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SUMMARY

I. Title

The Annual Report on the Environmental Radiological Surveillance and

Assessment Around Nuclear Facilities

II. Objectives and Importance

The purpose of this work i1s to ensure that the public and the
environment in the vicinity of nuclear facility are adequately protected from
nuclear facility construction and operation by environmental radioactivity
monitoring. The environmental radioactivity monitoring was independently
conducted by regulation body and its monitoring results are implemented to
evaluate the environmental radioactivity monitoring results of licensees
based on the second clause of Article 104 of Korean Atomic Energy Safety

Act. (Environmental Preservation).

ITI. Contents and Scope

The main purpose of environmental radiation monitoring in the
vicinity of nuclear facilities is to investigate the current concentrations and
the long—term accumulation trends of radionucldes released from the nuclear
facilities. To accomplish this purpose, the nuclear facility licensees should
establish and performed their own monitoring program, and submit the
annual report to the Nuclear Safety and Security Commission (NSSC) based
on the Notification No. 2012-05 "Regulation on Survey of Radiation

,iV,



Environment and Assessment of Radiological Impact on Environment in
Vicinity of Nuclear Power Utilization Facilities” of the Nuclear Safety
Security Commission (NSSC). The reports submitted by the licensees to the
government (NSSC) should be evaluated by the Korea Institute of Nuclear
Safety KINS. Apart from the licensees’ monitoring program, KINS
separately establishes and carries out the confirmatory environmental
monitoring program including analyzing radionuclides in the environmental
samples taken around the nuclear facilities to ensure that the environmental

monitoring activities and results of the licensees are adequate.

Environmental monitoring program performed by KINS in 2012 contains
several aspects as follow; continuous monitoring of external gamma
radiation dose rate; the measurement of accumulated gamma radiation dose
in the surrounding environment, radioactivity analysis for environmental
samples such as air, water, soil, sediment, seawater, vegetation etc.; the
effective dose estimates for individuals exposed at the boundary of nuclear
facilities and the control area unaffected by the facilities for comparison

purpose.

Environmental samples including soil, sea sediment, river soil,
atmosphere, rainwater, underground water, sea water, milk, crops,
vegetables, fishes, seaweeds etc. are periodically collected and analyzed for
anthropogenic gamma emitting radionuclides (e.g. 'Cs), *H, YC, *Sr, %Py,
2920py and U isotope. In particular, air and rainwater samples are collected
monthly for *H and YC analysis at the Wolsong Nuclear Power Plants
(NPPs) site where heavy water reactor has been operated and relatively
larger quantities of °H and C have been produced, compared to light
water reactors. In addition, realtime ambient gamma dose rates of four

nuclear power plants sites (Kori, Wolsong, Yonggwang and Uljin) are



measured on the site and monitored at KINS continuously, and the gamma
dose datas are displayed on electronic display boards to the local residents
around the NPP and also opened to the public and related organizations

through internet web site.

The area near Wolsong NPP in Kyoung-Ju city was designated as a
repository site for the ‘low and intermediate-level radioactive waste in
accordance with a process including a referendum. The Ministry of
Education, Science and Technology has approved the construction and
operation license of the repository on 31% July, 2008. Currently, the ‘low and
intermediate-level radioactive waste repository 1s being under construction.
Simultaneously KINS performed a preliminary survey on the environmental
radioactivities around the Wolsong low and intermediate level radioactive waste
repository center from 2008 to investigate the concentration distribution of
environmental radioactive material before operating of the repository. The
first disposal of low and intermediate levels of radioactive wastes into the
repository was conducted on 25" December 2010 by Uljin nuclear power
plants. Since this, KINS has performed environmental radiation monitoring
of the repository 1in operation and investigated concentrations of
radionuclides in samples collected around the repository and their
accumulation trends arising from leakage of radioactive materials during

storage for preservation of the environment and safety of residents.

IV. Results

This report summarizes the data resulting from the environmental
radiological surveillance and its assessment around the nuclear facilities
conducted by KINS in 2012. All of the radiological monitoring results were

consistent with those in the previous years. There i1s no significant

,Vi,



radioactive contamination arising from the nuclear facilities compared to

previous annual data.

The gamma dose rates measured at the 4 NPPs sites were in the
annual average range of 10.5~14.2 pR/h, which was similar to the data
during the past five years of 10.2~15.4 pR/h. The accumulated gamma
radiation dose of 6 nuclear facilities sites estimated by TLDs showed the
average range of 0.191~0.261 mSv/quarter, which was within the range of

the past five years of 0.120~0.401 mSv/.quarter.

Most of the data resulting from radioactivity analysis for environmental
samples are consistent with those of the past five years. The radioactivity
concentrations of some samples were higher than those of the past five
years, but much less than derived concentration of NSSC’s notice and
considered to be negligible than an apprehensive level. In particular, the
BiCs and *Sr found at some environmental samples is estimated to have
originated from nuclear weapon test during the 1960’s. In the nuclear
power plant site, the man-made radionuclides haven’t been detected in
the most of samples. There are small quantities of ™Cs and ™ Cs in
some fish (mullet) samples which considered as an effect of the

Fukushima accident.

The dose to a hypothetical maximally exposed individual at each
boundary of the 6 facilities (which was calculated from INDAC code
developed by KINS) was much less than the dose limits and design

objectives.

In conclusion, the impact to the public and the surrounding environment
from the operation of all nuclear facilities may almost simply be

disregarded.
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o] &3to] 450 TollA 2A1ZF o] AAAA &5 F=5F F 57
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7 9AFN BFAPHAGE A3 A
(%] : pR/h)
dFAAEAA e gAES | A 2
TR 2012\ &= A+ 543k 20120 =
AR AR WY HAFW A
Il g 106 + 0.2° 104 ~ 11.0 10.6° (92.8 nGy/h)
4 A 105 + 04 10.2 ~ 11.0 9.7" (84.8 nGy/h)
3 & 13.2 + 0.3 114 ~ 135 11.1° (97.2 nGy/h)
= % 142 + 0.2 139 ~ 154 12.1° (106 nGy/h)

*) 2012\ =

ARABAL FW BAFAAZARDA(FTEY DAY (F) AR
+) 1 R=8.76 mGy2o.2 #4HICRU Report 47, 5 A=), #) H 2THA

¥ 8 20129 % fAFH XHE FgeAgE HE vl
20124 %= ke 44 of 34 <7
33 (uR/h) 106 105 13.2 14.2
Az Bt 2 o (uR/h) 24.8 15.2 19.3 17.8
TR gE | #HAWR/M) 10 86 117 135
dlo] el 8,716 8,782 8,661 8,783
<-5 uR/h 0 0 0 0
—5~-4 uR/h 0 0 0 0
~4~-3 uR/h 0 0 0 0
—3~-2 uR/h 0 0 0 0
—2~-1 uR/h 0 288 34 0
-1~0 uR/h 6,065 4,261 5,136 5,290
ANepg =71 0~1 uR/h 2,485 4,004 3,318 3,386
vy 1~2 uR/h 133 193 128 89
(ERG B g = g 4
el s sl 4~5 uR/h 3 1 4 0
5~6 uR/h 0 0 1 0
6~7 uR/h 1 0 1 0
7~8 uR/h 0 0 0 0
8~9 uR/h 0 0 0 0
9~10 uR/h 0 0 0 0
>10 uR/h 1 0 0 0
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470 9 8 oY Aol g Frle 7 5~77 A =
A 238 AFske] YCs T At dae YA EEE BAGAY. 1 4
7 15 3 2" 23014 B whel o] AT WA AFA PCse A ¢

Aol A g el n F =A vEtsou ode] ok v
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Fror SolstA T/t A2 AATh

F 15 "ol A FH E F YCs 7t dad s e
(&9 : Ba/kg-dry)

ERERER

. e
- 20129 = H 5U7 201219 % FA)Fd
3t FEHY WY | 29E (Ha~A)
aE 336 + 307 | <1.17 ~ 11.1 | 0.854 ~ 122 | 1.08 (<0.300~4.39)
44 239 + 187 | <125 ~ 813 |<0.638 ~ 25.8] 2.39 (<0.350~4.18)
g3 | 224 + 060 | <3.28 ~ 1.30 [<0.966 ~ 9.44| 1.45 (0.383~4.28)
€7 1304+ 159 | <152 ~ 7.81 | 0822 ~ 6.11 |0.799 (<0.293~1.72)
e | 202 + 050 | <143 ~ 3.21 |<0578 ~ 4.73| 0.987(<0.345~3.01)
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R B R AHALE T WA EES A sl FEaqr).
16, Aol gNA FH EY F YSr il e
(&9 : Ba/kg-dry)
AAE AL A
2 a8 ot A 7|45 ZALA Y
T 5 20124 & 42 537 20121 &=
BAFW R
1t FTEHY T 9l (A2~A1)
3y 1.00 + 0.40° 0.720 ~ 1.29 |<0.185 ~ 1.19| 0.204(0.145~0.275)
44 1.42 + 1.09 0653 ~ 2.19 0.338 ~ 4.36 1.27(0.702~1.96)
93 10563 + 0.063| 0519 ~ 0608 [ <0.199 ~ 1.59| 0.536(0.217~0.963)
<2 10439 + 0.187| 0.307 ~ 0572 [<0.162 ~ 0.970| 0.493(0.230~0.885)
g 0571 + 0.008| 0566 ~ 0.577 [<0.191 ~ 0.353] 0.283(<0.173~0.506)
¥) 20129 % LA EG A A FH BAGAIZALR A (5 FEH G AE(F)) A=
20129 % Aol AT H WAL HrF HuA @ dAEATY) A=

% B wEAA
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A7) 94 2 gy AxHol &AM FHd thate] 2 RAE 27 AHE
Aesle] & 1019 EFAEE AFHse] #Ppy, 2Py WA e E 4
“Opu/PPu A E EAEAT 1 A3 ® 17 3 29 25004 B wkst
o] #Mpy WAl F e Uy H£E FEE Bow Ppy WAle
T 2AY Higko] 783 ~ 164 mBg/kg-dry ZA o dd} v L=d 2
© 2 ERyt

S, Pu AN E A A o3 GHozHEYH fFE QLAu e}
Hl =3 7S Bt Pu 9ARY AAH HFL 0174 = 0.0062A o] =
HA ALEG 27/ A HAA ZALE H Pu 9AH] (0.18 + 0.02)9 B =
& oo, A 57 £AF Aol w23 A2 yEryko),

