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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 during the 2016 (see table 1) were 63,912 samples. The
long term environmental radiological monitoring programs were based on the plant
site characteristics. The monitoring scope for Chin-Shan nuclear power plant includes
Taipei and Keelung area. The local meteorology, hydrology, demography, agricultural
products, lifestyle and the land-use were taken into account to conduct 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
products. The annual environmental monitoring report shall be submitted to AEC
ROC. Then, The Radiation Monitoring Center of AEC ROC conducted an
independent and collateral monitoring program around all nuclear power plants to
ensure the safety of plant radiation.

Results

The results of environmental radiological monitoring (see table 2) reveal that the
maximum annual radiation dose of member of public around Chin-Shan nuclear
power plant is less than 1.00E-03mSv. (Design objective and limiting
5.00E-01mSv/y/site)

Although trivial of radioactive materials released to the air, ocean environment
surrounding Chin-Shan nuclear power plants were detected. It’s insignificant that the
impact of environment dues to the operation of Chin-Shan nuclear power plant during
the 2016.

Table 1 Amounts of analysis during the 2016

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 180
HPIC 61,488
Airborne 1,720
Fallout dust 24
Waterborne 328
Organisms 49
Marine 24
Indicator 13
Sediment 86
Total Amount 63,912

- Frau s T R 105 E B G A E RISE S
R § €153 ¥ 1060005736 3L% & i &



Table 2

Chin-Shan Nuclear Power Plant Environment Radiological

Surveillance Program Summary during the 2016
Monitoring Period : Jan 1, 2016 ~ Dec 31, 2016

Medium &
Pathway
sampled

Environmental
monitoring items

Environmental monitoring results

Strategy

Direct radiation

1TLD

1.With thermoluminescence dosimeter (TLD), the
gamma dose rates were between 3.62E-01~
6.47E-01mSvly.

2.HPIC 2.With gamma radiation monitoring network, the
gamma dose rates were between 5.53E-02 ~
1.32E-01 uSv/h.
1.GB 1.Gross beta activities were between 7.04E-02~
1.26E+00 mBg/m®, and less than investigation
level (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 N radionuclide was found. B
2.total y activity | 2.The total gamma activities were between <MDA
~3.28E+00 Bg/m? - d.
1.H-3 1.Activities for tritium 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 below the minimum
Drinking water de_tectable 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
Pond water de_tectable amount (MDA). o 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 de_tectable amount (MDA). o 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
Ground water de_tectable amount (MDA). o 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
Constant period detectable amount (MDA).
rain 2.y Spec. 2.With gamma spectrometry system, no artificial a

radionuclide was found.
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Medium &
Pathway
sampled

Environmental
monitoring items

Environmental monitoring results

Strategy

Constant volume

1.H-3

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

rain 2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
Grass v Spec. Wlt_h gamma spectrometry system, no artificial B
radionuclide was found.
Activities for Cs-137 were between <MDA ~
Grain(Rice) v Spec. 2.84E-01 Bqg/kg - fresh, and far lower than —
investigation level(74 Bg/kg - fresh).
Vegetable Activities for Cs-137 were between <MDA ~
(Fagrm roducts ) Y Spec. 2.96E-01 Bqg/kg - fresh, and far lower than —
P investigation level(74 Bag/kg - fresh).
1.Sr 1.Activities for Sr-89 and Sr-90 were below the
Tea leaf minimum detectable amount (MDA).
(Farm products) 2.y Spec. 2.Activities for Cs-137 were between <MDA ~ —
P 7.05E-01 Bg/kg - fresh, and far lower than
investigation level(74 Bg/kg - fresh).
Fruit Spec With gamma spectrometry system, no artificial
(Farm products) ¥ Spec radionuclide was found. -
Sweet potato Activities for Cs-137 were between <MDA ~
(Yam) P Y Spec. 2.82E-01 Bg/kg - fresh, and far lower than —
investigation level(74 Bqg/kg - fresh).
Stem . e
(Water bamboo | v Spec. Wlt_h gamma spectrometry system, no artificial B
radionuclide was found.
shoots)
Taro v Spec. Wlt_h gamma spectrometry system, no artificial B
radionuclide was found.
Poultry Spec With gamma spectrometry system, no artificial
(Farm products ) ¥ SPeC. radionuclide was found. -
Seaweed v Spec. Wlt_h gamma spectrometry system, no artificial B
radionuclide was found.
1.Sr 1.Activities for Sr-89 and Sr-90 were below the
Marine minimum detectable amount (MDA).
roducts(Fish) 2.y Spec. 2.Activities for Cs-137 were between <MDA ~ —
P 4.22E-01 Bg/kg - fresh, and far lower than
investigation level(74 Bqg/kg - fresh).
Taiwan acacia With gamma spectrometry system, no artificial
(Terrestrial v Spec. . . —
A radionuclide was found.
indicator)
Marlr_1e alga With gamma spectrometry system, no artificial
(Marine v Spec. . . —
A radionuclide was found.
indicator)

