oA gk 4 9/5~6 (Qg%) (:)':Tfsr%i) gig%g
. e e e
f | A B e F# 2 7/4 ~ 8/16 (Qfﬁ) (Qfg.;) (1)
o az— 1. ol _1 31 (Y 8] YY) :ﬁﬁ_}_
" * 2. iv. B we 6 Al ($T44E) (2’;46'?7) Eiigg;
o | LALA 37 1 gl 42 Nl
1 F s 3 8/8~16 ~ 9/13 ) | oden) | )
- _ o ox e e 3
A B ! 8/22 g | olsn | G40
- oy s St e
[ AN T 3 8/8~16 s | den | onn
A se oy - il ) HE3
(s 30) S B gy 3 5 7/4~11 345y | (546T) gg%;
oL A e sy 1 42 3
AR T 14 95~ 12 el | wm | E2
G ) | 2.7 B as# 1 9/6 GasT) | (der) | (FasE)
)%’ ) fo oy e 2 &3
57F% > = 109 |
Poiv— B 101 & % 3 F B IG5 T RIS

J%' i g €455 % 1010018848 5=

]




1.4 5P| = ht
1~ ERI=EH R

ﬁs RBEBRGHE R R 2R ARl AR FEag

E kR AR E P EE BB R YR A (A r_«;p‘grg?r., N ﬁ

'ﬁﬁ#) MAEM (T h v ) R 2 ERIEAHRE BFREE

Felp bt~ 25 R kR (AR Aok TR Eok s Bk E ) 2

P (FE 2 - FECEF SR ORFCEEZAHIRG

Ag)~ T HE AR ip’f%i#%(#ﬁ LRTE R E)EIE P i S E R

IR Poa - REBFHP I IS R 2R AL 5T 2R

#gp&r"-' :

(1) +%a0 - BOTSTE A F 2 BRI T frae - Bz B F d 2
E OB BLE R SR R T < o ﬁ/%}*%"‘/w\ Plgd aTk-KE
TR = M DE

(2) P2ic - RURBLARIT S B P BRF 1o HE VL0 F 2 FRES

(3) ¥&F ikttt kLR i - m~&@ A T .
AEROCETRRRT R FE BELPEE RPN - R2ER
AAZd s Ak ABEE L o

(4) Avihlm: ZALZFTEEN - RATey 3 FFPR B
T AU Hch 11,2484 o x,qtgr\gd,?p A v H s 21,2134 o (101#
0F FREBMAFFREFHFACEKLI12TIIA » ELFE AT
Ho i 22,441 1)

(D) FARAP i - RUMITL R FARAL G PRE@E M) FF &
F(E6 )% -

O~ & LIk A B o [ Aot iA(B 1~ B13) 477 ]
(D - BB FBFSE R EE A T Ao 804(R 1~ B]3) 7

’T o
() Frit - R % F ok ® 5% Bgk Podh sk % & 3o 'iH44( Bl 4) #r
7‘]“ o

(3) 172 ae f‘iéf»ﬁ KBk % A 5 3o 454 BIS ~ Bl6) 7%

(A)F7 5 — B & 354 Fr g ab o 15 B34 454 BT ~ BI8) #1777 ©

(5) ¥rie - ﬁ&i WA PP A G Bl (B9~ Bl12) 47 %

(6) f7ic — Bt Rk B % &b L RATB 4R 2b A 1 BBl 24 i 4504 (]
13)#775 o

Prit - R 101 & 5 3 FRAGHE Rl 2
i ¢ &1453 % 1010018848 5 7 &



1.0 &%/ & ~g nti#"afﬂfi

|~ R 2 P > Shon a3 o

2~ AT iF2 B/ 5E
FHEFPR AT REEHERSF LA RREERE 2 HIFRE G
WHERFEZAHSET j\\—jq‘{‘g"l'pé‘:%\;_ﬂ—_l;%},%'ﬂbgﬂﬁlﬁ7 "B
GHERRE 2 "THREGHERST FERE > LT HREE R
R EAITEARR | B SR T R G ﬁ"{kq“b‘_%f,#;éi/»\%‘rlfé‘qi
o i/ e AR PR AT

(D7 #5447 sRERBEEHERTEZLRFLERES
P P PEAER > T BB ERE TR EAL %%E% ' B
P IT S0 R AT o ¥ b st e 47 EE T g*g;}%i G 2%
Rz A drplE o KA E A 47 R R E 5] ¥ iR £ (Minimum
Detectable Amount * MDA) > & &2 it € 5% [ 8 i&zﬁ'f R
2V EX BT RE (Acceptable Minimum Detectable Amount >
AMDA) # 1 RHEBE RS T R E 2 FER A BR B E RN €
2 & o

(2) 48 Wigt A 47 ¢ éffl'?-f%» AN RS Gl G R LA & i R R e
Wo P B AEHR o YR P I B AT (A o AR AL s iR P fE 2 K
BAL B BERAITFE IR FHURBEL T *JL 7% A (8 A&
P A 37 R 5% 48 MR A 1T ST E 'Fi“rn RlE R
& F KRB lﬁvi%‘”‘ﬂﬁfﬂ“ﬁ%%d;%\*‘r“?"%“Fﬂiﬂ
(EPA-600/4-77-001) 4. %2 55 # $1*LE (RN P+ & 4 # A 1740 ¥
R HEARFRLA TS FTEH T ERF B FRES 230E AT
A T

(DEEF AT EFEH]CREY T orig % 2 B E75(0.15 ~ 15 »
105~ 100%.) % & 38 2 FREALAL ¢ (TADRELH2 ki
FTHREREA* e R FFZBer ERFREY X2 TR FEH]
ST IR 0L BERBEE T HEREY 2T R 4TS

(DFEP FHITHERAM . A PRBENT R TLEE 228 440
MR g RS ERI T A PRI B RSP T e B R s
15 7o E g S 2RRLEA £ ¢ (TAF) TR P52 TR B # H0%
PP AT R R RN FRBEERITEST IR
T 2 ;r#,}\zg. °