17 A"l g FH B9 F Ppy, PMpy A mE 2
“OPu/APu A AR
28pu (mBg/kg-dry) 29:20py (Bg/kg—dry) 20py/Apy Y A
L2012 s | S 2012 %= . 2012 W& #
T 5137 - 537
bE e TE o? oo ot b AAH] A Z}n
R W Y Eki
783 1<5.06| 481 | 0216 | 0.00731 | 000655 | 0.176 | 0.172
3 0.175~0.230
2] +3.92°| ~10.6| ~38.9 | £0.295" | ~0.425 | ~0374 |+0.005"| ~0.179
101 | <3.77] <4.02 | 0159 | 0.00712 | <0.00183 | 0.176 | 0.175
24 0.170~0.200
S0 189 | ~164| ~33.0] £0.214 | ~0310 | ~065 |£0.001|~0.177
484 | 00166 | 0.0103 | 0.00528 | 0.176 | 0.171
oJsF| - |<3.44" 0.160~0.19
°° ~36.7 |£0.00891| ~0.0229 | ~0.254 | +0.007 | ~0.181
164 | <565| <5.11 | 0.0210 | 0.0143 | <0.00484 | 0.165
o-% 0.165% | 0.171~0.23
T 1152 ~272] ~12.1 | £0.0094 | ~0.0276| ~0.0604 | =0.000
456 | 0.0467 | 0.0112 | 0.00898 | 0.175 | 0.174
g - |<361* 0.170~0.19
o ~25.2 | £0.0502 | ~0.0822 | ~0.0894 | +0.001 | ~0.176
#) It E%?ﬂ‘}, *) MDA 7|RFe 2 MDA FolA HAzt
t) &7 BAY gA AT} BE B9
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=
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(¢4 : Bg/kg-dry)

A bd ) &g 2AHA 3 QA A AL 3}
T 20129 = AT 57 | 201295 A FW A
B sEde | FEWS Az ~ A
238 # 45.9
U |522 + 228 | 358~782 | 222~ 479
(24.3 ~76.1)
- 1.92
U | 200 099 | 121~311 | 0881 ~ 169
(0.910 ~3.15)
» 473
U | 508 +230 | 345~771 | 201 ~ 490
(225 ~ 77.4)
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470 9 g odie drrge]gAld FH 7} 27 AHA F
TFujste] YiCs T AutEHdAo MAlsFEE BASYT. WAl R

A7 ¥ 19914 HE ure} ol YAXHA mF AZHEYgon, 1 ¢
A F

FEo Fx 2 AHAHE Vs d dAdAFd YK, Be WA s =
el A Aelste] #Eskdt.

E 19, AAHolgAA

i

FA) F VCs YAl EE

(&9 : mBg/kg—fresh)

o =
R R P E T IEREE AR
EE
T
2012 = A 593 | 20129 BAFE
7 T 9] it (2~ )
arg - <14.6" <5.36 <29.6"
44 341 £ 247 | <16.6 ~51.6 | <841 ~ &0.2 <51.9
3% - <14.3" <7.25 <42.8
=7 - <15.8" <6.38 ~ 25.8 <56.3"
o ¢ - <15.8" <11.8 <56.3"
#) 20129 % LAHTALFH BATGAL ZAR 1A (F79 A4 (F)) A=
20129 %= A AIEFH A 7 R (RdaE A d) AR
+) MDA vwvte @ MDA ZFolA Az
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4. Ax70lF) T Artedda

7)) A7 8 Y Aol gAM Fuel 74 2 AAH

g Fuistel ¥iCs 5 drhEAALe] WASEES
T 20904 mi wsh gol AFYAY AFE AEHA 2o

FEo Fx 2 AHAHE PCs € dAdAFd YK, Be WA s =

dal A Aelstel F5agc
T 20, AR FAN F ARFMF) F Vs PASHE

o o =

(&9 : mBg/kg—fresh)

fa A 5 A Az
A A 7

T 2012 &= A 57 | 20129 % HA

3t ) TR AT (HA2~HAW)
g - <23.3° <16.6' <40.9°
44 - <21.2' <841° 30.3(<18.1~47.8)
33 - <35.6" <15.8° <79.8"
3l - <34.7 <897 <30.6"
= - <28.2" <19.8' <235

£) 20129 % QAL LALFN BAPAAEALLA(FFFE A4 (F) A=
AAMAA 7 RN (FR AL AT AR

ks
23k

=
+) MDA #] %o 2 MDA Z9

470 A Fdel disid = 4 1 S 2] AFskde Y
Yol A FRlo el E 1 A-AA g HH skl PCs T 3
EE 248t o 2 9" e dieiA =
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[©)
=4 AAz2 st 7+ AEE AFASFA Xekdd. 1 A3 % 21 * 2

2704 B wkel ol FWAMY FFQl MCso] A oo Fxe)
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A Ao XS YeEla g dFol)
R2o Bz @ AAAZE YCs Al s=me Ha Wi Ee K
o] WAL EEd dsiA Ay st 453 T
¥ 21, Aol g N FH H F VCs Al EE
(&9 : mBg/kg—fresh)
K} ZH AL A
a7 & 2A A dzps ks A
TR ZAHA 3}
= 2012 = H 597 | 20129 % BRI Fd
KAl Rk e | g (Ha-Ad)
g 304 + 11.1 | <21.1~ 313 | <140 ~ 234 <10.3"
4 A - <159 <104 ~ 235 <21.0"
3 - <23.2" <265 ~ 22.8 <41.3"
$A - -$ -3 _$
== 225 + 47 | <116~ 239 | 119 ~ 389 —x
%) 20129 % QAR ALFE FAVAAZARIA(FEFEARE(F) AR
0129 % AAEANETH BAWAA Fr RaA (AR EATY)
+) MDA v"|#to &2 MDA FolA HAZE
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g o8 = 2EEZ5(YSr)

A7 A FH gy zb 17 HEF A u) db7] S /{ARE A H Sk
Nsro] WAbsEEE FAMA 1 A% E 229 19 2804 mi vis
ol Ysrel A% dde FES WA £EOE SoldA Fhd AL
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22 QR &AM FY 9% F VS P B
(&9 : mBg/kg—fresh)
ke =
GGl A k=t ot
A ZALA 3}
- 20124 = H 59F | 20129 % SAEd
kD 5] wEyel | WE (Ha~A)
17 482 + 1927 <347 ~ 6.18| <349 ~ 126 <11.6™
44 361 £ 068 <312 ~ 409 415 ~ 123 8.81(<5.71~12.4)
g3 488 £ 286 | 286 ~ 690 | <319 ~ 164 9.01(4.97~11.8)
_%;ﬂ _$ _$ _$ 3
SR 548 + 058 | 491 606 351 ~ 131 -
¥) 20129 % AAH A AL FH BAUAAZALIR A (T8 A2H(F)) AR
-) A9 ZAARTE §lS, #) 37* ﬁ% A=At
xx) B MDA W RFe = MDA FoA] HAzk
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=80
S A A= 5E7 wEE
S (20129 52 HY
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:cdﬂ—
;7320—_
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7y 294 9% 23 oH
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WiCs3t mhRIEA R PSr Al A qr]d A FEER A4 A

A AAELHA FH 5 1] AHANA w4

TBT(ZAZATT & HTF2)9 TFWT(ZA A F 5

w28tk TBT+ <1.33~134 Ba/L9 5%=%H 99

/L A= oew TFWTE <1.35~6.09 Bg/LY =W goez
|

T 231 Ba/L A=tk 7 29914 Hi= upel o] odel sl M

23 €AY d FH 9655 °H 2 VUC A sEe

o] zLHE AL
Eia PR I P =R RPN e JX};;}J;X]‘
Z A4 3
T
2012 = A 537 20129 =
L1T11o "1:]4;{]—1[*%. jéi':'."
%;& %Eﬁd-ﬂ O—‘—UH (‘%]ﬁ\_~§ﬂq])

*H TBT | 3.81 + 3.02" | <1.33~13.4 |<0.664~18.5|0.175(<0.101 ~0.289)
(Ba/L) | TEFWT| 2.31

=+
t_n
D
—_

<1.35~6.09 | <1.35~10.7 | 1.76(<1.06~2.88)
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I+
o
-]
—_
)
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x) 20129 = Yx=E A
#) Wt E=AA

o
N
g
riet
o,
ok
>
rx
BN
>
s
i
2
=
A
-
1
“.(2
N
)
N
2
fil

,57,



3
=0 50
= V77 2= 5d7y HEE e
:‘ o023 =Y
40 1l O 2012d8= ﬁ"_foﬂ“_d."
—.;j A 20129 4AAAR 242 A8
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]
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¥ls
o= 0

TFV» TEH) “TBT(*H) 14C

WA e o] 9= 0218~0.247 Ba/g-C FEES 9 groz i 0.230
Ba/g-C A=Rem dde A9e vsd sEFEs dehia ¢
Hh o] F o

Aol M oF 2 x{FE AFs YCs T 7
PhE gl e WAFEEEE BASAY. ol Fd 45 & 24 % a9 3000
A B ukeh go] MCso WAle s e 184 ~ 7,080 mBa/kg-fresh A
TRoem HT 53 FEHEY 386~151 mBag/kg-fresh B9 E %338
Aok dREAFNM YCs = PCs 9F AutE ALt =4 HAHd
m o] %o wel s WAISE R} gAa Hol2 Kol g EAS U
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T 24, A"l g A F=W o]F = Bicg Ml T

(&9 : mBg/kg—fresh)

B 29 2ALA R
T

2012 &= A2 537 | 2012195 B30
o 3+ 1w o) R A H (HA2~FH)
w2 | 328 + 8037 | <583~2870| 386 ~ 117 | 783 (<325~119)
A& | 960 £ 2470 | <60.9~7,080 | <396 ~ 97.2 | 743 (36.2~100)
d5 | 350 + 165 | 184~537 | <387 ~ 109 | 630 (<42.3~106)
27 | 668 £ 263 | 394~859 | <467 ~ 151 | 120 (<68.3~141)

#) 20129 %= A ST SAYAI AR LN (g Ay () AR
$) Ay 23 &) AEAd 2F 4 Hd xEBA

;;“ 8000

2 7000 @ A2 547 9

iy 2012&55%E

o O 2012d9% 44

T 5000 1 A 20129 = A A A1 5

Y= 4000 -
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1 3000 - —

72 400
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=¥ 250 A

2200 A
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= 150 -
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) k! 47 3% £3

19 30, 20129 % AApE o]l A FH o]F F UiCs WAl s E Hl W

Ay o F(FoDARAA AEFR PCs/Cs BAFEEE HIE 0.64~0.70] T
Blog/MCgo] HAl s % HlE S3A 0l 92 Al A 2(20119 3¢Y) %4
WASE, A} Yd Cs WEn|( “4CS/1‘%7CS:1)9} ALl dA gt A BT
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26 AAH &AM T HxF T s AR
(9] : mBg/kg-fresh)
o]z} AL A
FRAAY A% 2 Azt ot
2 A 3
T
2012 = H 54Uz | 20129 % BAFH
W5t RS | wEwe | 9F @Az-Ad)
ag® - <32.8" <158 ~ 172 |729 (<223 ~ 78.1)
A4g° - <385 <192 ~ 93 <23.9°
o 34 - <29.7° <987 ~ 148 <383°
23 - <26.0° <30.8 ~ 622 <959°
#) 201295 QAP BALFY AAYAAZAR DA (5L AR (F) A=
+) MDA v"|to & MDA FolA HAF:
$) Ame A9y £
= 300
& HZ5E7 HE g
T o128 =99
20201 0 9012dE AWF
hs) A 20129 % AAHARIA AR ABFE
£ 200 -
_" 150 -
%
T° 100 -
= 501 ég
& %
Moo ' ' ' '
3 pitad 244 HF 27
9 3120129 % Aol A FH sxF = VCs AT B
2o RAMR Vs BAleEE 58 AP FEaqrh.