- Frau s T R 105 E B G A E RISE S
R § €153 ¥ 1060005736 3L% & i &




Medium &

Environmental

I;’:rt#g\llgg monitoring items Environmental monitoring results Strategy
1.y Spec. 1.Activities for Cs-137 were between <MDA ~
1.56E+01 Bqg/kg - dry, and far lower than
investigation level (740 Bg/kg - dry).
Soil 2.0 Spec 2.Activities for Pu-238 were below the minimum —
detectable amount (MDA), and the total activities for
Pu-239 and Pu-240 were between 8.91E-02 ~
4.07E-01 Bg/kg - dry.
Shore sand v Spec. Wit_h gamma spectrometry system, no artificial .
radionuclide was found.
Sediment v Spec. With gamma spectrometry system, no artificial o

radionuclide was found.
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Proficiency Test IAEA-TEL-2016-03 Evaluation Report

Created on 2016-10-27

Evaluation Tables for Labcode 232.

Evaluation Result Table for Sample 1

26 BIE R AT AVERE AR R T e R

Sample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | RobustSD | Z-Score | U-Test | Accuracy | P Precision | Final Score
1 Cs-134 199 06 15% 19.94 0.48 020% 1 0.04 0.05 A 386 A A
1 Cs-137 396 1 15% 38.14 1.19 -369% 15 -097 094 A 401 A A
1 Na-22 532 15 15 % 53.31 1.61 021% 35 0.03 0.05 A 413 A A
1 Sr-90 147 05 15% 1469 1.29 007 % 16 -0.01 -0.01 A 9.42 A A
Evaluation Result Table for Sample 2
Sample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | Robust SD | Z-Score | U-Test | Accuracy | P Precision | Final Score
2 Am-241 267 07 15% 2658 146 045% 19 -0.06 -0.07 A 6.09 A A
2 Sr-89 373 15 30 % 380.18 2186 | 192% 72 0.10 027 A 7.02 A A
2 Sr-90 205 05 20 % 2131 1.77 395 % 31 0.26 044 A 8.66 A A
Evaluation Result Table for Sample 4
Sample Code | Analyte | Target Value | Target Unc. | MARB | Rep. Value | Rep. Unc | Rel. Bias | Robust SD | Z-Score | U-Test | Accuracy | P Precision | Final Score
4 Cs-137 209 1" 20% 196.31 850 607 % 17 0.75 0.9 A 6.82 A A
4 Sr-90 17 2 30 % 18.30 299 7.65% 42 0.31 0.36 A 20.13 A A

A : “Accepted” When both accuracy and precision achieved accepted states.

£ 105 |

¥ - i T R 105 & R B4 o RIER 2
R § €15 % 1060005736 5.3 & % &



27 %B

REEHTRIITERE A2 RE NG LS TE
TR 110581 9 5 105 12 9

5 2
%O EEEY jt;‘;i Zﬁi Ja
RExE Lt I
(2 gizgg) R W & 2 24
BRI s 55 | L 7
. #ﬁ& :7.;,; ’ SRR R SRCRRE | R B 84
I FE | Lt 14
SR T R g S *E | ER 14
(53123%) | spRpmEAERRME | 50 | 6| 144
SR RETARBE| £ | ER 144
WP S & ar ke
S R R
] T 77 Hk
AR ;I‘EH'& f:f FE | 2
ok s TR
(#3+2¢%) Ny ;.J fff“ E B 2
MR EFETRRR | A0 | &k 24
FRPEIETRRE | 50 | gk 24
AP AR R & | LR
Ry et p) kx| Sr-89/903H Rl p o 4
(% 772¢%) «%WEI’LEJ ETRBE | B | & 24
FREFBTRRE | | ER 24
B AL R EE BT 1
f““* PHEETEN | 5% | e | 4
FAPRE fmﬁ/,.um‘m Fa& | b 31
ok B E e B AR TR P a9 | 24 12
R TR R F2E | 1
E A e Ep| L8 2

F - P T R 105 & TR 45 5 E RIR S
Rt € ¢ 455 % 1060005736 5.3 & i &




A~ 23735 P 2 W iRl
AP R R ERBGHETRITELZRIED hikdp R §EF 2
BB SR R TR0 A R ARG RIS R
Rt~ AP FRACITFE S ERS A PREE PR G e B HE - N B
FEF Ao B AT~ R B ER  RsER - 4L-89% 41-90 ~ &
BB E ~ 45-23005 B A 1T E 8T o & AR B RSP A §5 0
%ﬁiﬁ%%ﬂﬁ‘”¥r%?$ﬁﬁﬁﬁﬁﬁ9ﬁ%ﬁ’%ﬂ%@
F i % % (International Atomic Energy Agency  IAEA)fe 2 B R i € 15
R P B BRIEERERGT G M EREEFRHETA
A AT KRR 2 2 PR A £ 89T o

