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SUMMARY

In order to assure the conformity with the requirement of radiological effluent
technical specifications, Taipower has established and administered an integrated
environmental monitoring program for Chin-Shan nuclear power plant. On July 16
2019, Chin-Shan nuclear power plant is in the state of decommissioning.

The amounts of analysis during the 2nd quarter of 2025 (see table 1) were 15,882
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 environmental monitoring report shall be
submitted to NSC ROC. Then, The Radiation Monitoring Center of NSC 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 quarterly radiation dose of member of public around
Chin-Shan nuclear power plant is less than 1.00E-03mSv. (Design objective and
limiting : 5.00E-0ImSv/y/site)

Although trivial of radioactive materials released to the air, ocean environment
surrounding Chin-Shan nuclear power plants were detected. It is concluded that the
impact of environment dues to the decommission of Chin-Shan nuclear power plant
during the 2nd quarter of 2025 is insignificant.

Table 1 Amounts of analysis during the 2nd quarter of 2025

Medium & Pathway sampled Amounts
Thermoluminescence Dosimeter(TLD) 45
HPIC 15,288
Airborne 432
Fallout dust 6
Waterborne 82
Organisms 5
Marine 5
Indicator 4
Sediment 15
Total Amount 15,882
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Table 2
Chin-Shan Nuclear Power Plant Environment Radiological

Surveillance Program Summary during the 2nd quarter of 2025
Monitoring Period : Apr 1, 2025~Jun 30, 2025

Medium &

Pathway Enylropmglstal Environmental monitoring results Strategy
sampled monitoring items
L.TLD 1.With thermoluminescence dosimeter (TLD),

the gamma dose rates were between 3.60E-01

Direct radiation ~6.45E-01 mSvly. B
2.HPIC 2.With gamma radiation monitoring network, the

gamma dose rates were between 4.57E-02~
1.10E-01 pSv/h.

1.GB 1.Gross beta activities were between <MDA~
1.03E+00 mBq/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 I-131 were below the minimum
detectable amount (MDA).

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

radionuclide was found.

Fallout dust 2.total y activity  |2.The total gamma activities were between N
9.85E-01~1.43E+00 Bg/m? - d.
1.H-3 1.Activities for trittum were below the minimum
Sea water dej[ectable 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 detectable amount (MDA). _
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for trittum were below the minimum
Pond water dejcectable amount (MDA). - B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for trittum were below the minimum
River 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
Ground water dej[ectable amount (MDA). - B
2.y Spec. 2.With gamma spectrometry system, no artificial
radionuclide was found.
1.H-3 1.Activities for trittum were below the minimum
Constant  period detectable amount (MDA).
rain 2.y Spec. 2.With gamma spectrometry system, no artificial N

radionuclide was found.
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Medium &

Pathway Enylropmgntal Environmental monitoring results Strategy
sampled monitoring items
1.H-3 1.Activities for tritium were below the minimum
Constant  volume detectable amount (MDA).
rain 2.y Spec. 2.With gamma spectrometry system, no artificial N
radionuclide was found.
Tea leaf Activities for Cs-137 were between <MDA ~
(Farm products) Y Spec. 2.85E-01 Bg/kg - fresh, and far lower than —
P investigation level (74 Bg/kg - fresh).
Marine Spec With gamma spectrometry system, no artificial -
products(Fish) ¥ Spec. radionuclide was found.
;F?;\;Vr:gtz(;?ma Spec With gamma spectrometry system, no artificial B
indicator) ¥ Spec. radionuclide was found.
lgﬁ;;?ﬁealga Spec With gamma spectrometry system, no artificial B
indicator) ¥ Spec. radionuclide was found.
With gamma spectrometry system, no artificial B
Shore sand Y Spec. radionuclide was found.
Sea Sediment v Spec With gamma spectrometry system, no artificial B