5. M ABANHE T WATEFE

7} AAHAE F ArEdAL

47 e

A
ol
-
HE,
=3

sk e Aol Ad Fuel a3
A AAHAE % FAERS A 28 ARl TCs 5 e N A4

¢

.

O

©

A3 3% 27 2 ¥ 3204 B ouvkel o
$ e FES HMEF FFEOZ Sold

2
rf

W 80 o) ﬂ%@%%g] HJA}%%EQ} A
T

F 27 dAHol AN FH AHHE D FJHEY T YCso WA E
(44 Ba/kg- dry)

. 2742 A1 g1 2}
AR H AT oD 2ALA T R
ENEER
TR
2012 = A 537 | 20129 BAFM
‘rg:ﬂ_ %E‘jﬁ‘% %E%‘ﬂ jéi!' (jﬁ]ﬁ\_»v;]lj])

w2]® | 165 + 084" | <0.839 ~263 | <0.783 ~2.88 | 1.00 (<0.328~2.47)

=78 - <0.712" <0.718 ~ 4.23 | 0.493 (0.230~0.887)
9% | 193 + 0.68 1.57~1.63 0.751 ~ 1.77 | 0.956 (0.602~2.28)
=7 - <1.31" <0.646 ~ 1.65 | 0.440(0.230~0.628)
= - <1.32" <0.860 ~ 1.01 |0.581 (<0.263~1.54)

¥) 20129 % fxEHAALF

4 AR IA (FHFE QA (F) AR
2012V = AAEHA A FE 3 HALA jé

DA (FFAAHAT D) A=
+) SFHEY ++) MDA "|wto 2 MDA FolA HAzt
$) Aae AL s #) He xTHEA
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Vi 2l 537y HEE Y
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W0 =
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4 FiX A
0 T T T T T
38 94 9% €3 9y

U AAEHE L FAEF T 2EEF(MSr)
Af fdFwe HE7 5o fAHAER Y A o] 8
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Esh 2% FEOE Sl F7hE AL Atk
At 2AE AEsh wa AR
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@ Ameh A wEd g2 welm itk
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F 28 YA HolgAA FH FAFHAE E FHAEY F PSr IAlsEE
(¢4 : Bg/kg-dry)
. DA AL A}
St At 7| = A A 2
ER e 55 4 2} AL
T 20124 = 42 5uz 2012 -
e A F
ot T ERCh (2 ~A )
28% 10.161 + 0.0647| <0.101~0.278 | <0.092 ~ 0.994| 0.178(<0.114~0.253)
244 - <0.090™ <0.074 ~ 0.117] 0.230(<0.140~0.469)
3 - <0.109™ <0.092 ~ 0.143]0.128(<0.0950~0.177)
| - <0.104™ <0.101 0.230(0.164~0.350)
e’ [0.145 £ 0.025] <0.127~0.163 | <0.158 ~ 0.606 -$
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T 517 o ozt
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o & 352 | <3.16 3.21 0.121 0.0478 0.0328 | 0.237 | 0.231 | 0.229
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32 A Ho) g FH sl F CHe Al e s x
(&9 : Bg/L)
: N A2 Ak
o]z} & 9 A Ax H
:I'L % 2012141:
H 5d7E 20129 = BRI
] 3t = Q) TS Hi (Ha2~FHd)
28% {0508 + 05187 <0.107 ~ 1.92 |<0.0605~ 518| 2.35(<1.82~15.5)
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oh. dl5 & EFEF( Py, Py Py GAHH)

670 ARAFWR ALT 1~24 AHA WET 2~4 AFAM - 5

Woe] 747 sl4s ARehe] FMpy wabssE D HpyAtpy A S
wAedrh o 4% % 34 2 29 394 wi wiel o] 67) AW Fw

o Ko FEpy WalssEE BAE Hitgke] 350 ~ 10.0 pBa/kg
HAE HYo=4 HE bdzt ey delA dda H=3 5%
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20py/APpy A ALH]

%Py (uBa/kg) “Opu/Pu AR

A 2012 dX= Az 2012 &= 2 547t

57 2]

Bt | FEWS | wEwe | W | LAuwe | we
T2 4.9241.087| 3.65~6.89 | 2.07~12.3|0.227+0.005°| 0.217~0.236 | 0.20~0.297
A€ 1 418+0.56 |2.92~4.79 | 3.05~8.19 | 0.225+0.006 | 0.210~0.230 | 0.21~0.29
g% | 10.0+5.7 [4.34~17.3]3.056~43.5|0.208+0.005 | 0.202~0.217 | 0.20~0.278
<7 13.50£0.17 | 3.32~3.80| 3.16 ~6.85 | 0.225+0.004 | 0.219~0.228 |0.224~0.236
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F 37 F=dAEtArIEd T A WA A=A EAIA
(g adddAy) 53 3 YA /5 24 9

A& BNYE | 247 ok
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U 5994 o 13
AhEALs | og
S &
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Ba/kg-dry &=$1E YERN I 9T},

“Fpu, PPy WA wE e al YPuw/Pu 9AHE BAEA T 1
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AEAF T o Ay QA FHIALA A Eo

=98 vEr L ek PCs o] 99 dFFutE 9

Hel WS 5 5 g

o AT,

2.22~14.4 Ba/L

e AEHA
H
k=

9]+

of. A EHE

F 40 ~ 3 420] yrEbd wpel o] A S 17 A Y S AEHAE
A 23] AHst] YCs T Al E Y dadd WAlEEE A4
PiCse AEHA Itk ArtsddaE A
sk ot

9OSr—°c A& A

o
rol
i
i)
Y

WSrel WAL EE A A it

238Pu, 239+240Pu Ho]’/\]'%l('):l;_ :la 3 240Pu/239Pu %;{]‘ H] %}j‘ 7& T/]», Z_]]‘Z_]]‘
<3.00 mBag/kg-dry, 0.0176 Bq/kg-dry, 0.224¢] #< YEFU L AT},

U, U @ Py Aty EE 2A A3 2+ 169 Ba/kg-dry, 0.587
Ba/kg-dry, 17.1 Bg/kg-dry2] #< WEeEbar dt}.

BA =

¥ 38 AT YA HVEAEAE FH FNHPAYE SRR
By 2012 % 718 FAAAAE (mSv/2 7)) ad
3l =) B =) =) ;Q A=
s 1/4%5-7] 2/4%-7) 3/4%5-7] 4/4%-7] (mSv/4)
BEAAA & | 0.188+0.007 | 0.184+0.007 | 0.169+0.008 | 0.164+0.009 0.705
T2 74 A A 0.167£0.005 | 0.195+£0.024 | 0.165+£0.002 | 0.154+0.006 0.681
BAAA | 0.19310.014 | 0.182+0.009 | 0.203+0.016 | 0.184+0.013 0.762
BAAA & | 0.248+0.009 | 0.246+0.009 | 0.225+0.006 | 0.212+0.011 0.931
B4 0.236+0.009 | 0.244+0.012 | 0.214+0.009 | 0195+0.004 0.889
3 0.206 0.210 0.195 0.182 0.794
=344 4
- 0.031 0.029 0.024 0.021 0.100
H2H(10)
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% 39. T - AT A HAVIEAEAIA FE g7, €9 2 HE F
HYC vE BAE
A= o 7] &9 Hl=
! A S AR S FE x| 7T
3% “H i A e “H “H
(D) By/m) | Ba/g-C) g:/vs (TBEfL) (Ba/g-C) | (Ba/L) | (Ba/L)
14 iooo(g)(?zo(?o 0.235%0.007 <1.63 <2.22 1 0.235+£0.006 <1.63 <1.82
29 | 0.0360+0.0020 | 0.232+0.006 <1.73 |7.19£0.71 | 0.229+0.005 <1.53 28.4%+0.9
39 | 0.0620+0.0030 | 0.240+0.006 | 14.1+0.7 | 12.0£0.9 | 0.237+0.005 | 7.72+0.64 103+1
49 0.348+0.007 | 0.244+0.006 | 8.01+0.62 | 9.58+0.66 | 0.234=0.006 | 3.87=0.53 | 70.6+1.1
5¥ 0.209+0.008 | 0.233£0.006 | 2.58+0.54 | 8.63+0.67 | 0.231+0.006 | 21.8£0.8 | 32.4+0.9
64 0.174+£0.010 | 0.237=0.006 <167 ]6.35£0.64 | 0.236+0.006 <151 7.11+0.59
74 0.397+£0.016 | 0.235+0.006 | 24.5=0.8 | 10.4+0.6 | 0.225%0.006 | 4.22+0.55 | 23.5+0.8
< 0.259+0.016 | 0.238+0.006 | 25.9+0.7 | 37.9+0.9 | 0.238+0.006 | 8.69+0.57 | 16.9+0.7
9¥ 0.213+£0.009 | 0.253+0.006 | 2.01+0.48 | 3.30+0.52 | 0.230+£0.006 <1.62 <161
10€ | 0.0640+0.0050 | 0.202+0.011 | 2.95+0.47 | 4.35+0.53 | 0.228+0.006 | 3.47+0.47 | 37.3+0.8
119 | 0.0250+0.0020 | 0.217+0.006 | 2.01+0.58 | 4.54+0.60 | 0.230+0.006 <1.29 7.52+0.54
1249 | 0.0630+0.0020 | 0.247+0.006 | 3.34+0.52 | 9.14+0.76 | 0.225+0.006 | 15.4+0.8 1132
9 9] 0.00800 ~ 0.202 ~ <1.63 ~ | <222 ~ 0.225 ~ <129 ~ | <161 ~
0.397 0.253 25.9 379 0.238 21.8 113
4t 0.155 0.234 7.54 9.63 0.232 6.06 36.9
lo 0.126 0.013 8.64 9.00 0.004 6.21 36.7
0) E=HA
E A F AR WAAANEARAL T B L AAHNAE F
drbsd e ASEE BAAE
HIAL =22 _
SEEL SERED Sl Bk an
o »ow '12.04.30 <2.15 1040+10
'12.10.30 <2.16 1030+20
3l A 4] '12.04.30 <1.76 908+14
HA= 3 '12.10.30 <1.21 768+11
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¥ 41, T - A9 ARV EAEAIL 0 B U SAFHAZE T
py, FMpy wx W Pu ], Usr B4R
e 238Pu 239+240Pu Pu % Z]—H] 9081'
AAge | l;o] (mBa/kgdry)| (Ba/kgdry) | (*"Pu/"*Pu)|(Ba/kg.dry)
T [ AbsEE | wAseR | 94N [dAER
ok | EA5 '12.04.30 <434 0.0222+0.0043 | 0.182+0.006 +Od7(?§o
A | B4,
g | s 12.04.30 <3.00 0.0176+0.0034 | 0.224+0.008 | <0.148
= OHEH
¥ 42. T - A ARV EAEAL FH B 2 A EHYE T
$ohE B9 FE BARE
WAb
2 =] =F A A& 2857 7,/238
A3 F A EER 23877 2351 7 23477 U _ U
(Ba/kg-dry)| (Ba/kg-dry) | (Ba/kg-dry) | 2SI
Bk | ®Aw | 7120430 | 338+1.6 | 0895+0213 | 333+l5 0.0265
0.0320
20124 A EE WA | 696~575 | <103~184 | 635~604 | oo
A SR 90480 | 169409 | 05870143 | 17.140.9 0.0347
E]X_‘]% EHEH . RvEn . TU. AT .
A FEA B EHA 4A edA 24} AT
(20123 H-AFH Eo] % H9)
E 43 F - AFY PAHATBARAN FH 5 L Aske F
drhsslda YA EE B4R
s s Ul s 5= (mBag/ke)
A A9 AlEA A BTN 0Co 1297 1317
'12.01.30 <155 <337 - -
g | TR '12.04.30 <0.879 <184 -
v S 120731 |0.816+0.118] <248 - -
'12.10.30 <0972 <2.16 - -
B} 2 12.02.28 <121 - <130 <833
e '12.08.31 <1.08 - <1.43 <49.0
Qs | wam '12.02.28 <1.06 - <0.698 <191
"12.08.31 <178 - <0.8%6 <6.86
o 12.02.28 <0.989 - <0777 <188
c° ’12.08.31 <1.19 - <0.666 <7.36
©) ZAMA ol oA HAA
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M F AT BAAABARAL I 85 9 Aes F
APy g NSy I, PTe B4 AR
N e AL B
AN A A2 239+240p,; 90G e BPe
(uBa/kg) | (mBa/kg) (Ba/L) (mBag/kg)
"12.01.30 | <343 <0401 | 2.22+0.07 -
| wae | 1120430 - 10.240.1 -
SHT =1
W | 112.07.31 <356 <0.926 14.4+0.1 -
'12.10.30 - 8.73+0.10 -
wra s | 12.02.28 <1.96 193+02 | <0.756
4| 12,0831 <259 - 22.3+0.1 <5.11
) 120228 | <183 <0.334 26.7+0.2 <1.74
A4 | A
'12.08.31 <224 1044012 | 286+0.2 <154
m | 120228 | <157 <0.483 14.140.2 <292
°° '12.08.31 <172 554+025 | 15.2+0.1 <153
- ZAHAE ] oA 1A
E 45 F - AEI PAAANEARA L FH A F
$obE B99L FE BAAER
HlF A lg_ =
A2 _/\];EZ] AN S ; (mBag/kg) |
A H L 238( 7 257 By
wg s | 120228 5.96+0.21 0.181+0.026 10.6+0.3
45| 12,0831 277+0.13 0.0904+0.0177 4.69+0.19
_ 12,0228 | 0.983+0.032 | 0.0472+0.0060 1.18+0.04
Asy | B2
'12.08.31 1.57+0.06 0.0479+0.0083 1.89+0.07
| 120228 401+0.15 0.158+0.023 453+0.16
°° '12.08.31 9.65+0.10 0.112+0.016 2.79+0.11
20124 AFY A} =W <1.16~2.18 <1.16 <1.16~8.87