Prie - R 101 & % 3 F B8+ E RIR 2
/;;m ¢ €455 % 1010018848 5~ 2 #%



(5)4c%ab AT R RET R AR ER TR 7 R L RF R
&k f TR PIFR3IE o
a B AT AN ERIEREF ELIX B REFEFE-405
(1460.8keV) i 41 keVRF » 7 3 70 £ e 7%
b Je Bt Aadr A B2 FRIEAR ZFELIX; F 4B Hrd7 %
TR PAALE %‘J#FIEE R E LN
C.* B audrtr A BT RPFZNY RERTLFARAREHRZ
M~ ? S BRERPEAERZ 4 247 & (Full Width at Half
Maximum * FWHM) & » 3 (745 & 5 & 7 1= o % SfB 2 R PR TT
EHGEFH - ZETHREM Y S FREEPAERTOERS &
Bdg R E o BTRRFERFR A E30QREEZ) -
(6) M4 F B @ 2Hp]k L«ur-r'%ﬁ_’?ﬁt : *Iﬁr“’%? TH e FrFREZ 5
18 TR PZE2IE o
a. MAFF L BFREARIITE > e R FRRIrERERDL B 2TF
K29 REHRRZE ELX o
b, WA B L @R s AT R BIEE G B E T IE R HEL/42-90
S R sk N gig;:éf PRI ESA T REHERELE I
Koo AMAETRPIFFERF & E YR L AVE-90T e R
BRITHER ERSERFZIAE RTRARPERFR 4
B30 RIEFEL) -

() RWFE SR AETEH D AT EHFEe F R D2 fa

o

’I‘&J_.L. 'F$ °

b. 7% REFE 2Rk SR TR R A1 R E R E R A R SR
XN SRR fn FAER G E 01 ok fR
TRPIFTERGFD > & &R ?é_ TR RE R TEHE R
ERSEERFLAE  BTRRFERFR A& B30 3 %
Z)e

(8) 2 kﬁ%%i3ﬂ§&&%?§ﬂ:iﬁ&%ﬁ%ég%@ﬁﬁﬁ
i de Bk R 2 R RAREY kAR TR RIEE

a. BRFPITERE LARKD #»1‘%%}%& BEFR2IF > W AR S

& E1x o

$10F > £ 109 F
Friv - B 101 & % 3§Iﬁ R R S IR
/;%r g €T3 % 1010018848 5L 12 %



b. "5@ %ﬁ:gq:-f Sui *ﬁsg%\}{)i/?\! ’ '/éf"f qL/r}ifg
SEYEVEE @fﬂé&ﬁt’i””'é%ﬁ%%m*mﬁﬂéi = fm SRR

f;—’i’i]:'(o

SRR TRPIRTERFD & & TN F45-1375
BT R ERAREFEZELDTIOERL R &K RFLAE
7f TRRFERPF S 47 EL5%
(DG LBEF VAT R4 AR SEETEe ZHFLHEAE
& 4% % #c (Dose Conversion Factor » DCF)# /M F i % & SLfE 2
B RIGE27E o
a. B EBEIDCFRPEF BT  REHER LHF E1x o

b, #5 ka2 k ngd U;fm [3 ) % g ok BB 222k Rk R

Bfofd X BB 430 4 Fe wnEHDCFER 7 > HFHA
TEES o ks

7};"‘1 }if];fé it ;#{ 7 o & FE {ﬁ};fﬁ‘a;&b;? Jofx?lj

P30 4 F e AR EODCFL HE G £ R &F Rl A

CAETRRIRE SRR A EE10% -
(10)F B R85 o 5 R 1E S St P i 47 2 g #IR & ~ 2 BIRE

PO B

A4 ¢ (TAF)L #5i0 4 RS TR B B O PE RA 785 ~ &

=k el

B R &€ 5 R o A PETR B R R AP R A R TR
iﬁ,kl’]’ /? ]F:F‘liPP/J wuw?ﬁ?ﬁ; ﬁz‘ ’Av\vv'J ;141‘\3~z6°

Prie - R 101 & % 3 F B 5545 RIR 2
/;;m ¢ €455 % 1010018848 5~ 2 4%



%3 TBAGHE BT LS 45 5 SR

bt A AT S E IIE P HiR | 2380 | BER% | 013
(DA & +7 H A SR 3 12
A EEE S
(2447 Fpor AEEA 7| SR 2
490 ¢ 4
(2)F83k 4k 40 B P48~ ,
RRERE £ 6 g9 4190 # 4

' (TAF) AR
A TR B B gy ke 8 b

= # 100#12 "

PRt At 90~ BB &R 6
(AP %45 Pifa )

4.-90 & 1 4

(D)2 ke 5 12fe £, 5

A B R g o s (@ RSB PR - .
WY oA ppse|  REEA . o v T

Bk B + 100#12"

CERGE S ()R E R B P24 &R 2

(4)AvF 3 PRt~ - )
2] %.g»ﬁ.ﬁ;}ﬁ v T

K AT+ =

$12F > £ 109 F
Pric— B 101 & 5 3 FIRBAFHE RIF 2
me ¢ €453 % 1010018848 5~ 1 %



24 2PEREA L (TAP)LVHD 4 BH BB F K
S B AR A 17 S &P 100£127
2 s Pk P AR pE TAFZ & | ik | %
I Co-60 | 243.0242.89 | 259.0048.00 | -6.17 | i
2 1 Cs-134 | 232.884252 | 273.0047.00 | -1470 | iLiE
3 | (R 27) | o137 | 25203482 | 279.0048.00 | -9.67 | &
4 St-90 | 744.09440.07 | 727.00430.00 | 235 | i
5 Co-60 | 28.15:0.37 35204150 | -2003 | i
6 s Cs-134 | 30.10+0.36 37104170 | -18.87 | i
7 | R/ 27) | o137 | 342120.70 38.0041.80 | -9.97 | i
8 St-90 | 4493142396 | 596.00+25.00 | -24.61 | i
9 Co-60 |  33.53:£0.40 36704170 | -8.64 | i
10 Cs-134 | 31.94:037 38.7042.00 | -1747 | i
11 kiR Cs-137 | 35.06£0.70 39.7042.00 | -11.69 | i
(B, a4)
12 $1-90 11.73£0.69 10.50£040 | 1171 | ii®
13 WEH | 6579043531 | 698.00412.00 | -5.74 | i
14 H 791.4+41.14 | 827.00414.00 | -430 | i
15 Co-60 | 2423+0.37 26404130 | -822 | i
16 kAR Cs-134 | 25.76+0.44 27804130 | -734 | &
(Bs,/27)
17 Cs-137 | 26.85+0.67 285041.50 | -579 | i
18 St90 | 524.81428.89 | 521.00422.00 | 073 | i
Bt L 2BEAE ¢ (TAD L7 D22 E RIS EErr L -