radionuclide was found.
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1 Co-60 | 235 + 2 | 236 + 7 | -03 | i@
9 L Cs-134 | 198 + 1 | 203 + 5 | 22 | @&
g |(Rn/27 92E)| coq37 | 284 + 3 | 272 + 7 44 | 48
4 Sr90 | 261 + 16 | 256 + 7 | 20 | i
5 Co-60 | 397 + 06 | 408 + 20 | -28 | i
6 & Cs-134 | 413 + 04 | 410 + 20 | 08 | @i
7 |(Bs/27 B o137 | 427 + 08 | 409 + 18 | 46 i i
8 Sr-90 101 + 6 |1029 + 50 | -14 | @i&
9 Co-60 | 0.0587 + 0.0005|0.0571 £0.0010| 2.7 | i i®
10 Cs-134 | 0.0587 + 0.0003 |0.0571 £0.0012| 2.8 | i
| s Ef\ ¢y | Cs-137 | 00660 00007 0.0575 £0.0010| 148 | @i
12 Sr-90 | 0.1070 + 0.0055 |0.1034 +0.0031| 3.5 | i@
13 GB | 0.0990 + 0.0043|0.1030 £0.0010| -3.9 | i i®
14 Co-60 | 329 + 05 | 323 + 10 | 19 | 8
15 Cs-134 | 341 + 04 | 323 + 13 | 55 | @&
16 - Cs-137 | 354 + 07 | 326 + 15 | 86 | @i
17 (Rw/=2) Sr90 | 158 = 08 | 153 + 03 | 3.1 | i@i&
18 Gp 199 + 15 |2068 + 6.1 | -39 | @i
19 H-3 514 = 29 | 495 + 8 | 38 | i@
20 Co-60 | 316 + 05 | 308 + 13 | 24 | i@
21 ag Cs-134 | 364 = 04 | 360 + 16 | 12 | @i
99 | (Bn/2T -#E)| o137 | 390 + 08 [360 + 16 | 82 | @i
23 Sr90 | 310 + 19 | 318 + 7 | 26 | @&
24 Co-60 | 252 + 05 | 246 + 12 | 26 | ii®
25 . Cs-134 | 269 = 04 | 245 + 1.1 | 98 | @i
96 | (Fn/=T - #E)| o137 | 321 + 07 | 288 + 14 | 116 | @i
27 Sr-90 144 + 9 | 145 + 3 | -10 | @&
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28 Co-60 | 420 + 08 | 413 + 18 | 17 | @&
29 . Cs-134 | 356 + 06 | 314 + 14 | 134 | @i
30 |(Rs/27 - #E) | o137 | 484 + 11 | 413 = 17 | 171 | @&
31 Sr-90 106 + 5 | 103 £ 2 | 33 | @&
32 Co-60 | 432 = 07 | 405 + 18 | 67 | @&
33 . Cs-134 | 419 = 05 | 407 + 18 | 28 | i
34 | (Bn/27 -#E)| o137 | 386 + 09 [369 + 17| 48 | @il
35 Sr90 | 668 £ 41 | 72 0+ 2 | 71 | a4
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1 K-40 | 5007 + 438 | 511.0 + 562 | 0.14 | i
2 Cs-137 | 1000 + 52 | 965 =+ 129 | 025 | ii%
13
3 fg TI208 | 150 + 13 | 147 + 26 | 009 | i
(E\ ;u/,é} ’T ¢ gii)
4 Ac228 | 424 + 21 | 457 + 73 | 043 | i@iE
5 Sr-90 39 + 06 | 36 + 04 | 042 | @ik
6 K-40 |57742 + 4665 |66963 + 823.6| 097 | i
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g Sr-90 | 686 + 75 | 707 £ 7.8 | 0.19 | i
9 Gk K40 | 113 + 16 | 11.8 + 20 | 021 | #€i
10 (B s/ =) Gp 0.049 + 0.015 | 0.042 + 0.025| 024 | i iE
1 ok H-3 398 + 45 | 400 + 36 | 003 | #iE
12 (B 2/ 24) GB 135 + 0.5 | 140 =+ 008 | 027 | #i&
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IAEA-TERC-2024-01 World Wide Proficiency Test Exercise Individual Evaluation Report
Created on 2024-10-17