ARAARRD =g e e el A AR YT
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E 4720129 A 2718 P FER % FUNZAF [1/2]
171 3122 2123
R 7153
KINS KHNP KINS KHNP KINS KHNP
71 A
75 3e} 0.1mGy/yr | 6.05E-06 | 4.22E-06 | 1.26E-05 | 8.78E-06 | 1.97E-06 | 1.37E-06
272w 02mGy/yr | 1.76E-05 | 1.23E-05 | 2.77E-05 | 1.94E-05 | 4.06E-06 | 2.84E-06
GEM 0.05mSv/yr | 1.91E-06 | 3.11E-06 | 4.77E-06 | 4.76E-06 | 7.67E-07 | 7.65E-07
v 5 0.15mSv/yr | 9.89E-06 | 837E-06 | 1.95E-05 | 1.37E-05 | 2.98E-06 | 2.09E-06
A7) 0.15mSv/yr | 2.32E-03 | 5.92E-04 | 2.80E-03 | 546E-04 | 1.90E-03 | 6.60E-04
N )
FEAZ 0.03mSv/yr | 1.71E-05 | 3.02E-06 | 1.39E-04 | 2.37E-05 | 1.55E-05 | 1.00E-06
)47 0.1mGy/yr | 1.92E-05 | 254E-05 | 2.30E-04 | 4.48E-05 | 155E-05 | 1.00E-06
124 A3l A 3122
ok 71
KINS KHNP KINS KHNP KINS KHNP
71 A
7% 3w} 0.1mGy/yr | 6.16E-07 | 4.30E-07 | 5.79E-06 | 4.05E-06 | 2.00E-06 | 1.39E-06
7] % 02mGy/yr | 1.56E-06 | 1.09E-06 | 4.38E-06 | 3.06E-06 | 3.80E-06 | 2.65E-06
GEH 0.05mSv/yr | 2.14E-07 | 2.13E-07 | 3.14E-06 | 3.15E-06 | 1.09E-06 | 1.09E-06
| 5 0.15mSv/yr | 9.75E-07 | 6.81E-07 | 9.17E-06 | 6.44E-06 | 4.93E-06 | 3.45E-06
EEE 0.15mSv/yr | 1.32E-03 | 5.31E-04 | 7.91E-03 | 1.37E-03 | 1.04E-02 | 1.50E-03
o )
Fang 0.03mSv/yr | 1.55E-05 | 1.04E-06 | 156E-03 | 2.20E-04 | 156E-03 | 2.20E-04
Hd 47| 0.1mGy/yr | 1.55E-05 | 1.04E-06 | 6.18E-03 | 5.16E-04 | 6.18E-03 | 5.16E-04
931 342 443
5 71 A]
KINS KHNP KINS KHNP KINS KHNP
71 A
37 E 7k} 0.1mGy/yr | 1.10E-06 | 7.65E-07 | 4.25E-07 | 2.96E-07 | 2.05E-06 | 1.43E-06
27 = e} 0.2mGy/yr | 3.87E-07 | 2.70E-07 | 150E-07 | 1.05E-07 | 7.25E-07 | 5.06E-07
Fad 0.05mSv/yr | 5.92E-07 | 5.92E-07 | 2.30E-07 | 292E-07 | 1.11E-06 | 1.11E-06
u] 5 0.15mSv/yr | 1.39E-06 | 9.74E-07 | 5.39E-07 | 3.78E-07 | 2.61E-06 | 1.82E-06
A7) 0.15mSv/yr | 7.15E-03 | 3.79E-03 | 4.83E-03 | 2.12E-03 | 3.24E-03 | 2.30E-03
o )
Fad 0.03mSv/yr | 3.81E-06 | 152E-06 | 3.26E-06 | 1.31E-06 | 1.38E-05 | 5.50E-06
A7) 0.1mGy/yr | 3.86E-06 | 1.55E-06 | 3.31E-06 | 1.34E-06 | 1.38E-05 | 5.50E-06
34 335 346
R 713
KINS KHNP KINS KHNP KINS KHNP
71 A
2737} 0.1mGy/yr | 1.48E-06 | 1.08E-06 | 2.78E-06 | 1.94E-06 | 1.70E-05 | 4.75E-06
7] % e 0.2mGy/yr | 1.08E-06 | 7.72E-07 | 1.40E-06 | 9.76E-07 | 6.77E-06 | 1.20E-05
FEAZ 0.05mSv/yr | 7.50E-07 | 811E-07 | 147E-06 | 1.47E-06 | 2.37E-06 | 9.20E-06
| 5 0.15mSv/yr | 1.96E-06 | 1.47E-06 | 3.59E-06 | 251E-06 | 1.07E-05 | 1.60E-05
A A7 0.15mSv/yr | 3.67E-03 | 2.46E-03 | 8.99E-03 | 4.26E-03 | 1.39E-02 | 8.79E-03
o )
FEaA 0.03mSv/yr | 1.42E-05 | 5.67E-06 | 1.87E-05 | 7.73E-06 | 1.86E-05 | 7.79E-06
7 0.1mGy/yr | 1.42E-05 | 567E-06 | 3.60E-05 | 1.94E-05 | 3.64E-05 | 1.97E-05
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E 4720128 9A 718 WA FEE 93 FRIYFAE [2/2]
£3A1 &322 <73
R 7153
KINS KHNP KINS KHNP KINS KHNP
71 A
75 3e} 0.1mGy/yr | 9.30E-06 | 6.49E-06 | 253E-06 | 1.77E-06 | 2.18E-06 | 1.52E-06
272w 0.2mGy/yr | 2.76E-05 | 1.93E-05 | 6.82E-06 | 4.76E-06 | 7.69E-07 | 5.37E-07
GEM 0.05mSv/yr | 3.46E-06 | 3.70E-06 | 1.38E-06 | 1.65E-06 | 1.18E-06 | 1.18E-06
v 5 0.15mSv/yr | 1.93E-05 | 1.39E-05 | 7.72E-06 | 5.87E-06 | 2.77E-06 | 1.94E-06
A7) 0.15mSv/yr | 4.73E-03 | 3.14E-03 | 448E-03 | 3.26E-03 | 6.33E-03 | 2.76E-03
N )
FEAZ 0.03mSv/yr | 831E-06 | 141E-06 | 830E-06 | 1.41E-06 | 1.29E-05 | 3.53E-06
)47 0.1mGy/yr | 8.31E-06 | 141E-06 | 8.30E-06 | 1.41E-06 | 1.29E-05 | 3.53E-06
£24 25 £ 26
ok 71
KINS KHNP KINS KHNP KINS KHNP
71 A
T 7)F3e} 0.1mGy/yr | 0.00E+00 | 0.00E+00 | 1.24E-07 | 86l1E-08 | 8.75E-06 | 6.10E-06
7] % W E} 0.2mGy/yr | 0.00E+00 | 0.00E+00 | 4.36E-08 | 3.04E-08 | 3.08E-06 | 2.15E-06
FEA= 0.05mSv/yr | 0.00E+00 | 0.00E+00 | 6.69E-08 | 6.66E-08 | 4.73E-06 | 4.72E-06
| 5 0.15mSv/yr | 0.00E+00 | 0.00E+00 | 157E-07 | 1.10E-07 | 1.11E-05 | 7.76E-06
EEE 0.15mSv/yr | 6.71E-03 | 3.07E-03 | 1.12E-02 | 4.47E-03 | 1.76E-02 | 5.89E-03
o )
Fang 0.03mSv/yr | 1.29E-05 | 353E-06 | 6.30E-06 | 1.56E-06 | 5.86E-06 | 1.44E-06
B 0.1mGy/yr | 1.29E-05 | 353E-06 | 8.28E-06 | 2.65E-06 | 7.47E-06 | 2.35E-06
441 442 443
Pl 71 E A
KINS KHNP KINS KHNP KINS KHNP
71 A
37 E 7k} 0.1mGy/yr | 1.89E-05 | 1.32E-05 | 6.77E-05 | 4.72E-05 | 6.76E-04 | 4.71E-04
27 = e} 0.2mGy/yr | 1.98E-05 | 1.38E-05 | 894E-05 | 3.24E-05 | 3.39E-04 | 2.37E-04
Fad 0.05mSv/yr | 9.06E-06 | 9.04E-06 | 3.08E-05 | 3.07E-05 | 3.57E-04 | 3.56E-04
u] 5 0.15mSv/yr | 2.70E-05 | 1.87E-05 | 9.55E-05 | 6.66E-05 | 887E-04 | 6.21E-04
A7) 0.15mSv/yr | 471E-03 | 5.20E-03 | 2.15E-03 | 2.19E-03 | 7.19E-03 | 7.56E-03
o )
Fad 0.03mSv/yr | 8.05E-04 | 3.29E-04 | 254E-04 | 7.41E-05 | 158E-04 | 3.67E-05
A7) 0.1mGy/yr | 3.50E-03 | 868E-04 | 1.44E-03 | 3.58E-04 | 6.78E-04 | 1.63E-04
A4 A4LA1 AL A2
Rae) 71 A]
KINS KHNP KINS KHNP KINS KHNP
71 A
2737} 0.1mGy/yr | 5.14E-04 | 358E-04 | 9.31E-06 | 6.49E-06 | 0.00E+00 | 0.00E-+00
7] % e 0.2mGy/yr | 1.91E-04 | 1.33E-04 | 3.28E-06 | 2.29E-06 | 0.00E+00 | 0.00E-+00
FEAZ 0.05mSv/yr | 2.77E-04 | 2.76E-04 | 5.03E-06 | 5.02E-06 | 0.00E+00 | 0.00E+00
| 5 0.15mSv/yr | 654E-04 | 457E-04 | 1.18E-05 | 828E-06 | 0.00E+00 | 0.00E+00
A A7 0.15mSv/yr | 7.88E-03 | 863E-03 | 6.67E-03 | 1.01E-03 | 5.58E-06 | 2.32E-06
o )
FEaA 0.03mSv/yr | 3.12E-05 | 6.65E-06 | 2.80E-04 | 6.70E-05 | 0.00E+00 | 0.00E+00
7 0.1mGy/yr | 1.74E-04 | 4.27E-05 | 9.11E-04 | 1.85E-04 | 0.00E+00 | 0.00E-+00
¥ 7] A A gl A o] i 7hA 3 (v ohl ek A 9])
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2. % - AFS BAATANE ARAL PAHGEEC 4B FOASAG
37143