2. A% %4 100F B > &
EF A s 4T & RS 5 100% o

a2
PO B

i

A4 (TAF) L pi

- R 101 & % 3 E %4
T € ¢ 153 % 1010018848 5%

P RRBB AR

s R

P




20 ARRa ¢ 5 R]Y o A PERB AR U i R

P 100# 127

wpe s e
A4t B i Pig | ARRlE Al 2%
1 Ac-228 | 43.90+4.20 | 37.40+5.00 17.38
2 Bi-214 | 26.40+2.80 | 27.30+3.50 330
|
3 . i’% . TI-208 | 14.10£1.60 | 13.20£1.90 6.82
(B35 /27 -358)
4 Cs-137 | 48.00+4.60 | 43.00+4.40 11.63
5 K-40 | 505.00+60.00 | 482.00£50.00 | 477
6 i Cs-137 2.61+0.62 2.10+0.28 24.29
7 |(BR/=27-#E) K-40 |321.00+43.00 | 341.00£34.00 |  _5.87
9 ok K-40 | 11.90+1.60 | 12.10+1.80 -1.65
10 (B s/ =a=) GP 0.044+0.026 | 0.048+0.025 833
11 3Tk H-3 25.6043.70 | 25.20+2.20 1,59
12 (B2 /22) Gp 0.340+0.020 | 0.329+0.042 334
13 E‘B‘R’T“@‘ 511.00+24.00 | 520.00+8.00 1.73
(3HE)
14 , T | 59.00411.00 | 262.0044.00 115
B EBE ((MA)
Tl Sk 7 07 e
15 (F5 2% C T 1 187.00412.00 | 193.0044.00 311
(AL
a9 e
16 131.00+12.00 | 125.00+3.00 4.80
(&)
5147 > = 109 7

Pra - R 101 & % 3 F TR 45 4 E RIdR 2
R € 53 % 1010018848 5L~ +: &




#6 BBGHERITRRE

HEHRE

RETE A T4

S 101&7% 2101&97

¥

- R 101 & % 3 E %4
T € ¢ 153 % 1010018848 5%

RE S E IR HiR | 2 S8 % I
AR
(232220 L RR ] ER N LN - S 2%3=6
(DSt e RfE TR i ,
: i\: f} RHEAT s =1 =R OER 8%3=24
(_+_’ 2L gsvrg) (2) R’T/}E'#’f;é—ﬁ;*fﬂiiéiﬁ i i
et = 1 S-S I - 8%3=24

PRE

i S P g ) .
'/'H %b% N (D&t fg T RpRkE | & » 91 k| &% 2%3=6
(£3+23%) [ OFBFESETRREE | 50 [F1 0 x| 2 H 2%3=6
DR | ) ,
o (DR S fE TR PRE & &0 x| S 1*3=3
(£3-28%) @F B BgfeRpE | 50 |50 x| &8 1%3=3
R OREHE R
B ;7{&)1‘ SRR AR RIS S E L S T%3=21
(1) g B TR RGF 5% |EELEH| LR 1%1=1
: é‘n CIE [
=R (DFFABELAREE | 55 |Efuds| L8 1¥1=1
(23713%) (DA E #H hEET L ,

R Rl FEO|TERAR) 1=l
oK B R B AR TR P S 1R AR 1*3=3
B ¥ 994 =

*?/Ii%ﬁﬂaw /EJ ]iq" ’KFIP'?‘*g 1} ‘:1 %\'*!L ]"r ’? ff# o

s R

]




3 REBEMBITIED ZAR
AP RS R S AE PN RO TRBRARSHH F T BTN 0 2 4
L TRBERRERL R AL TERR | ST ERZ HRIEET
BrHORE S RAAGFTABREE B ORFERRM FELE]
T OIMEREARZREED ERAHER > PIRETERE LD
SEEAIEEY GELLS28) - BB GHERIFERE L Ar 7%
FFFR o Aok THF o
27 101# $3FRBAFHE RPIFLRB AARDE TERF- T2
BT SHED | HEHR | RERY | SR L
K= a3 s= EL 7“_ _[— L= L A 2, .
whigedr | WERE | RE L ] PF
 su(H 282 a1 L . . B
( F 8F ) 4){;‘_‘;\‘ s},i - é‘.a}é .
BB B OFITR . )
BAR D ¢‘ﬂ‘3* * & ol -
2L %2, Lz f" ‘/EIJ%I:$ **—J}
PRk e 100. 10. 11
+ 2193g R R R 5 g L ¥ o
(53280 s s " ¥
TR ET ) L )
ot ot | e & [101.03.15 | & _
L T ¢ ¥
A R(HT2T0)ISr-89/90 3+ | ,
e K #& [101.03.15| &+ —
B LR | RE
A Fl B g Ci ’, — s .
N . & 100.12.22 | & _
o S i
101. 07. 01
ZHAPHRE [ fHAERE | AL I ol 12
101. 09. 30
S 124 =
¥16F > = 109 F
Frae— B 10l &% 3 X RBGHT PIIEL

J%' i g €455 % 1010018848 5=

]



4~ 27T B 2 P> E

AN FPRKSRRBHER TEL TR GRip R § G2 "Ik
ﬁﬁ%i*%fJﬁiﬁlimgﬁﬁﬁ?:&%% TRk
AP RERICCHEFOARE O BIBIEP R G ASHE S FHESF A B
AT R B R RS S AL892 4000 A R AT ETIE o 2
AR R PRSP EA 1T 2 1 B B AT RPN 0 F LIRB R
Bras gty wwE R X 2% 8 &R £ 7 % 2 (Environmental
Measurements Laboratory » USDOE)4r#* & j & g {5 p e o BT 2
TRETERENG 3 M EREFRTSHELES 1T1RP] D 2 2 i 4