Evaluation Tables for Labcode 4. (Values and uncertainties expressed in Bqg/kg for sample 1 ~ 3&4, in Bg/sample for sample 5)

Sample Code | Analyte | Target Value | Target Unc. | MAB | Rep. Value | Rep. Unc | Rel. Bias | P-Test | Trueness | Precision | Final Score

1 Na-22 19.10 1.00 20 18.82 1.14 -1.5% 8.01 A A A

1 Eu-152 14.80 0.70 20 15.13 1.01 2.2% 8.18 A A A

1 H-3 19.50 1.00 30 19.95 1.22 2.3% 7.98 A A A

1 Sr-90 23.60 1.20 30 23.18 1.09 -1.8% 6.93 A A A
Sample Code | Analyte | Target Value | Target Unc. | MAB | Rep. Value | Rep. Unc | Rel. Bias | P-Test | Trueness | Precision | Final Score

3 K-40 873.00 44.00 30 973.39 84.88 11.5% 10.07 A A A

3 Bi-214 340.00 13.00 30 322.00 10.05 -5.3% 4.94 A A A

3 Ac-228 307.00 17.00 30 331.35 9.11 7.9% 6.18 A A A
Sample Code | Analyte | Target Value | Target Unc. | MAB | Rep. Value | Rep. Unc | Rel. Bias | P-Test | Trueness | Precision | Final Score

4 Cs-137 2.44 0.26 30 2.75 0.72 12.7% | 28.27 A A A

4 Ac-228 130.00 8.00 30 123.68 4.34 -4.9% 7.08 A A A
Sample Code | Analyte | Target Value | Target Unc. | MAB | Rep. Value | Rep. Unc | Rel. Bias | P-Test | Trueness | Precision | Final Score

5 Cs-134 7.71 0.39 30 7.86 0.10 1.9% 5.22 A A A

Sample Code | Analyte | RobustMean | Robust SD | Rep. Value | Rep. Unc | Rel. Bias | Trueness | Zscore | Zscore Evaluation | Zeta score | Zeta score Evaluation
1 gross- 8 80.10 14.70 79.50 4.99 -0.7% A -0.04 A -0.04 A

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

S-PaBiRI4ES 2ERBIEHT RS
P& g g3 % 1140012917 530 i &



+7 B

L L
4°5
W

AN

i&l‘&"]-_p /FJ /F_,i iq ,:“

2 EE 3L

ik - T4

TR

14#47 511426

$i7 | &
®RE kR v 3E B T ‘ ]2E
)i —E; % "I 1 BX F I g A= 1 A %
(& 2-13%) A = ek 1*3=3
¥R o s FE | EH !
BRI R : ; /
(£ 3+72k) B A E 8 TR PRI +0 ER | TR3=21
B R *E | ER
B R A R P R FE | B -
(% 35103%) R RARTRBIE | B | £ | 10*3=30
SRR RAETRBE| | £ | 10*3=30
E N ST L )
oF TR FR
RERRE SR & | &g
—F‘J- /E'J ,:< éj‘u 'L(E'J 7:/{—3“ *’fi_’g o _—
Rl - o o - y
(53727) SRR | K| B | 2936
TR EFEIRPIF &1 & ¥ 2%3=6
PR S *E | ER
iR R Sr-89/903+ i) v 5 & & & o —
(% #°3¢%) &m&w EXRPIF | FT | £ | 3%3=9
BB TR B = 7 & F 3*3=9
g kA B 2t ok s il - & ¥, —
& PR ST 3|t 1
T E R F AR e ELa| L 9
kP E R AR TR R 0 | | 1%3=3
. , PRl #2E | EH
GRS = 1L p
i«pp”ﬂb/? B2 FPT| ER -

: “---”%\'ﬁ I%’ ttrr";? JL 7‘

SRR AT AR

F - Priv s 4’&1144?-53 2ERBEHE

% ¢ P53 % 1140012917 %m.