T - A9 WAV E ARAIES 20100 exlomEE fHkE #H 7
A

H

A B AA fFEES] Y2 0.00E+00 TBg/yr

B2 AN $9d ohE FW OB 8793 g Ao HAsg

3. U8 AXAN M| F FUNHHF FHAD
oY AREAA B A
Q1 B, ZAFAGAA, YA

A

Fow 072% Amolw, FAM HHo A ol AYFol whal Agx
0.75mSv/y 9l 2.35% LA FAT 7|EAE S8 sh3]ste Ao w yEy
oh
¥ 48 A 7)1EAH W
527 71EA o | acal @g | aca
LR R 025 mSv/yr | 1.79E-03 | 072 | 179E-03 | 0.72
A 075 mSv/yr | 1.76E-02 | 235 | 1.76E-02 | 235

,95,



349, dAHAA G A=A ek vl

(mGy/yr =+ mSv/yr)

T AAaaTd 234
. =] - - - HFALAD H I
% 5 A sz zagagae | TIRAIE L gazens
A4 | % | AAA [ % | A" | % | A"A [ %
== 7t
S5, 01 | 289E05 | 0029 | 477E06 | 0005 - - : -
KINS 4525 | 292605 | 003 | 476E-06 | 0005 - - : -
SIEMF 02 | 4ssE05 | 0024 | 540E04 | 027 - - : -
| KINS A=A | 488E05 | 002 | 540E04 | 027 - - i -
S
Jie | 005 | 158E05 | 0032 | 54306 | 0011 - - : -
A TKINS AEAT | 160E05 | 003 | 543606 | 0011 - - i -
hiR=!
Shdw | 015 | 468E05 | 0031 | 299E04 | 02 - - : -
KINS A543 | 671E-05 | 004 | 427604 | 08 - - : -
F
S | 015 | 176E02 | 117 | 000E+00 | 0 211E-05 | 0014
KINS A543 | 178E-02 | 1184 | 0.00E+00 | 0 207605 | 0014
e
TS
it 0.03 : - : : - - : -
o [ KINS AEAH i - i i - - i -
A 371
AR 0.1 ) . ) ) . i ) .
KINS A &4 i - i i - - i -
FRaAaa T £INA
% 5 AR | 4TRe 4R ABAY | wsAE AFAY | adds BN
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o : - i ] i :
KINS A &4 3 i - - - - ;
a7 &
g 02 | - - - - - -
KINS A &4 3 i - - - - i
7] o 5
_ Ade | 005 . - - - - .
AT KiNs A } - - : - -
1] Bk
E7 e 0.15 - - - - - -
KINS A &4 3 i - - - - i
J 7] ®%%
S | 015 . - - - 661E-08 | 441E-05
KINS AEA 3} . - - - 663E-08 | 441E-05
-
IE: 0.03 ; ; - ; ; ;
a [ KINS AEZ% i - i - : i
A 2]
sy | 01 ] - ] - - ]
KINS &4 3 i - i - - i
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A-1. 2012HE TRIYM FH(FASAIRL)S SAUNNLE YLVE KB
(&9 uR/h)
-

o 1 2 3 4 5 6 7 8 9 10 11 12
1 106 | 105 | 104 | 104 | 106 | 106 | 106 | 10.7 | 104 | 10.7 | 10.6 | 10.6
2 107 | 105|104 | 104 | 106 | 105 | 10.7 | 10.7 | 105 | 10.7 | 10.6 | 105
3 10.8 | 104 | 105 | 11.0 | 105 | 106 | 10.7 | 10.7 | 106 | 108 | 105 | 10.6
4 108 | 105 | 11.0 | 105 | 105 | 10.7 | 10.7 | 10.7 | 105 | 10.8 | 109 | 106
5 10.7 | 106 | 11.2 | 105 | 105 | 108 | 10.7 | 10.7 | 105 | 109 | 105 | 10.9
6 108 | 108 | 106 | 104 | 105 | 108 | 10.7 | 10.8 | 106 | 109 | 105 | 106
7 105 | 106 | 105 | 104 | 10.7 | 10.7 | 106 | 10.8 | 105 | 10.7 | 10.5 | 10.7
8 105 | 105 104 | 105 | 10.7 | 11.0 | 104 | 109 | 105 | 10.7 | 105 | 105
9 106 | 105 | 10.3 | 105 | 10.7 | 105 | 105 | 109 | 106 | 108 | 10.5 | 105
10 107 | 105 | 105 | 105 | 105 | 105 | 106 | 11.0 | 109 | 109 | 104 | 105
11 10.7 | 105 | 104 | 106 | 105 | 106 | 119 | 11.0 | 105 | 11.0 | 11.3 | 10.6
12 107 | 104 | 104 | 105 | 105 | 10.7 | 105 | 11.0 | 105 | 10.8 | 106 | 105
13 10.7 | 109 | 104 | 105 | 105 | 106 | 10.7 | 10.8 | 106 | 10.8 | 10.6 | 105
14 107 | 11.0 | 105 | 104 | 110 | 106 | 108 | 10.7 | 108 | 109 | 105 | 11.0
15 10.7 | 106 | 105 | 105 | 10.7 | 10.8 | 109 | 105 | 106 | 109 | 10.7 | 105
16 114 | 106 | 109 | 105 | 105 | 105 | 102 | 104 | 105 | 109 | 10.7 | 105
17 105 | 105 | 105 | 105 | 105 | 105 | 103 | 105 | 109 | 11.0 | 11.0 | 10.6
18 106 | 105|104 | 105 | 105 | 106 | 10.3 | 105 | 10.7 | 109 | 105 | 105
19 11.2 | 105 | 104 | 105 | 105 | 105 | 104 | 105 | 106 | 108 | 10.5 | 104
20 106 | 105 | 105 | 105 | 105 | 104 | 104 | 106 | 105 | 10.8 | 106 | 104
21 104 | 106 | 105 | 11.2 | 105 | 104 | 104 | 10.7 | 105 | 10.8 | 10.7 | 10.7
22 104 | 105 | 108 | 104 | 105 | 104 | 104 | 106 | 105 | 11.1 | 10.7 | 104
23 10.3 | 105 | 114 | 104 | 106 | 105 | 105 | 104 | 105 | 109 | 106 | 104
24 104 | 105|105 | 105 | 10.7 | 105 | 105 | 10.3 | 10.7 | 109 | 105 | 10.3
25 116 | 105 | 105 | 109 | 10.7 | 105 | 106 | 10.3 | 106 | 109 | 106 | 104
26 104 | 105|105 | 104 | 106 | 105 | 107 | 104 | 106 | 10.8 | 109 | 104
27 104 | 105 | 105 | 104 | 10.7 | 105 | 105 | 105 | 106 | 116 | 105 | 104
28 105 | 106 | 104 | 104 | 106 | 105 | 106 | 10.7 | 106 | 105 | 106 | 11.0
29 10.8 | 10.3 | 105 | 105 | 106 | 105 | 10.7 | 105 | 10.7 | 106 | 10.6 | 10.3
30 10.5 108 | 105 | 106 | 105 | 108 | 105 | 10.8 | 10.7 | 105 | 10.6
31 10.5 104 10.6 10.8 | 10.6 10.8 104

A+ | 107 | 105 | 106 | 105 | 106 | 106 | 106 | 106 | 106 | 108 | 106 | 105

H 2} 0.3 0.1 0.2 0.2 0.1 0.1 0.3 0.2 0.1 02 | 0.2 0.2

F o 116 | 110 | 114 | 11.2 | 11.0 | 110 | 119 | 110 | 109 | 116 | 11.3 | 11.0

#H4 1103 1103|103 | 104 | 105|104 | 102 | 103 | 104 | 105 | 104 | 10.3

0) EFAAE Pe| WEE

) EAGe] Fo2 AR 5
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A-2. 2012HE SMIAX FH(LHHAIRA)O SZHAOMEE LR X2
(&9 uR/h)