%18 F »x 105 F
- P F TR 105 E BB HT PERE
TR i g gi&% % 1060005736 5.3 a0 &



#8 &

)=

Bt 177 4 i 4

T

A,\

S

A 1 = i* i 4

413 z0
P s

Bk 15 B R0 ISH B ) 0 e k3R o

be 5 PiAb

Af- FLERE R HETRERTR -

M ‘14*47’(«4%)

5P

ARSI IET TV T SR

Az L
R AE S R

WEG A~ EF(KY e PR | AR B AR A e R
i) =5
;ﬁ%&‘;‘é%‘,qlﬁ; %i}’rj"ri@-l :_é'_ %_7’%,9;:15%11 ‘J'i lﬁﬂ}:ﬁ]i "Eljo

RF) S BRI ~ 2R

RERLE 1

e ;;Ehgqgljlﬁf" zﬁ’]ﬁlip B o

Mgz ) 1 (digestion) & b i A BE S AT

1 3 RS . v
3 RN KT ! Qﬁ,}ﬁnﬂl T AR AT 2R (5 A A 45 o
i ff pgp | AT LB SRR R g ek

TR

b 5 PiAb

AR D e 3 ay TR RIVR] -

4%-89/90

Atk gy 1 (digestion) {8 iU
s]:f%é IRV NN I ' e
\: /?/ )o

B R ﬁ&/z‘ RN
RIGH & 7 A g &

4%-89/90

s ) 1+ (digestion)
e P iR

JEA LR g A 0 B 1Y
RIGH A 7 A fg B3 Rli2) o

Tﬁ&

2k Al | T R S TR R R
o espprg | M AR A Ly g
' T R RR
I:& N N /bl KO ~m P R S 2y 5 . N .
JJ: " 1\r f»f * k i SRS 0 TR AR RSP R

ARG LEE B E)

4—\-
iy
3
—1&5

B PR

#ifgj{g’fﬁglJ’ﬁﬁ*zg%ﬁli; P e

B (R RAFHY)

s 5 A2

PREFIRGHMESF > naMRT SADSL
P—‘ﬁfé’ @‘:’:/?J?E_."_ ’%-‘;c o

B s it (BE R AR )

4o B R

B OEE R R

= M

FUPR L AR IRRIREE Y

B AL A E S B E R -

¥ - Poac T R 105 E R B 4 S E RISE S
Rt € ¢ 455 % 1060005736 5.3 & i &




5+ Hcfh AT i
TR RS A 1950) 5

AR R A T B R @’“Jf*"i
BUER %w1ﬁ§&%%ﬁ"*§‘
BR o BB RS AL 17RF

iR S

TR RB FER B S S
) erE',EJ,E N4 B
) EJH'T 5',?]1@ GRS S T E
0 Hchh 2 AL R 4o & 945 o

A= 'H s

%9 BIp IR

’ . A b AR
S T A L S R B I
5 Mok wp o |(BESHOES GIE 2 G F A
- — g%'?% i*%B"ﬁﬁPFé“ .\_ur'}i( F
£ . B"’ﬁ: % ""?B"‘? }i
q-f'f«/f‘?"»%/_a S B A /F :L‘F/&
M = o Z 4«5’(“ ) LN E * %'_ ?J’/?JIE’ fl«%\%*%ﬁpﬁ"&:u/\—"}i
X 1\41’;"{%\‘/4'_' Ji,- N JE>s JE5 2 oo s PR ¢
FREE A EE(RY )| 8P ?Ff*vw‘*i”?“‘—ﬂ-‘*”‘*mw
TE A KEAE AR R
EE AL AR A b gl f}»&%iﬁg"ﬁ;fﬁ‘l BN APRY T
S5 R e
AR~ R~ 2 4e B Pifh ?Ff@‘*"g"*i”?'“ﬁﬁw"*ﬂmw
L i
V= ’] o
A o § P @?%ﬁ,ﬂmﬁa%ﬁwwuw
,J\t{ e B ,}fﬁé }Ffi%?"%iw?ﬂfﬁ@%ﬁ‘%iﬁﬂﬂ&l
£ Rty
T F Ak 4.-89/90 [ FPHRBIEAAPRDPFRER
M*\m(*“ )4i3f"(iﬁ £)~ %
FREE A)EE(EG §) T BRI R A B R T
EEET TR N AL N L ey RoRE SR ERERE
L3
i £.-89/90 f;piv TUP R A PR T
939L o
T F (AR 4E) s [RAPHCRIE SRR R
Bk - igj:’f);%ﬁkﬁw?] BERABERYP T T
O9ER o
i " }f;@@%ﬁ:iﬁdiﬁ_@%%ﬁﬂ@i
O9ER o
BB (PR B | s |l CEPIRIERL SRR
_'/r, o
f*/ﬂ\éz%_fé_iﬁ'll—a ’ W"ﬁﬁt’ '»?”{% Ea
= 1> 3z 4 = Y dé‘\; 1311‘7‘—1‘ ﬁPﬁ/ E_;J-
EOREAp (B R ALY e EHES | BE ) F‘*li”’m g r’ 'F‘,’:}"— CRIE
,?Jmi%%ﬂc%# Poaaey % w ¢
Sy BPlENEBRDPRERE F o
BRI S(B R A R g A g [BHERDEIB Y RIS RIE &
A (R kA R ¢ 5 A %%gﬁw%ﬁﬁ@o ’
% 20F » % 105 F