__4
I

k3




4~ RATIE P 2 iRl
zk,\ﬂ’f?‘fﬁ‘éfik%w AR SRR TR ERIIE P Ryl g iSRS 2
BARSTE RIRH 3700 3 R A TER ] B REA FF

*ﬁ‘iﬁﬁﬁ%mfﬁﬁﬁSMﬁwmﬁﬁﬁmﬁﬂgmi\ﬂgw
EF v B an ot AL 8BRS AR 40892 4090~ F B A

AT ARPAE R AT RS o AR ER M E A, T Z AR
BT R o hF LR FRORHEPES TR R R R
¥ (International Atomic Energy Agency > IAEA)fri%:% ¢ 45 5+ 1 B ¢ o
FH 2 HBEEERREINGT S FM LR BRI EEELS T RP
i 2 PRk o d 8957 o

=
—
(@)}
R
|+

2 90 T
Yo Pag TR ES 2ERRIEHE RIS
Pk g g3 % 1140012917 S &



%8

BEFEAT 2

%\;

A,\

kil

5

P

7 = e i

PAS

By
)
%
S
13

P 0
P

Bk 15 B R0 IH B ) 0 e k3R o

b
SRy
=
=
\:\

w8 i

BAf- B2 05T B8 R R o

L

s 5 P

it BT B 1 AR v R R

s 5 P

B B 1S R 4 4R R

FEEEFIHRAEE
=F) > FA R
PONEF(RS )5

s 5 P

WLRE s AR I fﬁ R RR o

GRCRLE

Mgz i) i (digestion) & S T A BRSO AT
2 H R T DA R 5 i A T o

a%f
o

RE Rt

S B HS R kAR R R S e
it k3R

N
"‘;J \
N

/4
w7
ki

W
47‘_.
2k

4B P

EART B8 e k3R -

LA HOE S B F
EER(EF) A4 (i
A S R A T E(F
TE) A RERR) -
EFE(ESH)E R ¥

£%.-89/90

f R gy 1 (digestion) {8 0 A % JRAV L2 4L
Pif o £ R PR R RIGH G T A

iRli) o

4%.-89/90

&) i (digestion) ~ JE AV R B I AL AR 0 £ Y
AL SRR T 4 M) -

I A bbb | AT T (S B R a0 e R
é;}( * oK —);:_&IT r,} e f.?é.}ﬁ_—”)— 7"%’}‘5;} 28 Kﬁ/gié’%:l;; "%11%\' 7L _{E’ﬁ‘v’ » 1) %A fﬁ
S 3 T . i
it R3Rl
ki i SEAT 0 R MR R -

TR ERAC TS NS

b B P

B G 0 R G e R -

B 34 (B R

4o B R &

i
FRAEERIGHMES L AMT - ADSL

EREGH(REER )

v § AT

RAGE MR BRI E S S o
|

B UEE R R -

o

DR RS RIRE C HE T BB B REE -

o P aF R4 EY 2 EREIEHT R

4
i
P& g g F % 1140012917 5L & &




5~ Hchh AT B

B A RO s fE A 47 R g2 A TR TR
AR M E_o B RArsa B
PIER Ao MRS
R o AR 17

%9 HypaSE R R

R R PR 2 5
PR Bt ATIR R E A PR
s B AR R E R £ Bk Hp B et 1S
it ﬁiﬁié@g}@ Pl4eZ 9477 o

% B ¥ = KA ]

S

B B e 2 R B

B P B HPw 25§ R

T & Mok N B %‘,}?J BN A PR R .u/r');)‘i
3 F ek whr AP TFEERT G R
- ek | L m%fﬁé— LR s R B R A PR HP R ,\_‘/r-)i