=

o] 1 2 3 4 5 6 7 8 9 10 11 12

=
1 108 | 106 | 105 | 105 | 106 | 106 | 102 | 98 | 10.1 | 106 | 10.8 | 10.8
2 10.8 | 106 | 10.7 | 105 | 10.7 | 106 | 103 | 9.7 | 10.1 | 106 | 10.8 | 10.7
3 108 | 105 | 107 | 11.2 | 106 | 106 | 10.3 | 9.7 | 10.1 | 106 | 10.8 | 10.8
4 10.8 | 106 | 11.0 | 105 | 105 | 10.7 | 103 | 9.7 | 100 | 106 | 11.2 | 10.9
5 106 | 106 | 115 | 105 | 105 | 10.7 | 10.7 | 96 | 100 | 10.7 | 106 | 11.0
6 106 | 108 | 10.8 | 105 | 106 | 106 | 104 | 9.7 | 101 | 106 | 10.8 | 10.8
7 106 | 107 | 106 | 105 | 106 | 10.7 | 107 | 9.8 | 10.1 | 106 | 10.8 | 109
8 106 | 106 | 105 | 105 | 109 | 11.0 | 102 | 99 | 101 | 105 | 10.7 | 10.9
9 106 | 105 | 105 | 105 | 10.7 | 105 | 103 | 10.0 | 103 | 106 | 10.7 | 109
10 10.7 | 105 | 105 | 106 | 106 | 105 | 10.2 | 10.1 | 10.8 | 10.7 | 105 | 10.9
11 109 | 105|105 108 | 106 | 106 | 114 | 99 | 101 | 108 | 114 | 109
12 10.8 | 105 | 105 | 105 | 106 | 106 | 101 | 10.1 | 10.1 | 10.8 | 10.7 | 10.8
13 108 | 109 | 105 | 10.7 | 10.7 | 106 | 105 | 105 | 10.1 | 10.8 | 10.8 | 10.8
14 10.8 | 108 | 105 | 105 | 114 | 105 | 106 | 10.1 | 106 | 108 | 10.8 | 114
15 108 | 106 | 105 | 106 | 10.7 | 108 | 11.0 | 96 | 106 | 10.7 | 10.7 | 109
16 11.2 | 105 | 10.8 | 106 | 106 | 105 | 101 | 95 | 10.7 | 106 | 10.7 | 10.9
17 106 | 106 | 106 | 105 | 108 | 103 | 100 | 97 | 111 | 109 | 11.1 | 11.0
18 10.8 | 106 | 105 | 106 | 106 | 105 | 9.9 95 | 10.2 | 109 | 106 | 109
19 116 | 106 | 105 | 105 | 106 | 106 | 9.8 95 | 10.2 | 10.8 | 10.7 | 109
20 10.7 | 105 | 105 | 105 | 106 | 103 | 9.8 96 | 102 | 109 | 10.8 | 10.8
21 105 | 107 |1 105 | 114 | 106 | 103 | 99 97 | 103 | 108 | 108 | 11.3
22 106 | 105 | 109 | 106 | 106 | 103 | 100 | 99 | 103 | 109 | 10.7 | 10.9
23 105 | 106 | 116 | 105 | 10.7 | 103 | 98 | 10.1 | 103 | 108 | 10.8 | 109
24 106 | 106 | 106 | 105 | 10.7 | 104 | 96 | 10.1 | 10.3 | 10.8 | 10.8 | 10.8
25 106 | 107 | 106 | 109 | 10.7 | 104 | 96 98 | 10.3 | 108 | 10.7 | 10.8
26 105 | 10.7 | 105 | 105 | 10.7 | 105 | 9.7 96 | 10.3 | 10.8 | 109 | 10.7
27 105 | 107 |1 105 | 105 | 106 | 105 | 9.8 95 | 103 | 11.3 | 10.7 | 10.7
28 105 | 108 | 105 | 106 | 106 | 103 | 9.6 98 | 104 | 105 | 10.7 | 11.3
29 106 | 105 | 105 | 106 | 106 | 103 | 9.7 94 | 105 | 106 | 10.8 | 10.8
30 10.5 10.8 | 106 | 106 | 106 | 9.7 99 | 106 | 10.8 | 10.8 | 11.0
31 10.6 105 10.6 97 | 10.3 10.9 10.9

HA+ | 107 | 106 | 107 | 106 | 107 | 105 101 | 9.8 | 103 | 10.7 | 10.8 | 109

H 2} 0.2 0.1 0.3 0.2 0.2 | 02 04 0.3 0.3 02 | 0.2 0.2

A | 116 | 109 | 116 | 114 | 114 | 110 | 114 | 105 | 111 | 11.3 | 114 | 114

A | 105|105 ] 105 | 105 | 105 | 103 | 96 94 | 10.0 | 105 | 105 | 10.7

Aol WEE
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A-3. 2012HE AN FH(SSSAIFD)Q SZHAOMBE LR X2
(&9 uR/h)
=
o] 1 2 3 4 5 6 7 8 9 10 11 12
=
1 1351131131 130 | 136 | 133 | 131 | 13.3 | 129 | 133 | 13.1 | 129
2 13.3 1129 | 133 | 131 | 131 | 134 | 131 | 132 | 130 | 13.3 | 13.1 | 131
3 136 | 127131 | 138 | 131 | 134 | 132 | 13.2 | 130 | 134 | 13.2 | 134
4 134 | 128 | 134 | 131 | 131 | 134 | 13.2 | 13.3 | 13.0 | 134 | 13.3 | 13.2
5 130 | 129 | 140 | 131 | 133 | 134 | 135 | 134 | 128 | 13.3 | 13.3 | 13.7
6 128 | 134 | 131 | 130 | 132 | 134 | 133 | 134 | 128 | 133 | 134 | 129
7 128 | 131|130 | 130 | 132 | 134 | 130 | 13.3 | 130 | 13.3 | 13.1 | 13.1
8 129 | 130 | 130 | 131 | 133 | 136 | 131 | 134 | 13.0 | 13.3 | 131 | 13.2
9 130 | 1271130 | 131 | 132 | 134 | 131 | 134 | 132 | 134 | 13.2 | 13.0
10 131 | 127 | 130 | 132 | 132 | 135 | 134 | 135 | 130 | 134 | 134 | 128
11 131 | 128 |1 130 | 132 | 133 | 135 | 140 | 13.0 | 130 | 133 | 134 | 129
12 131 | 128 | 129 | 131 | 133 | 136 | 130 | 13.0 | 13.0 | 134 | 131 | 129
13 132 | 131129 | 132 | 134 | 135 | 132 | 136 | 133 | 135 | 13.2 | 129
14 132 | 133 | 130 | 131 | 139 | 134 | 138 | 13.0 | 13.0 | 134 | 13.2 | 13.3
15 13.3 - 130 | 132 | 13.0 | 135 | 135 | 13.1 | 13.0 | 134 | 13.0 | 13.0
16 134 - 132 ] 132 | 131 | 135 | 129 | 134 | 131 | 134 | 13.3 | 13.0
17 134 - 131 | 132 | 131 | 134 | 131 | 129 | 139 | 137 | 13.2 | 13.1
18 134 - 131 | 132 | 131 | 136 | 127 | 129 | 129 | 134 | 13.0 | 129
19 135 1129|130 | 134 | 132 | 136 | 128 | 129 | 130 | 134 | 13.1 | 128
20 134 | 130 | 131 | 131 | 132 | 135 | 128 | 13.2 | 130 | 134 | 131 | 128
21 136 | 131 | 131 | 138 | 132 | 135 | 129 | 129 | 130 | 134 | 13.1 | 13.1
22 131 | 131 | 137 | 131 | 132 | 134 | 129 | 129 | 130 | 143 | 13.1 | 129
23 131 | 131 | 137 | 130 | 132 | 135 | 129 | 129 | 131 | 13.0 | 13.1 | 135
24 131 | 133 | 131 | 130 | 133 | 13.7 | 129 | 129 | 132 | 131 | 13.0 | 12.3
25 130 | 131|130 | 134 | 133 | 136 | 129 | 128 | 13.1 | 131 | 13.2 | 12.2
26 129 | 130 | 130 | 130 | 133 | 136 | 130 | 128 | 131 | 131 | 13.2 | 12.2
27 129 | 130|130 | 13.0 | 133 | 135 | 131 | 13.0 | 132 | 141 | 129 | 122
28 130 | 131 | 130 | 131 | 133 | 135 | 130 | 13.3 | 13.2 | 129 | 13.0 | 126
29 131 | 131|131 | 131 | 134 | 137 | 131 | 129 | 132 | 131 | 13.1 | 124
30 13.1 133 ] 132 | 134 | 139 | 131 | 1377 | 133 | 131 | 13.0 | 126
31 13.3 13.0 13.3 13.2 | 12.8 13.1 12.0
Wy | 132 1130 | 131 ] 132 | 133|135 131 | 131 | 131 | 133 | 131 | 129
H 2} 0.2 02 | 0.3 0.2 0.2 | 01 0.3 0.3 0.2 03 | 01 04
Av) | 136 | 134 | 140 | 138 | 139 | 139 | 140 | 137 | 139 | 143 | 134 | 137
HAa | 128 | 127 1129 | 130 | 13.0 | 133 | 127 | 128 | 128 | 129 | 129 | 120
A2 Patel WwEE

0) ¥¥

-)

offt

A FOR AR vFY
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A-4. 2012 SXAN FH(SHAIFL)Q| SUHANMEE LdUHR X2

(&<l : uR/h)

o

1 2 3 4 5 6 7 8 9 10 11 12

142 | 142 | 143 | 141 | 142 | 141 | 141 | 143 | 140 | 142 | 143 | 144
144 | 141 | 142 | 143 | 142 | 141 | 143 | 140 | 141 | 142 | 142 | 144
142 | 141 | 142 | 149 | 141 | 142 | 144 | 140 | 140 | 142 | 143 | 143
142 | 141 | 142 | 141 | 142 | 143 | 144 | 142 | 140 | 142 | 144 | 143
141 | 143 | 144 | 141 | 142 | 143 | 144 | 144 | 140 | 143 | 142 | 144
140 | 143 | 142 | 141 | 143 | 143 | 157 | 143 | 139 | 143 | 142 | 14.2
142 | 143 | 141 | 142 | 142 | 144 | 140 | 142 | 141 | 142 | 142 | 146
142 | 141 | 141 | 142 | 143 | 145 | 139 | 143 | 141 | 142 | 141 | 14.2
9 14.1 | 141 | 141 | 141 | 142 | 143 | 141 | 145 | 140 | 142 | 142 | 142
10 142 | 141 | 143 | 142 | 141 | 144 | 140 | 148 | 142 | 143 | 140 | 143
11 142 | 142 | 141 | 143 | 140 | 143 | 141 | 145 | 139 | 143 | 144 | 144
12 142 | 142 | 140 | 143 | 141 | 143 | 141 | 147 | 140 | 143 | 142 | 144
13 142 | 143 | 140 | 142 | 143 | 14.1 | 141 | 147 | 142 | 144 | 141 | 144
14 142 | 143 | 140 | 144 | 147 | 141 | 140 | 140 | 141 | 143 | 142 | 150
15 142 | 143 | 140 | 145 | 143 | 144 | 152 | 142 | 139 | 142 | 141 | 140
16 144 | 142 | 141 | 143 | 142 | 141 | 137 | 146 | 142 | 142 | 142 | 14.2
17 143 | 142 | 144 | 142 | 145 | 143 | 138 | 139 | 147 | 144 | 142 | 142
18 142 | 143 | 144 | 143 | 141 | 143 | 138 | 140 | 139 | 143 | 143 | 14.1
19 146 | 143 | 140 | 142 | 143 | 144 | 138 | 140 | 140 | 142 | 144 | 14.2
20 140 | 143 | 141 | 141 | 143 | 140 | 138 | 139 | 139 | 144 | 145 | 14.1
21 141 | 142 | 141 | 146 | 141 | 142 | 138 | 139 | 141 | 143 | 144 | 14.2
22 142 | 142 | 141 | 141 | 141 | 142 | 138 | 141 | 141 | 146 | 144 | 143
23 141 | 143 | 152 | 140 | 143 | 143 | 140 | 138 | 141 | 144 | 143 | 14.1
24 141 | 142 | 143 | 141 | 142 | 143 | 140 | 137 | 141 | 143 | 144 | 140
25 141 | 145 | 141 | 144 | 143 | 141 | 140 | 139 | 140 | 143 | 144 | 14.1
26 141 | 145 | 141 | 140 | 143 | 140 | 141 | 141 | 140 | 143 | 143 | 14.2
27 142 | 142 | 140 | 141 | 143 | 140 | 141 | 139 | 141 | 145 | 142 | 14.2
28 142 | 141 | 141 | 141 | 141 | 140 | 141 | 139 | 141 | 142 | 143 | 144
29 143 | 141 | 142 | 142 | 141 | 142 | 142 | 139 | 142 | 144 | 143 | 14.1
30 14.1 142 | 142 | 142 | 142 | 142 | 144 | 143 | 143 | 143 | 14.1
31 14.3 14.0 14.1 142 | 138 14.4 14.0