¥ - Poac T R 105 E R B 4 S E RISE S
Rt € ¢ 455 % 1060005736 5.3 & i &



Fod Elk sk Edp A 47 (5% i 456)
2.1 BB E i 5

145z % e R E L P

I % HAE 5 % 4§ 5 3.62E-01~6.47E-01
Tad & (F HBRETHSE 563

1E-01% & & /&)
2~ A ERBF B E T REF BT 2E 2 0 R FENERA2. B144T T o

3Tk B éw TR E o H g sbE E ¥ §?é‘@‘hqswfz‘sil,1553E02~132|501
a2 ] pF o e __”?”%EE,_'\-?-(10+004027/ PF) o

1 % § Aol R # E AR RIE % 7 5 7.04E-02~1.26E+00% £ 5. /=
S0 (F FHBEER S 7.04E-02~8.78E-01F £ 5. /= > 28,35
BEANA L HREQOEL 23 %) Y a B AR P - RS
TRhoeEFHCRRL BFERE RS R A RIS

2~ 3 Moo 2 23T S 0 EEONRERIR Fhl T RIE

3~ Z F Mokt B A TR o SHERIE R R

4235 Bete B A TR R BBIRIE X AP R4 B ER # B 2 <MDA
~3.28E+00F 5. /T3 2% - X o

2.3 KH(F 455k Bk < B ok ek s BTk S A kS LB A K)
1~ 25 kika &~ 8% o Mt Jliﬁagﬁ;.] BB o
2~ LRt B TS 0 IR E :",’J‘*Tf;@_°

24 BB AP (¢HEAS S AP EE  RiRL )

1 -2 (e RHEAS 250 EFKR iﬂfﬂb}n)/,,\ AR L v N X
EFRERFFIAERFRETHE SN EF-FEFHENE
§¥~sﬁ\ﬁﬁa@ﬁir$ﬁﬁ5%ﬂéﬁw%o

2~ fa&ik Fféﬁ 4\: B8 % 0 L 21370 & # F) 5 <XMDA~2.84E-01
B/ - @ E > 5304 T HRBIE > 2R A ART4E 5
> T ,é‘:i'g‘.) °

$ - Prac 5 D R 105 & TR B IE M RIAR 2
RAi g €153 % 1060005736 5% & i &



3 ix Féﬁ%n B AR % > & xh4s-13T0E & §5 ) 5 <MDA~2.96E-01
Pse /T e N A LRIE S RN A ARTAL 2
T . ﬁ"ii’!i) o

4“?ﬁ$ﬁ%%§ﬁ?¢ﬁ”%"ﬂ%ﬁmﬁé§%§ﬁ<MDA~NBEm
B ;u/é T . T{‘ "’"}-Pﬂ\lrﬁ’t *1‘3321@/?'“5’&;5‘?@4&;%&&
BTAL 5o /27 - FE) o FI4 3 HE-13TE A B e AR » &k
5 AL 89/904,\ F7 o 4L P75 5 0 4L-89% 41-907E B AR
REETRIE P - RF EL0E R R E AT R A B
16477 o

S5 PREFB A S F#HA TS > £ 341377 R 2 ) 2 <MDA~2.82E-01
Bs./ o7 - @ B0 THRRIE > RO B AETLE LD
T HEE)

6-FH R EEFFE RAEER LS NS FELY  HERER

SRR EL S L ED)FE RS A TSR 0 BRI X R
25 AE AP (e A F A A - pRi )