% 8477F o

Pri - R 101 & 5 3 FRAGHE Rl 2
i ¢ &5 % 1010018848 5 7 &



#8

e

BastEa i i ] 4

s " il MR R R
. o |PIRESE A B b e &R
I F /frvt?‘i{i KR P o{s
(RL-EO-008,RL-EO-015)

] ‘?}\%ﬁ—_é—i%fg_—é;}%l}“ﬁﬁ*.’g*ﬁa}ﬂ_(w
E; B 4 B 4% ’ LN 2 2
T F A v P (RL-EO-014)
T SBR[ B 8 4k 3R] (RL-EO-014)
FEER)-FHR-AE

AR RS REG A
TF(Xd§)~F5g

SR i ]

B REAc

B B G8 KA B 0 e R RI(RL-EO-014)

j R 2

SN i ]

VD 1S SRR I 4 ls'f # %3 P|(RL-EO-014)

Iy P PigE | e i R e A
.8 s § prgg | EAS LA R REE RS R

24 p(RL-EO-007,RL-EO-014)

be 5 PiAb

KA H ) e 1 4k k3Rl (RL-EO-014)

= >

i%—ﬁda’\ m N g%“‘ N

AL D j{r R AR g 1 (digestion) fs o I * JRA AL Wi 4L
B AR REGEA) B8990 | P B 00 AR d R RI(HA T 2 1 b
EE(KY §) Xm0 K =3p]i% ) (RL-EO-009,RL-EO-015)

AR

_ , , uif i+ (digestion) ~ J%Eﬁ'ﬁﬁié WAL £ Y
D N7 ~ AN - ﬂ ! ( g . z
PSSR 000 [k G g 4 g a2
? / (RL-EO-009,RL-EO-015)

L , ERLR T OB S E W R
g o = I’ K P F
R -3l RL-EO-014)

) L C | BT MR R S A T T g o AR

21 3 F M sl > ﬁ - FI
&k AR | e G pI(RL-EO-011 RL-EO-014)

LI RS S NG QNN (N - & OE A 0 LR REOP MR R R
Gokos BTk ) (RL-EO-010,RL-EO-016)
T

b 5 PiAb

B4R 7 R f8

E %
(RL-EO-014)

g e kORI

B o (F RAFHIE)

4 B R &

ITERETIEGHAEF
% % (RL-EO-031)

» LB ART BERE

EaEfpa(RE REE)

4 B z?}ljil_

B K2R %2R (RL-EO-018)

P

xS

ot R o

EEREAF A s T v R EFREE

Pri - R 101 & 5 3 FRAGHE Rl 2
i ¢ &5 % 1010018848 5 7 &




5~&%&£ﬁﬂl

B AP P A TR ey A R R RGBS
aﬁﬁmifﬁﬁ#ﬁ%%@ﬁyﬁf\%a’wﬁﬂ@r%%ﬁwﬁ
BER AR APPSRl R E R A R T 0
R o TR TS PR A 37 iR 17 il 2 RIL R Rl £ 94T -

19 WL R

. S e : . s
2 o s NE 8 s =8 s =

BFPHREFET 25§ oA

o = s B 4R o F 2
R b @LfMA L PR B LR
e be B BAPO AT I F ST LE A A
T F M __H‘ / v PR R RER AP RDFRER o
7hEE AIF(RE) E
FORER SOV EF LS | g | RIS A 2
HFH gk s FE R ES TR hogg
V. -!l-*i
i —— PP ;f;%%ﬁﬁﬂi@%%ﬁﬂﬂi
== °
AR~ A RAFY 2 ‘v AR f»f’*,?’zthﬁ"fi:i?'l BRAPRD RS
] = ”/\:ﬂ
R be B P gf%ﬁvﬂmﬁaﬁﬁﬂﬁwk

T T x TR T
8P iﬁ}ﬁfﬁ"fi BIE & B dp BT

Vi gl 4L-895 90 R F P RER LR FRER

NG AT EE G DR
BAVE (R A EF (K| g aq: g |CFF RBIR RIS 4 SR T
B FH ek s FE A E | O e
P M W
" Con | AE B AR LR
&3 44-89 ;5 90 SR . / ’
% GEH AR ) bt Ef&ﬁ’ﬂm“‘%ﬁﬂﬁkk
. . , T_F T BEB3% R NE BT
5ok i b, gﬁ“ﬁ* HIE R 2RI
™ . TR R AR
R o
B2 3 Ol L) wa e | PR R TR
_— "y = :j;rv
e R ?H&’Wﬁﬁwi%’@
e s 4SRRI R E T
B R4 5B RPFREYE) o g AR %Alﬁlﬁw’ﬂm;<ﬁﬁiw
PR b AT F P o R
e z\%%ﬂﬁﬁFF’a&éﬁﬂj‘g i‘ °
-+ > F= B W] =2 > = ’ 3 IJE\{: - ’ /l‘
BRI S(HE LA R ) o 5 AR fﬁﬁiﬁzfﬂifl“?”'

$19F » £ 109 F
Priv - B 101 #% 3 EHRBIEHET RIEFL
/;;m ¢ €455 % 1010018848 5L~ 1 #%



2.1
1~

2~

3~

2.2

1~

2.3

2R~ BRI SREGR S (5T HERT)
B E 4R S
S45xh A kA BT RS % H AR S %mﬂfﬁ %#4.06E-01~7.41E-01
TG R E(ERE F‘?:é«iE'Jn’E;a7.41E-O Tl SE) &b RS
IO EL3E E 8 T %ﬁv%]}ﬂp\ 0
*F A %‘of??llﬂ FDOPEERERDEZ R B4 -
TR BRAEHIZE RS S -%i 15 4 A £ 5 % 4§ B 2.4.23E-02~
9.9SE-02jcd # /| pF > ig 14303 4 A& (1.00E+00p%a 2 /] pF ) o