O 3O Ul WD

Het | 142 | 142 | 142 | 142 | 142 | 142 | 141 | 142 | 141 | 143 | 143 | 143

HA 01 |01 02|02 010104 ]|03]02]01] 01| 02

Hdl | 146 | 145 | 152 | 149 | 147 | 145 | 157 | 148 | 147 | 146 | 145 | 150

A | 140 | 141 | 140 | 140 | 140 | 140 | 137 | 13.7 | 139 | 142 | 14.0 | 14.0

0) EFAAZ B WEE
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B-1. 2012HE TAIUH FHo| ZUENMY SWXIE
ny | 2012d% w71 FHAAHF (mSv/E7]) Azt 33
O\ aqus|  wEws
&
8 1487 | o/ | 34%7) | 4487 [mSv)| (mSv/AE)
A eHgAFR 2 0.22740.018(0.206£0.024(0.16940017/0.1990007 0801 | (O
8 |0.188£0.0260.169£0.012/0.150£0.027)0.179£0.012 0686 | o DI
A2 |0.208£0.014/0.187£0.016(0.183£0.018/0.208£0.019 0786 | o 22
AR 0.22620.0110.210£0.014/0.1790.016/0.210£0.004| 0825 | (112 0o
U (0.208:0.006(0.192:0.001 0.187:0.010/0212:0.024) 0799 | o M
SAT S 0.2540.004(0.242:0.014 0.181+0.024/0.217£0015 0894 |, OF0
AAbE]|0.20740.003(0.184£0.007)0.177:0.024(0.202:0.015 0770 | 10,
ATHE (0.194£0.007)0.17240.0050.175+0.008/0197:0.010| 0738 | O,
MISE0234£0,017]0.20040.004(0.160£0.022(0.193£0.007 0787 | ) o0 e
A2 {0.20040.002(0.187£0.008 0.135:0.012(0.174£0.007| 0696 | M1
Wzl (0.19340.0140.156400050.155<0.010{0176:0.019| 0680 | O,
BRI |0214£0.011)0.180£0.010/0.132£0.002]0.188£0.007) 0714 | o TP
3 0213 | 0190 | 0165 | 0196 | 0765
=80
i 0019 | 0021 | 0018 | 0014 | 0061
H2H1o)
F) WAHEAL AT 5dA(07~1D) Az EU1E H (A ~ A,
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H

2/4%7)

3/4%7)

0.219+0.004

4/4%-7

0.204+0.014

0.184+0.009

0.194+0.015

0.191+0.005

34
B )
(mSv/%7)

)
0.205
(0.175~0.233)
0.182
(0.160~0.219)
0.206
(0.178~0.259)
0.175
(0.151~0.218)
0.184
(0.153~0.221)
0.184

off

2 re
(R

('

=

o

(mSv/
0.931

0.825
0.844
0.727

1/4%7]

0.251£0

0.257+0.006

037
0.210+0.01

9
0.205+0.008

012

0.179+0.004

0.165+0.015
0.716

0.203

0.164+0.008
0.754

0.237+0.025

0.206+0

3+0.013

0.174+0.012

0.169+0.007
0.831

0.242+0.029

0.19

0.186+0.007
0.795

0.190+0.009
0

184+0.013
0.190+0.010

0.180+0.011
0.201+0.015

0.182+0.005
0.873

0.194+0.022

7

0.202+0.013
0.766

0.199+0.009

(0.162~0.220)
(0.180~0.249)

0.194
(0.173~0.226)

(0.182~0.262)

0.217

0.179
(0.153~0.230)

0.174
(0.155~0.205)

0.215+0.00

0.031]0.222+0.029

0.166x0.009

0.713

0.222+

3+0.001

0.221+0.014

0.220+0.007

0.218+0.016
0.164£0.010

0.798

0.190+0.006

0.19

0.180

0.067

0.177£0.010

=
0

.233+0.008

0.194+0.002

0.194
0.014

0.216£0.010

0.178+0.006

0.207
0.015

0.194+0.006
0.217

0.022

0.021

S5HEZ(07~"11D) #A=e] #71E Hd (HA ~ Hd).
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B-3. 20124

S Y@ FHo I

ny | 2012d% w71 FHAAHF (mSv/E7]) Azt 33
O\ aqus|  wEws
&
A 1/4%7) | 2487 | 3/4%7] | 4487 |[mSv/d)| (mSv/E7D)
TS (0.236:0003(0.230£0.022 0.249+0.024(0:224:0015 0948 | (L, X2
Hu 4 (0.265:0.004/0.26820.0060.26920.015/024020.081) 104 | o, F
FEE|0.282£0.0060.274£0.0010.266£0.014/0292£0.007 111 | o, 020
HEAA (0275:0012(0257:0006(0.269:0032/0233:0004 105 | () oat 0 510)
B3R A4 0.25720.012(0.27720.017)0.280£0.030/023820.005| 105 | ()1 0 oo
BAARE(0.231£0,0150.2510,0800.2270.016{0.187:0.006] 0896 | (o "7, o
B (022450004/0.249:0011(0.252:0014/0.214:0000) 0989 | (o070
Zebl10219£0.004/0.247:0.025(0.245:0013/0.191:0006| 0902 | S
FEA R (0.199:0.0140.216:0.0070:238£0.0200.197:0.002] 0850 | ) 17 11950,
Y7ARE(0.206£0.007)0.:21540.000)0.2140.004/0.208:0.014| 0843 | 028
A (0:24140010(0.235:0.005(0.2240.010/0:209:0000| 0909 |, %P0,
gl (0.231:0.006(0.228:0.011/0.247:0.017/0.235:0.009) 0941 |, 0% oo
d it 0239 | 0246 | 0248 | 0224 | 0958
e EEE
- 0025 | 0020 | 0019 | 0029 | 0084
H2H1o)
F) WAHEAL AT 5dA(07~1D) Az EU1E H (A ~ A,
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B-4. 2012HE SHAM FHo| TEHM SHXE
0] 20129 %= 719 FRA A (mSv/E7)) A7k o AF
TN\ AAAF| wEwg
S
A 1427 | 2457 | 3/4%7 | 4427 |(mSv/d)| (mSv/E71)
WE R [0.202+0.004]0.206+0.001/0.206:0.012/0.221+0.031| 0.835 0.209
-2020.00410.206+0.0010.206+£0.012)0.221:£0. 835 | (0.161~0.252)
) 0277
Q ok =
SR |0.260£0.0280.261:0.003(0.25620.010/0.25920.008] 104 | (o051
- 0.267
2] =
shgZa (024850011/0282:0.0080.268:0.01202510012) 105 | 0570 o1
] 0.257
] + + + +
Aste] (0.234:0.013(0.248:0.014/0.24220.007/0.242£0.004) 0966 | () oo™ 500
0.223
1 2k
PRI (0.22840.008(0.2240.002(0.217£0.006/0:23320.006| 0902 | I
- 0.246
=] 2~ i
A9 [0.254£0.0150.251 £0.023(0.251:0.0130.265:0.013] 102 | (o0 g
N 0.269
PRI (026260.010(0.26840.034(0.256£0.007 027120009 106 | o2 0 o
0.297
ERPAR-=N ¥ 5 5 5
A2 0.30720.026 0.316£0.016/0.200£0.0180:280£0.020] 119 | (0™
o 0.256
SHREN 02360007 (0.24540.012(0.2200.002(0.217+0.004 | 0927 |, IF0
— 0245
e
SAEI (0230£0012(0.24940.007|0.253:0.0030.24120.005| 0973 | o0
N 0.261
el [0.265:0.0210.29:0014/0.281:0.0130.285:0018) 113 | (o>
- 0.229
=1 =
SRR 022040001 0226+0012(0.22540.022(0.23040.007 0910 | S
9 it 0.246 0.256 0.248 0250 | 1.00
=349
N 0.026 0.030 0.024 0021 | 010
H=H(10)
F) WFEEHL AT 5AR(07~1D) Az 718 A (A ~ A,
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B-5. 2012HE [hS VXIAIN FHo| BATHMY SWXI=
N 20129 = #71¥ IR A dF (mSv/E7]) Azt 34
; N QA wEwe

=] %
] 1487 | 2487 | 3487 | 44%7) |[mSv/d)| (mSv/R)

ol zxlel o] oF 0.251

QA= el ok |0.255:0.0120.2670017 0261£0.002(021140.016] 0994 | (o > 2
2 (0.264:0013(0.26720.0110.254£0.0200:215:0006| 100 | (o020
FUTE  (0.205:0.021/0.284:0.008(0.297:0.007(0.249£0.020| 113 | ()00 00 0o
FEE026750008[02720012)027120011 033550013 105 | )yt )
FAE 024150006 (02490007 |0.2420.003(0.21040.008 | 0942 |, O
BB |0.227+0021 02170011 022550.009/0.179<0.002| 0848 | o, 2.