L AR (s A E A A RR2F)M RS ESE B h A
ERFREAE A RE D R B A K

2‘}'55";?\“{{4\2%?;%’3"/»\’}?“% v % xh 43 137?@&%H§<MDA~
4.22E-01 7. FU/‘ CHEE N E &?ﬁﬁ@“éi3"é/? Fo g Mata g

RE@AR 0 /27 L) FE R BB -13TER 3 e A%
L R 89/90/\ 15 o ALA T % 0 41897 41-0078 B #0143t
PR R E ) T ORE

3o FE R B HA TR o BERIE X AP
’JIF] ﬁ: E *’”(/‘* /ﬁ‘)vé‘*‘?\%f 5 i PJd'A"\ *fr 'L% ’ ﬁk/? * ;J_ F‘ﬁé ’
R EACECER: IN-F IS S-S 20

Iy (2 AR RRICHEF)S TR S P T2 E RS
AEREHGIE S ARE AR F B RS a7 T o

2 A EBHR S RFLS RS P ES13TE R R <MDA~

- Frau s T R 105 E B G e E RISE S
R § €153 ¥ 1060005736 3.% & i &



156E+01E 5. /27 - §2€ » 0 H i & ST:p1E - 03 MR 3 A&
B(7408 5. /27 - §5E) °
3 A HBEFSNHATLEE > R FE N EN T 2 7 # 1(SL116
SL164)# {7+ & 2h47-2387% & 39 MR &R B | ¥ B £ 0 @ 47-239
% 45-200/4,7% B # ) 5 8.91E-02~4.07E-01E % /2 7 - §¢ £ -

45 BRERAS R HA RS BRI R RPE e Pl - Rk B
Fyhe B 3 TR EREAA . BT AT o

AR EERS S AT RE O BERIEX REA

/

2.7 FEEFI R 17 2 )
LB B M R AR

- P F TR 105 E BB HT PERE
TR i g gi&% % 1060005736 5.3 a0 &



28 i %

3
AWM AFTANTR L FO TR CHBTHEAPRFRINE ST
B AR L ER ERIVRIEE R
3

F ARk oRBEALAGTHUAMREMAAAR RS o2EER K 163 X
oA fRER R 2272.0mm e SEANRER AR AFTE FE2 80 88
AR R R RIS RE F RS

iz

P - -1 = z 7 B a0

" X 18 17 18 14 12 15

LERES E A B 4 7 L 3 L _ L -

" X 5 8 15 18 12 11

H > > mm

)JI’),\ — A —- X s g A El = B

E 292.0 210.5 240.0 229.0 97.5 308.5

)JI’),\ = A N A i’? L 2 L _ L -

E 59.0 39.5 467.0 222.0 89.0 18.0

&R T A — A R B E 0413
DATE FROM <2016-01-01-00> TO <2016-12-31-23> %132]3
arEH- e— 5 3-0.0

8.0-10.7
GF — 317
STABILITY-ALL M

*:%

¥ - Frav 3 T B 105 & R B G o E ORISR 2
R § €153 ¥ 1060005736 3.% & i &



2.9 & BHEER

5 2% o LI A U

ARG BT R B A XA SRS B ER -
FE G

g TRBARSE RIS e THA 2 MpREEE S 2 Yk
— SRR

1.3 W»wffvr%lJﬂfﬁf—éd ARFET R A S AT Rt - b

SHRE 0 BEAEALE T A AHE et e

ARBEZPRTREREERT I 2P E(F - TR ym;@da

)R AEHE T RIEHE =(FEHR)—(B2 5# 20T HF ToE+3 B
BA) BEEHEFH 02X 5 A8 o ZorifigiE | 30E & 0.05mSv
& £ 0025mSv > plixzz | >t MDA -

@FFBEZ PR EFAET ﬁdﬂz Fl”ffff EEA T LR
B4 B2 AT T2 X AT R K BB R 2 AR

b A 3 S BRI 2 A ST SRR 2 R T

D(%)=2190xSxKxH

D(+)=8760x SxKxH

D : #8t R E 2 3 »oHE (MSvia)

S:dpd e fE)rTid %Viﬁ‘; A el 7 e % Fllice B G (2 3R)
Zpt 0360 & O AFEFEGEN & FlE08 5k EHEW&OZ
N SO r]gcoz FyEeg & Fl(Fr)) R ik &3k 6 A idg e
BN ARBE S RE o F TR o

K @ H (=5 #42c8tdiE & (Bg/m)
¥ ;L 5 %A 80kg/m2 > B~0.05m % - A 5 1600kg/m3 o ¥t A
¥4 o %R 40kg/im2 - B~ 0.025m JF o

H : $248 0| 3% Fli(mSv-m?/Bg-h)