= 7

F kg E A
TR B D BB RRIE K &R 5 <MDA~1.08E+00% F. st
“(E &?ﬁﬁ@“ﬂr%]p<MDA~l 07E+00% £ 5. /= & 2 %) @ff
ﬁ;g!_\_%(%;% B FL,/ ‘)’ PEREAEE D &P é}i%ﬁv
> [F] (204E01~281E+01% B /=3 ) ¥amB i kiR
— Rt TR E g ARl BERERES S AR o
PRI L 2 H 0 IR B 7 HE
’L__‘{'\Z Bb ‘?_.-H-Aa\’ffr ‘L% ’ i:‘j IE_}PJ 17 ;Ji 7}*’:%@ o

:gﬂ;%c%nb HAoE % 0 BHERIE X ARSI R B 5 2.77E-01
~4.85E-01F 5. /%3 22 - 2

by

|
N

—%;““‘ » Y

=
(e

M'
4“\

S G RN N O S RGN SR LIS €L N S &

L~ B8R ER A4 % 0 & J\%‘ﬁivﬁiB%;PJ%% ) E R G <MDA~

2~

2.4
1~

LOSEAO1E £ /22 » i KRS RIE R 0 iR 5 4.96E+00 &
o /o ’iﬂil”’\’“”% % A %1100 5 Fu/ —1) ’E'fﬁl\ﬁﬂll‘ﬂ’“” iR
REESTRE

LA KRS B AR R > BERIE R AP

B (PR A S 2R R )

HEAP (e HRAS APk pRi )t
ERE R M FRE T A5 ‘m.%‘%‘%‘f
*ﬂ -4 ;}70 4y E; Nb F'g‘/” ’H’l‘t'_élr_

?P‘ “H\jx,‘i_’
CFE O RS E dp

AR 2 Féﬁﬂ Boac AR R 4 S RERIFE 137 F R 5 2.04E-01

Lo - #E fé'”&”?‘p’% HAR(T4E 5 /27 - #EE) e

3~5{’¥‘;$4f%’i4c B e % 3 SRR - 137’5‘7& % 4.15E-01

b T o Bt AR R(TAR 5L /2T - WE) L R
A R ’i’uva‘“uzﬂgﬁxj PR

4~ % Féﬁ%c%m%\ﬁi%w% kb P 1 45 - 137,‘;‘.«&;3241301

bose /AT R o RO G AR(TAR 5 2T - L) A
-89/9oz>+fr%a=  Fa AR R B FRIE -

$20F > £ 109 F
Prie - R 101 & % 3 F B85 RIR 2
/;;m ¢ €455 % 1010018848 5L~ 1 #%



D EATMEE L PE B AT R RN C ER A L NI ERIE AR
Fifd e

6~ Feiddpthd (AP LA e B i A 378 % 0 IR X R fd -

2.5 ABAF(AE A AL F)
I3 2P (3F~Bh piR2PF)r R FAE > R T FAER
TR 2R RO A B HATITE o
20 TRCRSTE AR R L 2 R 4 B ()RR B R A TR
R S R *Fﬁ(;%'fﬁ@*é«)iﬁi*/‘?’ 4 -1377% }i/»\‘%IJ;llZEOlﬁ
1.90E-01F % /25 - @& F M3 5 AB(T4E & /27 - L) o

2.6 TAtH (2 AR S RITH )
L~ it (38~ BR) s RIS AR S F R L E s
AERGEIE S AR B ES L

o

2  ABHE S AL ITRE AP LR &?(ﬂ P k) & Bk ip
4% -137 » ié}i%ﬁﬁ%3.20E+00~2.27E+Ol E. ;u/ ST IR L

A HAETI0L DT - d5E o
3~ 2 *%’Féﬁl‘v BTk i E A 2 P F45-238E B % 5.40E-03
Bs /27 -30F 0 47-239+47-24075 B 5 3.07E-01E 5. /27 -3 & o

4~#M$ﬁﬁ5ﬁ%¢ﬁ%%’ﬁﬁwﬁ*%ﬁﬁoﬁﬁ-&ﬂ$F#
Fyte B i RS kAR 1797
2.7 FFEHIRRF2HT
AF LRSS OB MNALAAE -

$21F > % 109 7
Prie - R 101 & % 3 F B85 RIR 2
/;;m ¢ €455 % 1010018848 5L~ 1 #%



2.8 % %
Y- Rof AR R h e 2 b EF KT AF (101 £ 70
297) BHRLFAFAUL AR EARVHRIEF - AFEA
FFI5x (77 5P 82 i5p 290 iS5y aipERELE
164.5mm (7 * :30.0mm~8 * :115.5mm %2 9 * [ 19.0mm) °

BEENARERE— TRt R E 04-1.3
DATE FROM =2012-07-01-00 TO <201 2-060-30-232 ;fﬂ
mELO- e 5 5-30

3.0-10.7
STABILITY-ALL N

Pra - R 101 & % 3 F TR 45 4 E RIdR 2
R € €153 % 1010018848 5L~ 1 i



2.9 A BGHEER
L~ B R s

AFLTTIDPET > RET R ¥ B ERRTERFRL ;L5
gm#ﬁﬁﬁmwﬁu~wmﬁw@%ﬁﬁiﬁﬁ’%gz~%ﬁié

Spf@’f@ \ln ( ET\JJ)
2~ ﬁ?llﬂ’l g }zﬁ”fs-‘\
dp THRBGHE RS HiEe TR 2 A REER 2,
;I-;E o
(1) %8 *h & 2
a. AR E 2L B H I d 2P EHE T
(TLD Thermoluminescent dosimeter ) 2_ 3+
B AR S B PR R TIEE 2 AR
FE T g Flkc o
b.d TLD = & E o 84eT (& ‘vé«“"i)’ig,-?L
(1]~ Z&F —(@éSﬁzoﬁ%ﬂlfwwﬁx+_g ) &
192 X LMo iR E 0025 2 ER 005 F
% & 5 pliris <MDA(Minimum Detectable Amount) e
m]%ﬁ‘ﬁfﬁiﬁé* -t TLD E Rz ZPk wistiv ik
FERE E]J)f?:”a‘t“‘fékié FgE AR BN RiTe R
x ;J— ;H: g Y —‘_L *ﬂl__'%‘;