(v §) | AP
5

iﬁi%%ﬁnw@ﬁiﬁﬁmﬁi
ER o

NEE! | b 5 P

T TR AR AR T T
¥ER o

T TR AR AR T T

R L i - N oy

= chp [BARENER LSRR TR
ko 5 b iﬁi%ﬁ&n%@@%%&#@i
%R Mok poso00 AP RIEE RS RIE AL

ad CER(RY F) TR E R AR BT

:‘I—;E‘Fl:\ﬁ‘:q%}‘ ~ }’ﬁ\jﬁ%"—f_\jﬁr N é‘g}-89/90 i:—:]‘;—é, o

L

ke £1.89/00 | T TEEBIR TRIE & A BRI A T

- LR o

A & (F AR ) A S g FPAE RlEr 2Rl R s

%3 & TE TR E N AR T T
BEER o

L (AP LA A R be B dE }F_‘f;};«éﬁ"ﬁwﬂ BERABFEHTT
:‘/r.
EaBERlx o v w7 g P

e d ¢ TG iE T BURE TR
BRI H MBI L TR G e
& RlER AP FRDREHE S

TR (ERE AE nEwe |2 ﬁ%‘izw’if' VB ;R

% 18 F

£ 90 |

F - Priv s "‘”f1114f—‘%2§1§‘ 3 45 54 5 B3R 2
% ¢ PigF ¥ 1140012917 5.3 % %



$ % TRl A 1 (5 )

I~ 45k LR EFE RIS S
# [ % 3.60E-01~6.45E-01 &
£ 5607E-01% & % /&)-

FoplEdnts 2 EHERH
WhRZpEdac 5 &3

HRAFEHEA
B % E(E R

2~ AEFF LR EIT RIS FER2E 2 R FENERAZ B 14577 o
«Lh,;g i.‘,;’::z' 3515_ P‘E'J Lé;__\at s

Hogg s m R 5 %6 p 5 4.57E-02~
1.10E-01 ficd 2 /] B> gk %

+3 % 38 (1.OOE+00/cT & /] pF) o

I 35 Mol 3 B R R R ‘**#F],«»<MDA~IO3E+OO% E' ./
2}?(3W}f%“&%@;831E02~750E01fE B m ) zmji
CERE NP S ICIEN WSS IDE RN 3§ X 5 ﬁﬁ—&iT

W MO B ERERIESE O FEHE4Z BILSHToT o

=

D~ % F ORISR A 4T % BRI R B )

'a ;'EIJ:E’; o

3G F HORAB A EA TR BERE R AP

A~ s B i d# g%  HEREIRPE A0S ERFRG
B5E-01~1.43E+00F 5. /L > 2% « X

\O

o

23 KHE(E 5K~ ok s ok s ek s BTk S RPERCRE R A K)

1~ 8 kHA A4 8% o M PR BE) 7R E o
2 AEREAE AP REE o BERE R AP o
24 BB F(FHERAR AP EE S R

T ERICE S Y TS - R SR LTS SN SN

ELE S RFEAFARGFEZ IR P RGP LMD B AR
’]:ﬁ’lf_;{. o

2  FEZF AL A HA TSR 0 & 413775 B $ ) 3 <MDA~2.85E-01
A I 3 S A A

SHRE B M Lk R R 45137 0 $0iB K
WM RETAR B DT - T

% 19 §

P

90 F
FoPaFTRIMES 2ERBIGHT RFEL
P& g g F % 1140012917 5L & &



EE IR L PR ROR LD R S B A TR % 0 DR R A
-

25 B AP (e HAE AL IR A D)

L2 S (R b A R A OR D E R g
FRAREHAIERFLF(AR)RBHE B R H A ITE -

2 . /‘2_} ‘égi‘f"b{'ét “% F’H‘ S ,},{r ;J-_‘;c ’ ;"’7[#/? g x JJ- -f—z-fé °
3 ABLEL PR )RR RS ) O ERE X AP
260 (5 452~ FE) S A RITH)

1‘Wﬁ%ﬁ?4§‘#w‘ﬁ%mﬁ%Wﬁﬁ§‘E\ééiﬁ’@
FEAFEREARE B RTHE P EER D RS EE o

2 RS R A TR R R AR P - RNk AR

fe B E RS R4 BITATT

3RS EE S N EA LR BERE I AP

7

27 FFEFI AR TN
AFELREATRE PR MTA A AR

=
[\®)
S
i

|+

2 90 T

F-PadTRI4ES 2EEBIEHT PES

Pk ¢ P53 % 1140012917 550 %

k3



28 § %

R - RF R R F kb e 2 R ETAET 0 AF (114 £ 4
TI6) RHEEFEREXFAL oML AR AZF T h k5D
AFERE36X (47 115p ~b5 P t14p 260 TPp) A RH
R EX:E640.5mm (4 % 1 267.5mm~5 % 280mm % 6 * :93mm) o