Epifhid SRR A B S L ARt o

F 32 BphoipliF4s (Cs) -137 24 4% (Sr) -90 ¥ 46 > 3+ 5 &8 ¢4 3|
B Jf‘—”%fzél@'ﬁ—i; E2_I #%ﬁ’#’@ » e 4oipl1F4E (Mn) 54 ~
4 (Co) -58 ~ 45 (Co) 60~ 4# (Cs) -134 & A 1 %48 > R F R
,—E?—F‘L EN @é’??}é‘{gdi °

<5

-

g “‘k

4
H b

c\t‘%tt
E:Iﬂ* F

'il

-~ RPRIER
1REP AR bt fEs e 320 0 e r &R ok B KR T o
2.0 3B - E N TR TG AR
HEg e B(Fe 2)=[g a5 R EEHE G (Fa 2/ )X[- & &

- Frau s T R 105 E B G e E RISE S
R § €153 ¥ 1060005736 3.% & i &



PP B (8 AJX(E )X AT R )1(3 IR g 2)
- R PR THRET A 22 -
(DPfE# #r & =837 ohpPfie TR RX(E4 88 )
Q1 faE > £ =Z(hHEFERY & p TioaeaitH s R )X (4 s
enTiok RS E) e AL PRSP B ER G R
B R G RE P AR E R G R o
BRI Al ¥TRIF 28 E Bﬁkﬁéﬁ. EZORE S IL R § 20!
TSR PR BTR bl g B Ao e A [ /;' B3t
E';]M;T\n’ﬂ"] 5 i%-'f?"ﬂ P PR Bl Rl PR R E 2 o
3.5AE  UhxE AL -
A48 2 HESEV ST RPAPME o ® TR A0S F L BT A TR
= ~HE TR S
lig* %]+ 2 REE FHI£ 107 o
2.4% (Cs) -137 % 4% (Sr) 90 ¥ it k p P RTA- > iirx,fg‘:@}ﬁr& i
%#ﬂm@ LE e EE ﬁﬁl%%#%&ﬁjﬁﬁﬁgﬁﬁﬁ? s
i;ﬁjﬁwﬁﬁﬁiﬁﬁwﬁgﬁ%°
34 (Mn) 54~ 4= (Co) -58 ~ & (Co) 60 % 4% (Cs) -134 % L g PifdssF
1561 :rii—“r?;’r)‘”c » X »’H";féizriw (K) -40 ~ 44 % ~ 43 5357 15 2&/E -
‘ﬁﬁkﬁ%“ﬁ5%%9ﬁ£“§”° B P B E T o
5.IF — PR » I — flsdth o $17% Bl BEY GER T I0E B o BRI E R o
6.7 A B~ EFHEE GBE LR THEHL —‘F'f fT2+8 » 2R EHF AdT
BRI P47 o
ZPERPREG T E ARG RIS E P M R R ST
BT iRt A REx BARE - LT RFEEET R
Pp A XS PP - BB RHRE MR T2 B AT2 AL
ﬁ#%f”ﬂpﬂﬁﬁ4‘€i:éﬂ%??ﬁﬁﬁgﬁ%§%ﬁjw

Bo B @bt &) T un B ARE LT 975N T & mdch

S

l‘#ﬂﬁﬁ

(DFR B dgRiabh it o 472 S B A0 - v 4 11 -
Qi * £FF 2 GG oM E e 3o £ 10 2 123 4 14

F - P T R 105 & TR 45 5 E RIR S
Rt € ¢ 455 % 1060005736 5.3 & i &



% 10 Fxac - B M4EE e * & 75

FEE 517 & (1207 B T2 K 27 A& 12 & <1 A&
G P

e en § Rl A 8000 8000 3700 3700 1400 1400
NN o E 730 510 510 510 510 510
Ei ST lE 125.51 | 104.06 72.88 56.10 48.61 23.99
1 AR WE:: 158.20 | 118.70 | 101.80 74.88 41.38 15.92
k& AR 144.85 114.84 91.46 113.67 57.20 26.98
y NEVE: 4.29 1.48 1.46 1.11 0.55 —
fe ok AR 117.00 68.25 68.25 68.25 68.25 17.11
[~ ~TlE 65.90 55.95 4951 43.42 28.88 8.07
A KR AL E: 64.29 72.45 53.41 39.51 22.90 10.37
P AR WE:: 10.96 10.42 10.35 7.79 3.21 3.13
R 1 -

NI 856 78 52 52 — —
per Y
R

LAt Fadz Moga #ma i mRBEEEVHENE ) (108 &K)
YT L AR 103 & 1 A F 107 # o

2AFHFFEE 2 4kE5I* p 2R RG 1109 -

Bk HRNE FF RE kS FE K R AR AFLE AR
AEpop B BB HE R e TR 2 A HE =R 2
ERLEGH B QR RMER S T RS RS HHRFS AR o d §
PR ASTAHEY  EE 1 ESkE S FE 7&;# CE AT AAEE A
F 2.7 F-f F5 A w55 0.300 ~ 0543 ~ 0.045 ~ 0.143 ~ 0.217 ~ 0.018 ~ 0.358
2z 0.006 -