R
» fe TR B A £ 4

C.¥ 2 2 HAARAFF L A @RI S WA E 2
A E N deT o
D=8760xSxKxH
DA HE(ET A )
e M e LIS

} “ﬂ?“ F\

BT (L) 70360 R B RENELT R ke
0.83k 12 B ; rﬂ@:o 28 e b g b g FE0.247 15 o )R
g;% FlH=7 //E/E.FE(%E&;%/876O ’ ///fiﬁfgfﬁﬁi?}%%m °

K: 33 fpys B g bt (B 7 /T2 2¢)
@i G HAANTH 80 2T TS 2 B AR
0.05 = < iF R @A 5 1600 27 /2% o &2 2 Ea Ee
@A G BARALFE A0 AT ST AT s BB 0.025
DR AR BRA L 1600 2T 2 A o

[ pfherg "M H [0 4 - T3 2 ¢ /0 4 - )
P ] o AT AR 2 3 e SORI R H B Hciiecd 13 -

Pri - R 101 & 5 3 FRAGHE Rl 2
i ¢ &5 % 1010018848 5 7 &



(2) %8 p &£
a MM AR L6 ¢ HEE T e B AL SR -

-
HPPAEL ERG vor 8530 g > TR E G TG R

x (1 &R fadr (E\ﬁu)]x(ﬂ.ﬁ%i)
x (3 HHFRBE ] x (4

TR Y 2 S &m&¥%ﬂ’63%%
Ter BRLPEFET D SR AARTF iz > R A

e fadEr £vd TN 2

PAEE £

= (BBFEEY PPBEETEER ) x (EHHE£)
FAPAGH Y LB EREF LRI F AR

A E S S ’aﬂﬁﬁﬁwgaﬁﬁﬂ*fﬁi

PAEHEs £
_Z(I%\Rpf:‘ﬁi"} Bm"{.ﬁﬂ'}'}v]ﬁ‘%@ E)X(-ﬁﬁﬁ/ﬁﬁfﬁﬁ’l
Fp#Ead)

WAL G Y bR ER ki3 D BV Y A 1453 1

@ Rt x__.l‘?tr/‘z**r’7°'“lg'gij‘g;—]‘\i'9%\‘/‘jii

@wﬂomgﬁxypﬂﬁﬁﬁﬁ%ﬁﬁﬁﬁ’ﬁﬁﬂﬁé

BAEH DT AL R R ﬁ”&ﬂ]aiﬁ%ﬂ’

APETR LR PMEHY RdT ol & 14 2 dcd -
b—*’f MigabZ#HEaE 2}{:&&%1’5-&;—'/%7”‘? LA B RE
B Gy ;‘Fgﬁ ek 10 o

|

(B R *h e~ B A 2B £ 2 BEAEF AL 2 B 1
Ao PRGN TR SRR ETRET LD
23T LR % W’w%ﬁ#wﬂmﬁﬁxﬁﬁ AN
ot Fes (ofo KA X ) T BT S

v AR
EREARTEZFE A E\i ‘ifﬂ’éfﬁ% YRR ETT S r-fEFI‘" T
2 'F’*\"/L: ]“}iigﬁ'g?'l’aﬁ%m—?f”ﬁ AN AN BT B AR
FAEERE R & 2R 20 WA Rt B
<A R W\ﬂ‘—up‘% ;‘ﬁé'ﬂ B M EHE DRI 2 1R 4l 2
4 S P13 F .
3~ £& %¥
(D) B B ed fRda b A 47 2 SR 825 2L > 220 & 1 -
()i % £5)F 2 G2t wehl R E e a5 £ 104 12 3 % 14

Prie - R 101 & % 3 F B85 RIR 2
/;;m ¢ €455 % 1010018848 5L~ 1 #%



% 10 Fxwc - B Rd4EFeig e * £ 7|5

FER 17 & 12217 & T2 A 27 A | 12 A | <1 A&
R g

g |=oae sk | 81030 | 73365 | 55845 | 31828 | 18834 | 10439
ok ra 730 | 510 | 510 | 510 510 | 510
¥ A5 & | 12641 | 11436 | 11732 | 12991 | 9085 | —
Ry N5 /& | 12812 | 11305 | 12441 | 12110 | 8184 | —
5 A /& | 26843 | 26883 | 25634 | 19943 | 17321 | —
s xq 8 598 | 295 | 357 | 2.03 - -
s x5 & | 21077 | 197.40 | 20880 | 15177 | 106.15 | —
ki i & | 8217 | 7433 | 7626 | 8444 | 5905 | —
i > /& | 8643 | 8054 | 80.68 | 83.10 | 8618 | —
s 5 & | 2748 | 2904 | 2789 | 2026 | 1603 | —
warmg | s 330 | 950 | 951 | 556 | 550 =
W

LRty 2 SR8 #L o @A g2l D mead ZREEGSYRAL
WP LAF E D AR 103 £ o

2AFRE $auE£%L 5% pEHIg SRS 2R .

kb h EF W"L%‘%ﬁ‘#ﬁ‘éwiﬁ¥~$%ﬁﬂ%éﬂ s R
REBRBRGHERREY FiEe THAZHPREFTFRESE PR ESFERLY
oM B TELED 5;;;%4{5!; FlFEFBE ood F e R ASDAMF 0 E
FoAE kR A P A AR R E 20 B TS A BB 5 0410.030.23
0.01 ~0.31~0.32 2 0.04 -