BEE 2

LEBHLAANRE—BRRIEERLE sm— 0413

DATE FROM <2025-04-01-00> TO <2025-06-30-23> LEEY

ErEHI- e L
8.0-10.7

STABILITY-ALL N

MW HME
N EME
W
4 &

W ' | Calm=71% E
WEw ESE
55w SSE
S

9%

$ 20 F £ 90 T
CERE S RITER R Y A e
P& g g F % 1140012917 5L & &



29 X EFHE TG

B R
RFLATEIED T RET R B B BRI R FRL -
AEE B E e
gy TRBRSE R e TR R AR ER R O
BN CELY R
LA RAget B E omfod A

%‘n
F_&
el
4
g
X
&~
[}
|
-»-
ﬂ-‘r«

ol o d RBREILE
ARBEEZPRFR AR EEHRET I ER A CE ik “L;mfkﬁ TH)
(1)%7%3:‘?'1 /P /‘i;ﬁf' _(ﬂ‘igf'ﬂ) (ﬁ 5% ?’iﬂ’alij'ﬁ‘ +3 3 ’F‘l‘
BE) FEZHEITE 1102 X 5 AE o« o8 E ] 3 F & 0.05mSv

&F % 0.025mSv 0 Plixzie ] 3 MDA ©
QAMHEET RIRLDEALT £ > R Aty AR AT - A
Bl AT B2 AR 0N &R HEREFERA -
38 4 3 A AR IR 2 A AR SRR 2 E AT

D(%)=2190xSxKxH

D(+ )=8760xSxKxH

D:ftRE2 3 ‘iff?lﬂ(mSV/a)

S 2 MR AR iE 2 B G e R AR L Tl e B L TS )
AR 0360 B LRI RN b Fli0.8 aﬁ B 2 i 0.2
FAed Fobdw P02 o p)eR i FLE(AR))R i £ 2050 B R
BN ARBE SRR o F TR o

K @ H 6 35t s & (Bgm?)
¥4 G % AR 80kg/m? » B~ 0.05m iF > %A 5 1600kg/m® o $+ A
%5 B A4 40kg/m? > B~ 0.025m iF o

H : 24873 £ 3 F)#(mSv-m?/Bg-h) °
PR S HE A B S APt o

232 ARjdop]iP48 (Cs) -137 &4% (Sr) -90 +ifd » 25 48 ¢ &
B dork b4 T £2 1 F REHER 0 hoRlFgE (Mn) 54~
45 (Co) -58 ~ 45 (Co) 60 ~ 45 (Cs) -134 % % 1 48 » B4 F
Bt E R EE o
R e R
L AN AR ISP A2 350 ¢ R R B AT o
2.t A - E N TR ) g R E o
G R B(F T A)=[ G R B Al (B AL X[~ ER
90 T