4 ¥cie g PR M AEE R Y B TS 5517 RE&A LoaugE LR 975" F 4
Pl R EERPIERE N BLETERA G2 975 F A ik

- Frau s T R 105 E B G e E RISE S
R § €153 ¥ 1060005736 3.% & i &



2011 TREGEFRCRAE A T2 T E RS AR
k ZH BipAs |EF Y| 2w oy
(Bs /=) ERI 23O,/ aT-#E)|(R s a7-#E) | (Bi/o2) (B T1-358)
Ml # Ml A M| A Ml 2| A2 M| 2| |# M| X% e
#f % 1004|101 1 |010] 1|90]| * | 5 * 1 5 * 15 * 1100
0 38 [ 10| 1100 | * * * * *
454 0.08| 04| 40 |0.05| 06 0.13/0.3|110(0.24/ 0.5 0.09/ 0.4 1.08/ 3 | 110
4859 0.16 | 07| 15 |0.15| 12 0.31/0.5| 40 |0.48/ 0.9 0.19/ 0.7 2.29| 6
458 0.08| 04| 40 |0.06| 06 0.13/0.3|1101(0.23/ 0.5 0.09/ 0.4 1.16] 3 | 110
4760 0.08| 04| 10 |0.05| 06 0.13| 0.3 | 40 |0.23/ 0.5 0.09/ 0.4 1.01] 3 | 10
4565 0.22|09| 10 |0.14| 15 0.36/0.5| 74 [0.54| 1.0 0.22/ 0.9 2.86| 7
4389 0.07 | 01 0.71| 10 0.27| 1.0 0.20( 1.0 * *
4490 0.02 |01 0.37| 10 0.13/1.0 0.12| 1.0 * 110 * 110
-5 0.15|07| 15 |0.13| 10 0.24/ 0.5 0.40({ 0.9 0.16/ 0.7 2.05| 6
4295 0.09|07| 15 |0.08| 10 0.13/0.5 0.24/ 0.9 0.09/ 0.7 143| 6
#-131 |010({01| 1 |0.38/05| 30| * 0.26/0.4| 4 |0.02/0.1|0.4|2.65 3
44134 1 0.10/04| 2 [0.05/06|370|0.13/0.3| 8 |0.23/0.5| 37 |0.08/0.4| 3 |1.25] 3 | 74(20)
45137 | 0.10 04| 2 (0.06/06|740(0.15/0.3| 74 |0.26]0.5| 74 |0.09/0.4| 3 |1.25] 3 |740(20)
48-140 10.34 04| 10 [0.63] 20 0.48/1.0 0.89( 1.0 0.32/1.0| 10 |6.71| 10
4§140 | 0.09 | 04| 10 |0.22| 20 0.08/ 1.0 018( 1.0 0.09/1.0] 10 |1.71] 10
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Hei g5 d 0k
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<1#& | 12& | 27& | 7124 | 1207 A& | S17A | =1/ | 124& | 274k | TA24& | 1217 & | >17 &
H-3 | 6.4E-08 | 48E-08 | 31E-08 | 2.3E-08 | 18E-08 | 18E-08 | S1.2E-06 | SLOE-06 | S6.3E-07 | S3.8E-07 | S2.8E-07 | S2.6E-07
C-14 | 14E-06 | 16E-06 | 9.9E-07 | 8.0E-07 | 57E-07 | 58E-07 | SLOE-05 | S1.7E-05 | SLIE-05 | S7.4E-06 | S6.4E-06 | S5.8E-06
Cr51 | 35E-07 | 23E-07 | 12E-07 | 7.8E-08 | 4.8E-08 | 3.8E-08 | S2.6E-07 | S2.1E-07 | SLOE-07 | S6.6E-08 | S45E-08 | S3.7E-08
Mn-54 54E-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
Fe59 | 3.9E-05 | 13E-05 | 7.5E-06 | 47E-06 | 3.1E-06 | 1.8E-06 | SL7E-05 | S13E-05 | S8.1E-06 | S5.8E-06 | S5.1E-06 | S4.0E-06
Co-58 | 7.3E-06 | 44E-06 | 2.6E-06 | 17E-06 | 11E-06 | 7.4E-07 | S9.0E-06 | S7.5E-06 | S45E-06 | S3.1E-06 | S2.6E-06 | S2.1E-06
Co-60 | 54E-05 | 2.7E-05 | 1.7E-05 | 11E-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 | FLSE-05 | F1.OE-05 | F5.7E-06 | F3.8E-06 | F2.5E-06 | F2.2E-06
Sr-89 | 3.6E-05 | 18E-05 | B.9E-06 | 5.8E-06 | 40E-06 | 2.6E-06 | S3.9E-05 | S3.0E-05 | S17E-05 | S1.2E-05 | S9.3E-06 | S7.9E-06
S-90 | 23E-:04 | 7.3E-05 | A7E-05 | 6.0E-05 | 8.OE-05 | 2.8E-05 | S42E-04 | S4.0E-04 | S2.7E-04 | S18E-04 | SLGE-04 | S1.6E-04
2r-95 | 85E-06 | 5.6E-06 | 3.0E-06 | 19E-06 | 1.2E-06 | 9.5E-07 | S2.4E-05 | S19E-05 | S1.2E-05 | S8.3E-06 | 57.3E-06 | S5.9E-06
Nb-95 | 4.6E-06 | 32E-06 | 1.8E-06 | L1E-06 | 74E-07 | 5.8E-07 | S7.7E-06 | S5.9-06 | S3.6E-06 | S2.5E-06 | S2.2E-06 | S18E-06
RU-106 | 84E-05 | 4.9E-05 | 25E-05 | 15E-05 | B.6E-06 | 7.0E-06 | S2.6E-04 | S2.3E-04 | SLAE-04 | S9.1E-05 | S7.1E-05 | S6.6E-05
Ag-110m | 2.4E-05 | 14E-05 | 7.8E-06 | 5.E-06 | 3.4E-06 | 28E-06 | SA.6E-05 | S4.1E-05 | S2.6E-05 | S1.8E-05 | S15E-05 | SL.2E-05
1-129 1.8E-04 | 22E-04 | 1.7E-04 | 19E-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 | 18E-04 | 1.BE-04 | 10E-04 | 52E-05 | 34E-05 | 2.2E-05 | F7.2E-05 | F7.2E-05 | F3.7E-05 | FLOE-05 | FL1E-05 | F7.4E-06
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2012 RSP A r B B4 2 6 R s £ el TR ()
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<1%& | 12/ | 27K/ | 72K | 1207 & | S17A | =1k | 12K& | 27A | 72Kk | 1217 & | 17 &