470k L E R EFS GERBEA AL E 0 >17 RESHEGY HBEHTS
EiRF 330 BB R FS o

$25F 0 £ 109 F
Pri - R 101 & 5 3 FRAGHE Rl 2
@%ggu4%wwM%M% P



211 B fonsti o452 %Eéﬁ}dﬂi ST e
k TE | LAS | EEFR| 2w A
(Bs/=) EFLs 2o (R 7@ (L 27-#E) | (Ri/2H) (B3 27-3zE)
M| & | # M|E[A I M| E A M| E2 | A M| &2 | 32 M| & A
N 006 (01| 1 [OI3| 1 |9]| * | 5 * 15 * 15 * 1100
0 57 | 10| 1100 | *
404 02 |04] 40 | 01 |06 025/ 0.31110]048/| 0.5 025/0.4 291 3 110
4559 025 (07| 15 [015] 12 035(0.5] 40 {065/ 0.9 030]0.7 40| 6
4558 02 |04] 40 | 01|06 025/ 0.3|110|048| 0.5 025/0.4 29| 3 | 110
4560 02 (04| 10 | 01|06 0251 0.3 |40 048/ 0.5 025/0.4 291 3 110
#-65 035109| 10 |015|15 040 0.5| 74 |080| 1.0 040{ 0.9 551 7
4489 007 | 0.1 039| 1.0 0.14| 1.0 007( 1.0
4490 006 | 0.1 022| 10 0.08| 1.0 007/ 1.0 0.12{100 78| 10
295 035 (07| 15 |015(10 040 0.5 07109 040| 0.7 55| 6
29 035 (07| 15 |015(10 0401 0.5 07109 040| 0.7 55| 6
#-131 01 [01] 1 [020]05] 30 0304 4 (005/0.1{04]20| 3
4134 02 |04] 2 [01]06]|370{025/0.3| 8 [04/0.5]| 37 [025/0.4| 3 |29]| 3 | 7420)
45-137 02 104 2 [01]06|740[025/03|74|04]0.5| 74 [025/04| 3 | 29| 3 |74020)
£2-140 04 (04| 10 [020]20 045] 1.0 08 1.0 050| 1.0/ 10| 65| 10
4#-140 04 |04] 10 [020]20 045/ 1.0 031.0 050/1.0| 10| 65 10
E gt
0011001 10

(u&AD

l”M”%i??ﬁ%?%i?ﬂﬁ&i&%?%@ﬁ11&+?Hiﬂm%

2 “%7 AT EAFAE, ‘AT AFAEAE

33%1@-3’%3%1‘3&’30V§§5§%°

40K Z Ak A kKA S B R

DM eI E S PR BRI 0 ( DEE RIg g * N EE) -

6. kel (1)-131 Fp &AL g * 3248 % K o

7.7 X R A FEHALT -

%267 0 = 109 7
it - R 101 # % 3 ERBLGHT PIFL

@“ggm4%1mmmmsﬁ

]




2012 kEpp P fEeE o~ e~ F - A4 20 ) T e d] B e i T

HEr:Fza2 L n

;ff ol S » i ~

<1 k& 1-2 2-7 A& T-12 k| 12-17 & | >17 & <1k 1-2 & 2-7 A& T-12 k| 12-17 & | >17 &

H-3 6.4E-08 | 4.8E-08 | 3.1E-08 | 2.3E-08 | 1.8E-08 | 1.8E-08 | SI1.2E-06 | S1.0E-06 | S6.3E-07 | S3.8E-07 | S2.8E-07 | S2.6E-07
C-14 1.4E-06 | 1.6E-06 | 9.9E-07 | 8.0E-07 | 5.7E-07 | 5.8E-07 | S1.9E-05 | S1.7E-05 | S1.1E-05 | S7.4E-06 | S6.4E-06 | S5.8E-06
Cr-51 3.5E-07 | 2.3E-07 | 1.2E-07 | 7.8E-08 | 4.8E-08 | 3.8E-08 | S2.6E-07 | S2.1E-07 | S1.0E-07 | S6.6E-08 | S4.5E-08 | S3.7E-08
Mn-54 5.4E-06 | 3.1E-06 | 1.9E-06 | 1.3E-06 | 8.7E-07 | 7.1E-07 | M7.5E-06 | M6.2E-06 | M3.8E-06 | M2.4E-06 | M1.9E-06 | M1.5E-06
Fe-59 3.9E-05 | 1.3E-05 | 7.5E-06 | 4.7E-06 | 3.1E-06 | 1.8E-06 | S1.7E-05 | S1.3E-05 | S8.1E-06 | S5.8E-06 | S5.1E-06 | S4.0E-06
Co-58 7.3E-06 | 4.4E-06 | 2.6E-06 | 1.7E-06 | 1.1E-06 | 7.4E-07 | S9.0E-06 | S7.5E-06 | S4.5E-06 | S3.1E-06 | S2.6E-06 | S2.1E-06
Co-60 5.4E-05 | 2.7E-05 | 1.7E-05 | 1.1E-05 | 7.9E-06 | 3.4E-06 | S9.2E-05 | S8.6E-05 | S5.9E-05 | S4.0E-05 | S3.4E-05 | S3.1E-05
Zn-65 3.6E-05 | 1.6E-05 | 9.7E-06 | 6.4E-06 | 4.5E-06 | 3.9E-06 | F1.5E-05 | F1.0E-05 | F5.7E-06 | F3.8E-06 | F2.5E-06 | F2.2E-06
Sr-89 3.6E-05 | 1.8E-05 | 89E-06 | 5.8E-06 | 4.0E-06 | 2.6E-06 | S3.9E-05 | S3.0E-05 | SI1.7E-05 | S1.2E-05 | S9.3E-06 | S7.9E-06
Sr-90 23E-04 | 7.3E-05 | 4.7E-05 | 6.0E-05 | 8.0E-05 | 2.8E-05 | S4.2E-04 | S4.0E-04 | S2.7E-04 | S1.8E-04 | S1.6E-04 | S1.6E-04
Zr-95 8.5E-06 | 5.6E-06 | 3.0E-06 | 1.9E-06 | 1.2E-06 | 9.5E-07 | S2.4E-05 | S1.9E-05 | S1.2E-05 | S8.3E-06 | S7.3E-06 | S5.9E-06
Nb-95 4.6E-06 | 3.2E-06 | 1.8E-06 | 1.1E-06 | 7.4E-07 | 5.8E-07 | S7.7E-06 | S5.9E-06 | S3.6E-06 | S2.5E-06 | S2.2E-06 | S1.8E-06
Ru-106 8.4E-05 | 4.9E-05 | 2.5E-05 | 1.5E-05 | 8.6E-06 | 7.0E-06 | S2.6E-04 | S2.3E-04 | S1.4E-04 | S9.1E-05 | S7.1E-05 | S6.6E-05
Ag-110m | 2.4E-05 | 1.4E-05 | 7.8E-06 | 5.2E-06 | 3.4E-06 | 2.8E-06 | S4.6E-05 | S4.1E-05 | S2.6E-05 | S1.8E-05 | S1.5E-05 | S1.2E-05
I-129 1.8E-04 | 2.2E-04 | 1.7E-04 | 1.9E-04 | 1.4E-04 | 1.1E-04 | F7.2E-05 | F8.6E-05 | F6.1E-05 | F6.7E-05 | F4.6E-05 | F3.6E-05
[-131 1.8E-04 | 1.8E-04 | 1.0E-04 | 5.2E-05 | 3.4E-05 | 2.2E-05 | F7.2E-05 | F7.2E-05 | F3.7E-05 | F1.9E-05 | F1.1E-05 | F7.4E-06
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3012 RSP PR 0 S - 4 2 8 2 oo R i T ()
Hprr®xa2d 05
b ﬁ Rl PN 38 PN
=14 1-2 & 2-7 7-12 F | 12-17 B | >17 & =1# 1-2 & 2-7 7-12 F | 12-17 B | >17 &