F-ParaemlldEs 2EBBEHTRFEL
P& € Pi5 3 % 1140012917 353 &

P

% 22 F >



PR~ B (. S)]X(E 802 T )X(F HHRR I )X(d BILE RS hig )
—-&F'&m’}*ﬁé%)\ﬂ y TS R~
(DPFEE i~ B =R hPfae TR (E4 a3 £)
QFfeE Hr B =SB EHE Y 5 p Tioamub i PiE R )(H 4 8 4
ST pAEAE) . A2 L PR G RBIE AT R
B R AR P TR B T o
BRI B R 2 LR PE TR g R R FAE - § gt
TR F RO HTRF > b ak 5 B F R 4o e AR &R Y
B;’Mﬁiﬁjl]?‘fﬁ BRI > R * KT Y Gk RS 2L o
3.EHE L 1AxERE o
4458 ”%ﬂﬂ“’ S RPN ARREE o TR Sk
=~ AE TR Sk
1.7g * 'E_r]:* MR EESESPTER10P o
24 (Cs) -137 2 4 (Sr) 90 7 it % f PrRH A dep § b é o
BPERESE R ARE o e TR RATT & i»;“ﬁ%t x
i~ﬁjﬁwﬁﬁﬁiﬁﬁwﬁﬁﬁﬁo
34 (Mn) -54~ 45 (Co) -58 ~ 4= (Co) -60 % 4% (Cs) -134 = Jf"yféir’lﬁrp
ot T/F;%*Lr'ﬁflf’% v iﬁ%ﬁﬁ;ﬁ_&rﬁw (K) 40~ 4 5 ~ 4+ 5392 2+ 8 ,é:;ﬁflj__
— BT S B R TE V2 2 T B Bk B R IER o
5. — PR e — fEiadk o B0 Bk B R R TI0E A g ,‘!;,{F,’;\a“?]il_ o
6. A Bt B H BB EERTIOEEA KPP Y F R EHE AL
GALIE 5 P — A o
P RRFFETEZ LGSR ERITE SN~ ERE S T
iRt E A B AR o d L TRERE TR Y
P ARSI M Y - RBRGHRB WAL TR B AT AR LS
BEEESVREREFL A 720 © P73 T 0 il R e 2 (e

Roo i gk ) AumER ARk 975 F A ks

‘}:i'.o

G—\\
=)

BEFLBAT A

T Jﬁ %}ﬁt
(DB J:B/ﬂ“}/é}ﬂ}fr TER AR 0k 1
(2)?’3‘ g FF 2 Sk )’ FG R N ’aﬁﬁi s 5'1’1)”]*"* 10~ %123 4% 14 -

=
NS
(98]
R
|+
O
S
T

‘a’;—ﬁa‘é THCI4 5 2 F IR 45 54T RIF 2
%% ¢ PiE 3 % 1140012917 %m. 4



# 10 Frac - R et * g 75

i
E3 >17 & [12-17 & 7-12 A& | 2-7 & | 122 & <1 &
e g |23 N /E] 8000 8000 3700 3700 1400 1400
&k ARV 730 510 510 510 510 510
Ex AL 134.09 | 79.11 68.57 | 49.61 35.43 14.64
BE N7/ 189.05 | 125.06 | 11023 | 6230 @ 62.29 11.98
K % EYE: 13045 | 117.40 | 11847 | 93.59 | 63.84 | 2427
v ANEYE: 6.69 2.72 0.86 0 0 0
ek EYE: 74.19 | 6825 | 81.01 61.16 | 65.62 19.85
oA YE: 69.57 | 6135 | 5153 | 5063 | 31.17 11.64
& 5 NEE: 55.84 | 43.43 | 3590 | 33.01 21.28 4.26
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M| & | # M| E A M| E [ A M| E | A M| & A M| & A
N 0.04101| 1 010/ 1 | 90| * | 5 * 15 * 15 * 1100
0 7.19 | 10 | 1100
454 0.07 | 04| 40 [0.06| 06 0.13/0.3(110(0.21] 0.5 0.10/0.4 1.59| 3 110
458 0.06 | 04| 40 [0.06| 06 0.14/ 0.3 [110(0.20] 0.5 0.10{ 0.4 1.57 3 110
48-59 0.14 07| 15 (0.14| 12 0.32/0.5| 40 (0.45/0.9 0.21{ 0.7 3.31] 6
460 0.07 (04| 10 [0.06| 06 0.14/ 0.3 | 40 [0.22] 0.5 0.10/0.4 1.53] 3 110
#-65 0.17109| 10 |0.15| 15 0.38/0.5| 74 (0.58| 1.0 0.26/ 0.9 4.66| 7
4889 0.07 | 0.1 0.21| 1.0 0.36/ 1.0 0.53/ 1.0
4490 0.03 | 0.1 0.23| 1.0 0.16/ 1.0 0.17/ 1.0 0.12| 10 2.99| 10
#-95 0.12 (07| 15 (0.11| 1.0 0.24/ 0.5 0.38/ 0.9 0.18] 0.7 2.99| 6
£.95 0.07 07| 15 [0.07| 1.0 0.14/ 0.5 0.22| 0.9 0.10( 0.7 1.96] 6
#-131 008101 1 ]0.19/05| 30 02204 4 10.09/0.1|0411.57| 3
4%-134 1 0.08 | 04| 2 [0.05/06|370(0.14/0.3| 8 |0.21/0.5| 37 |0.11{0.4| 3 |1.86] 3 | 7420)
4%-137 1 0.08 | 04| 2 [0.06]| 06|740(0.16/ 0.3 | 74 |0.24{ 0.5| 74 |0.11{0.4| 3 |[1.81| 3 |740(20)
42-140 0.26 | 04| 10 [0.40| 20 0.56/ 1.0 0.74| 1.0 0.38/ 1.0 | 10 (8.58| 10
@?—140 0.07]104| 10 |0.16| 20 0.11| 1.0 0.20| 1.0 0.08/ 1.0 | 10 {2.24| 10
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<1k 1-2 & 274k | 7-12K | 12-17 K | >17 & <1k 1-2 A& 2-7 F | T-12 % | 12-17 K& | >17 K
H-3 6.4E-08 | 4.8E-08 | 3.1E-08 | 2.3E-08 1.8E-08 1.8E-08 | S1.2E-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 | 19E-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 | 8.9E-06 | 5.8E-06 | 4.0E-06 | 2.6E-06 | S3.9E-05 | S3.0E-05 | S1.7E-05 | S1.2E-05 | S9.3E-06 | S7.9E-06
Sr-90 2.3E-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
1-129 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
I-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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< & | 12/ | 27K/ | 712K | 12-17& | S17& | 1A | 12& | 27K | 7124 | 12417 & | >17 &