1-133 49E-05 | 4.4E-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 | 29E-04 | 2.5E-04 | 2.3E-04 | F2.3E-01 | F2.2E-01 | F1.6E-01 | F1.3E-01 | F1.2E-01 | 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-01 | F1.0E-01 | F1.1E-01
Pu-239 4.2E-03 | 4.2E-04 | 3.3E-04 | 2.7E-04 | 2.4E-04 | 25E-04 | F2.1E-01 | F2.0E-01 | F1.5E-01 | F1.2E-01 | F1.1E-01 | F1.2E-01
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#13 ¥ 46 3 RSP - 2 ¢ R RALH] ok £ i Tl

Efi(%ﬁ’?# ':I_%/‘}Q/EEL,"J‘B?})

b il 7 kg ik

(mSv-m%/Bq-h)
.51 1.07E-10
4254 2.85E-09
458 3.33 E-09
559 3.96 E-09
460 8.28 E-09
65 1.95 E-09
05 2,53 E-09
4205 2.62 E-09
131 1.31 E-09
£ 134 5.33 E-09
£ 137 *° 2.08 E-09
125 1.47 E-09
4 140 6.84 E-10
140 7.78 E-09
4 -141 2.49 E-10
47144 6.62 E-11

1AL TP F WE g Sk 5148 2 (U.S. Environmental Protection Agency,
Washington, D.C., Federal Guidance Report 13: Cancer Risk Coefficient for Environmental
Exposure to Radionuclides, 2002) -

7221 45(Cs)-137 2 RE 7k 5 »uB| B Thdcr) £ FB NG 541 S dp 5147 2 ¢ 43 (Cs) -137 &1 42
(Ba)-137m #p4e @ {7 o

$31F £ 105F
¥ - v A Tk 105 £ TR A5 T R4 2
Rt € €453 % 1060005736 5.4 & 4 &




214 ScbfRaleR 2R 2 T RRE R E AR H S B

g Ed 2 TR T I PRERE SE(ET S L)

bk =14 1-2 & 2-7 # 7-12 # 12-17 >17 #

1-131 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
b e d o 2 Y R G E YR B E G(FF S L)
g | =1 K 1-2 & 2-7 # | 712 A& | 12-17A | >17 k&

1-131 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

PP 1 A 2 4 p 2002 ICRP Database of Dose Coefficients: Workers and Members of
the Public & Ver 2.0.1(" ™ # 4 : ICRP Database =£@k) » 3z bd gl i
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