[-133 4.9E-05 | 44E-05 | 2.3E-05 | 1.0E-05 | 6.8E-06 | 4.3E-06 | F1.9E-05 | F1.8E-05 | F8.3E-06 | F3.8E-06 | F2.2E-06 | F1.5E-06
Cs-134 2.6E-05 | 1.6E-05 | 1.3E-05 | 1.4E-05 | 1.9E-05 | 1.9E-05 | S7.0E-05 | S6.3E-05 | S4.1E-05 | S2.8E-05 | S2.3E-05 | S2.0E-05
Cs-137 2.1E-05 | 1.2E-05 | 9.6E-06 | 1.0E-05 | 1.3E-05 | 1.3E-05 | S1.1E-04 | S1.0E-04 | S7.0E-05 | S4.8E-05 | S4.2E-05 | S3.9E-05
Ba-140 3.2E-05 | 1.8E-05 | 9.2E-06 | 5.8E-06 | 3.7E-06 | 2.6E-06 | S2.9E-05 | S2.2E-05 | S1.2E-05 | S8.6E-06 | S7.1E-06 | S5.8E-06
La-140 2.0E-05 | 1.3E-05 | 6.8E-06 | 4.2E-06 | 2.5E-06 | 2.0E-06 | M8.8E-06 | M6.3E-06 | M3.1E-06 | M2.0E-06 | M1.3E-06 | M1.1E-06
Ce-144 6.6E-05 | 3.9E-05 | 1.9E-05 | 1.1E-05 | 6.5E-06 | 5.2E-06 | F3.6E-04 | F2.7E-04 | F1.4E-04 | F7.8E-05 | S5.8E-05 | S5.3E-05
Ra-226 4.7E-03 | 9.6E-04 | 6.2E-04 | 8.0E-04 | 1.5E-03 | 2.8E-04 | S3.4E-02 | S2.9E-02 | S1.9E-02 | S1.2E-02 | S1.0E-02 | S9.5E-03
Th-232 4.6E-03 | 45E-04 | 3.5E-04 | 2.9E-04 | 2.5E-04 | 2.3E-04 | F2.3E-01 | F2.2E-01 | F1.6E-O1 | F1.3E-01 | F1.2E-O1 | F1.1E-01
U-235 3.5E-04 | 1.3E-04 | 85E-05 | 7.1E-05 | 7.0E-05 | 4.7E-05 | S3.0E-02 | S2.6E-02 | S1.7E-02 | S1.1E-02 | S9.2E-03 | S8.5E-03
U-238 3.4E-04 | 1.2E-04 | 8.0E-05 | 6.8E-05 | 6.7E-05 | 4.5E-05 | S2.9E-02 | S2.5E-02 | S1.6E-02 | S1.0E-02 | S8.7E-03 | S8.0E-03
Pu-238 4.0E-03 | 4.0E-04 | 3.1E-04 | 2.4E-04 | 2.2E-04 | 2.3E-04 | F2.0E-01 | F1.9E-01 | F1.4E-01 | F1.1E-O1 | F1.0E-O1 | F1.1E-01
Pu-239 4.2E-03 | 4.2E-04 | 3.3E-04 | 2.7E-04 | 2.4E-04 | 2.5E-04 | F2.1E-01 | F2.0E-01 | F1.5E-01 | F1.2E-01 | F1.1E-01 | F1.2E-01
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#.-51 1.07E-10
4%-54 2.85E-09
45-58 3.33 E-09
4#-59 3.96 E-09
45-60 8.28 E-09
#-65 1.95 E-09
495 2.53 E-09
4195 2.62 E-09
@131 1.31 E-09
44 -134 5.33 E-09
4 -137" 2.08 E-09
4-125 1.47 E-09
42-140 6.84 E-10
4#§-140 7.78 E-09
4r-141 2.49 E-10
4¥-144 6.62 E-11

R AL TP 2 WS 5148 2 (Federal Guidance Report 13. Cancer Risk
Coefficient for Environmental Exposure to Radionuclides, 2002) -
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214 RSPl 2 mon 2 s R AR

b s 2 ";}LH:]T\ SN il ¥y GE(ET S L)

P | =1 & | 12 & | 27 A | 712 & | 12174 | >17 A&

I-131 3.70E-03 | 3.60E-03 | 2.10E-03 | 1.00E-03 | 6.80E-04 | 4.30E-04

1-133 9.60E-04 | 8.60E-04 | 4.60E-04 | 2.00E-04 | 1.30E-04 | 8.20E-05

bt d\:;\)\7”;]»’"9f]’\j£—tl%’?] P iic( a2 0 )

kL =1 % 1-2 % 2-7 & 7-12 % 12-17 >17 &

I-131 3.30E-03 | 3.20E-03 | 1.90E-03 | 9.50E-04 | 6.20E-04 | 3.90E-04

1-133 8.90E-04 | 8.00E-04 | 4.20E-04 | 1.90E-04 | 1.20E-04 | 7.60E-05

3L & 4 4F p 2002 ICRP Database of Dose Coefficients: Workers and Members of the
Pubhc kg Ver 2.0.1(1 T f§ #i - ICRP Database % #k) > 1 3xbfd b i d %/\
Kexon 2 Ev;{).a;]l]*’i:—ﬁ,%%xﬂ%x u‘«ﬁ;&mﬁxﬂ ,—,\l)vz\ v L F hrrE T
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(0.5 to 7400) Bq/kg(Nb-95)
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