1133 | 49E-05 | 44B-05 | 23E-05 | 1.0E-05 | 6.8E-06 | 43E-06 | F1.9E-05 | FI.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 | 12E-05 | 9.6E-06 | 1.0E-05 | 13B-05 | 1.3E-05 | SI.IE-04 | S1.0E-04 | ST.0E-05 | S4.8E-05 | S4.2E-05 | S3.9E-05
Ba-140 | 32B-05 | 1.8E-05 | 9.2B-06 | 5.8E-06 | 3.7E-06 | 2.6E-06 | S2.9E-05 | $2.2E-05 | S1.2E-05 | S8.6E-06 | S7.1E-06 | $5.8E-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.IE-05 | 6.5B-06 | S2E-06 | F3.6E-04 | F2.7E-04 | F1.4E-04 | F7.8E-05 | S5.8E-05 | $5.3E-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 4.5E-04 3.5E-04 2.9E-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 8.5E-05 7.1E-05 7.0E-05 4.77E-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-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-O1 | F1.2E-01
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(mSv-m?/Bq-h)
£%.-51 1.07 E-10
4-54 2.85 E-09
45-58 3.33 E-09
48-59 3.96 E-09
45-60 8.28 E-09
##-65 1.95 E-09
495 2.53 E-09
4%-95 2.62 E-09
#-131 1.31 E-09
4% -134 5.33 E-09
4-137 7 2.08 E-09
4%-125 1.47 E-09
42-140 6.84 E-10
4§-140 7.78 E-09
gr-141 2.49 E-10
gF-144 6.62 E-11

ol A& TR P p 2 R RE 517 i 4p 3148 £ (U.S. Environmental Protection Agency,
Washington, D.C., Federal Guidance Report 13: Cancer Risk Coefficient for
Environmental Exposure to Radionuclides, 2002) -
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B | =1 A 12 % 227 F& | 712 K| 12-17& | >17 K
[-131 3.70E-03 | 3.60E-03 | 2.10E-03 | 1.00E-03 | 6.80E-04 | 4.30E-04

1133 | 9.60E-04 | 8.60E-04 | 4.60E-04 | 2.00E-04 | 1.30E-04 | 8.20E-05
TR B 2 T R E R B R (TS )
bs | <1 A | 12 /& | 27 & | 712 A | 12217 | >17 A

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 D A 4 3E p 2002 ICRP Database of Dose Coefficients: Workers and Members of
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