AR E T 031150.0180.30950.0050.329+0013 02750015 122 | (o0
FulET |0.248+0.0080.264+0.004 0.2540.010/0210:0.007 0976 | ), 3770,
AF2I|0273£0,0210.276£0.023(0.301£0.007/0.262£0.013  L1L | 00?0
BRI |0240£0.0070.246£0.013(0.238£0.011/0215£0.022] 0939 | (507 o0
BRI |0.262£0.003(0.271£0.0180.250£0.028/0.236£0.019) 103 | (0 oob 200
SRS |0.32020.0030354£0.007|0.338£0.0250287£0.018) 131 | (2P

3 0268 | 0273 | 0272 | 0232 | 1.0

=80
- 0029 | 0032 | 0034 | 0030 | 012
H=H1o)

F) WFEEHL AT 5AR(07~1D) Az 718 A (A ~ A,
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M

C-1. 20124 = MM FH JJ7| & °H ¥ C LAMsSsE BAMXIZ

A H (By/m) “C (Ba/g-C)

3 SEpE Ty SERE
0.152+0.004 0.361+0.005 0.238+0.010 0.239+0.008
0.101+0.003 0.336+0.004 0.234+0.007 0.228+0.006
0.651+0.008 0.673+0.008 0.251+0.006 0.240+0.006
2.05+0.02 0.600+0.009 0.288+0.006 0.249+0.006

1.61+0.02 0.816+0.012 0.266+0.006 0.248+0.006
1.04+0.02 1.04+0.02 0.251+0.006 0.263+0.006
2.46+0.04 0.774+0.021 0.279+0.006 0.255+0.006
1.60+0.03 0.984+0.022 0.258+0.006 0.234+0.006
0.865+0.013 0.409+0.010 0.267+0.006 0.274+0.006
0.420+0.009 0.261+0.007 0.236+0.006 0.238+0.006
0.415+0.008 0.257+0.006 0.235+0.006 0.236+0.006
0.195+0.004 0.204+0.005 0.233+0.006 0.222+0.006
0.101 ~ 246 | 0204 ~ 1.04 | 0233 ~ 0.288 | 0.222 ~ 0.274

0.963 0.560 0.253 0.244

0.761 0.282 0.018 0.014

2.06 0.934 0.267 0.252
(0.0950~11.7) | (0.0950~3.29) | (0.203~0.374) | (0.209~0.389)

Ly
;

RHCO7T~'11) Al B (

™
b

~ FHdl).
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D-1. 20124 AXIHO0ISAIM FH# HIE F °H HAISESE BMXIZ

(&¢+$1 : Ba/L)

H WAbs sk
AR T T eS| 93 R EE E
NREL | AFHE2 | N3BE2 | AREL | BUE|IPASY
14 <1.57 21.7£0.8 71.1+1.2 <1.57 38.7£0.9 <1.74

24 4.42+0.52 176£2 67.1+1.0 1.84+£0.48 | 8.55+0.59 <1.46

34 14.9+0.7 529+3 34.3+0.9 <1.75 3.65+0.61 <1.73
44 7.7810.61 653+3 18.1+0.7 1.90+£0.54 <1.83 <1.74
54 5.99+0.54 223+2 13.31£0.6 2.87+0.50 <1.33 <1.23
64 3.06£0.58 | 77.7+1.2 12.8+0.7 <1.62 2.16+0.56 <1.67
74 5.89+0.57 182£2 8.37+0.59 1.78+0.49 <1.50 <1.50
84 7.2310.66 119+1 18.3+0.8 <1.74 <1.86 <1.78

9¢ 4.70+0.61 326x0.9 | 3.85£0.60 | 3.78+0.58 | 3.83+0.59 <1.77

104 4.84+0.57 307+2 29.240.9 <1.62 1.99+0.55 <1.70

114 2.61+0.57 200£2 54.0£1.2 9.01+0.69 2.42+0.57 <1.79

12€ <1.40 346+2 47.2+0.9 <1.30 13.210.6 <1.29
<140 ~ <1.30 ~ <1.33 ~
W o . .
H < 14.9 21.7 653 (3.85 711 9.01 37 <1.23
oA 5.37 239 315 2.57 6.75 -
lo 3.48 185 22.2 2.05 10.2 -
SRR R 15.3 985 39.4 3.31 3.98 1.30
' ' (<0.682~ (<0.699~ | (<0.653~
=) (1.40~60.3) | (25.3~834) | (3.33~105) 1.7) 1) 467)

0) EFAARE HFte] WEE

F) WAWERS ¢ A2 50T~ 1) x}eq A (Hz ~ Ao wel, A2 54 BE

MDA w7l 4 9= MDA FolA HAazs& <MDAZ 7]
#) WAL, w) T7]13 852 A F
$) aFelA A7 daEaE AFMRAR011EE) $9) L4718BSAENEAZEL AHA)
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D-2. 2012HE EMAAAN Stack2ZHFE 72|Y HUE = °H YAtssE BAMXIE
(9] : Bg/L)
ANF A A
A 2 AL i AHEA T o 3¢ BEFra
1 115+1 48.9+1.1 14.8+£0.7 <1.66 <1.60
2 25.6%0.8 17.8+0.8 3.92+0.63 11.4+0.7 2.13£0.59
3 1312 32.2%£0.9 8.46£0.64 25.0£0.9 6.49£0.62
4 28.310.8 42.9£0.9 4.00£0.53 33.9+£0.8 7.72£0.58
5 89.8+1.3 27.9+0.9 8.19+0.59 28.7+0.8 9.84+0.66
6 155+1 37.1+0.8 10.6+0.6 5.65+0.57 2.43+0.54
7 31.0+0.8 6.80+0.58 <1.49 12.5+0.6 4.59+0.56
8 16.1+0.7 3.80£0.52 15.9+0.7 4.99+0.52 <1.30
9 41.5+0.9 9.74+0.64 <1.61 2.73+0.55 <1.54
10 <1.24 2.77+0.46 <1.24 25.1+0.7 15.1+£0.6
11 8.17+0.52 3.68+0.48 <1.27 1.72+0.45 <1.23
12 29.3£0.9 3.83£0.62 4.93£0.63 6.08+£0.65 6.65£0.65
ot 56.0 19.8 6.37 13.3 5.05
lo 50.1 16.4 5.00 11.2 4.13
HAa <1.24 2.77 <1.24 <1.66 <1.23
FH 155 48.9 15.9 33.9 15.1
BAHE 97.0 29.2 7.38 20.8 8.73
H 2 (<1.44~332) | (<1.57~120) |(<0.747~23.8)| (<0.725~135) |(<0.688~40.9)
0) EFUAE Hto] MEH
F) FHAAEWUY AT 5d0(07~11) Ao HE (HAx ~ H). wek, Ho 5d70 =
MDA #m]RkQl 9% MDA FolA #HAiihs <MDAZ 17|
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D-3. 2012HE AKIZO|IBAIM FH X5t = HAISSE BEAMXIE
G358 P E A5 9]
o Al &
A A4 PED) 1870 3 1370 S
(mBg/kg) (Bg/L) (mBqg/kg) (Bg/L)
. '12.02.29 <1.08 0.942+0.075 0.962
27 <0.790 ;
120712 | <268 1.57+0.04 (0.581~1.29)
A=
'12.02.29 | <148 1.43+0.08 175
A A <0862 | (1 4ulia14)
120712 | <1.33 1.71+0.05 : :
9= '12.01.30 <1.18 11.3+0.1 <0486 1.98
T ) y
o 120731 | <139 10.7+0.1 (0.206~3.86)
=
; oy | 120180 | <128 | 036200048 | 265
'12.07.31 | <0959 | 0.765+0.039 ’ (0.196~13.7)
'12.01.26 <1.31 0.957+0.059 0.480
RcH <0565 1 ) 400~0.673)
- 120705 | <107 | 0.625+0.035 : :
Of 3]
o 120126 | <158 | 0.940+0.056 0790
+A1 <0661 1 0,422 ~0.930)
"12.07.05 | <0.990 1.01+0.04 : :
) 120202 | <163 | 0583+0.076 0.767
B <0583 '
. 12,0718 | <0885 | 0.663+0.039 (0.509~0.966)
=%
o '12.02.02 <1.48 0.600+0.073 0518 0.901
= <0.51 :
12,0718 | <135 | 0.834+0.041 (0.746~1.16)
) '12.02.06 | <159 <0.193 1.13 0.669
Ry (<0.893 ~ © 495;0955)
'1207.27 | <129 | 06770038 | 100) ' '
g
] 120206 | <142 | 0.286£0.070 0.486
SEA <0823 (0,321 ~0.665)
120727 | <155 | 0.413+0.036 : :
F) FARERY : H 5A0(07~'11) A=e Fit (Fx ~ Ad). Wef, FA 5a7 B
MDA 1ol A$= MDA FolA H4#S <MDAZ %7
¥) 7] A BAHAE Af(EPALdAEIFBYAY FH g T2AA)E 20123 5E <




D-4. 2012W = |AXE0|EAM FH XET T WAISSE BEMXIE
AT WAL s B A 5 ¢
) A B
AN FH A A EED) 1370 1317 1370 131]
(mBg/L) (mBqg/L) (mBqg/L) (mBg/L)
120206 | <442 <455
a1 '12.04.24 <4.15 <B.72 5.41
= D-2 <1.72 .
120727 | <3.09 <468 (<1.38~15.9)
'12.10.18 <3.47 <943
T) @Agewe A2 59(07~11) AR B (Ha ~ Hd). v, BF MDA Wt
¢l B¢+ MDA oA HAgs <MDA=E 3%£7]
D-5. 2012@ = RAXIE0|EAIM FH HIE T YWAlsst 2MAIE
T AT T = A 5 H 9
N A&
A HAA A 312 <1 1370 1317 1370 1317
(mBqg/L) (mBqg/L) (mBg/L) (mBg/L)
'12.01.31 <15.7 <235
'12.02.29 <13.6 <40.1
'12.03.30 <2.19 <10.3
'12.04.30 <13.6 <40.1
'12.05.31 <7.43 <32.0
qe | =aw '12.06.29 <7.95 <26.0 5.73 770
'12.07.31 <1.84 <8392 (<0.793~5.48)((<0.731 ~22.4)
'12.08.31 <1.63 <6.08
'12.10.02 <292 <4.66
'12.10.31 <3.37 <5.0
'12.11.30 <291 <4.22
'12.12.31 <4.22 <6.50

F) sl Ao 5907~ 1) Are Wit (Ax ~ Ho).
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E-1. 2012@ = D2|A FH EQ = 0SSN HiAlssE 2MX=2
e EpETEATE
PEEE: NEE B (Ba/kg-dry) (Ba/kg-dry)
137CS 4OK 137CS
'12.04.12 11.140.4 436410
o] g} .74
'12.10.11 7.33+0.32 36349 (<142~122)
Il
'12.04.12 2.05+0.16 934+16
a1 g 2.19
2 '12.10.11 9.54+0.18 978415 (<1.15~3.15)
A '12.04.12 <173 544411
Aok 1.70
. '12.10.11 <164 641411 (<0.854~1.34)
=
) '12.04.12 <117 67012
A | AR (<0 9&5272159)
'12.10.11 <1.88 697+11 : :
[e=]
-
'12.04.12 9 49+0.32 79419
23 2.39
'12.10.11 <173 919+16 (<1.04~3.86)
93t 3.36 603
1o° 3,07 200
P <117 363
E=2h el 11.1 978
=) BAAEe A 5ag(07—11) Ao BF (Hx — FJd), wek, H pag wE

d A9+ MDA FollA HAFSE <MDAZ 3i%7]
%) A/ GHFY FEAFAAAAT AxHE <MDAQ 7o A$ MDA o=z AA
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™

E-2. 20124 = MW FH EY T ANSAEL SAMSSE 2HAE

WAL 5 = 3 A = 9]
A A N B (Ba/kg-dry) (Ba/kg—dry)
137CS 4OK 137CS
'12.04.30 <159 755412 -
#H 71 & A 5L 7
'12.10.30 <1.97 709+11 (<1.07~1.92)
B o '12.04.30 2.58+0.34 629+18 ”
| -
€ '12.04.30 <1.69 56611 >
4| FEAE (1.17~19.4)
'12.10.30 <125 567+10 : :
= el '12.07.31 8.13+0.47 527+14 109
il _ _ B (3.30~25.8)
=] .
12.04.30 <1.80 714+10 011
= A :
'12.10.30 <1.26 675+11 | (<0.910~4.05)
'12.04.30 <1.27 547+11 "
A (<0.638~1.73)
'12.10.30 <2.38 690+14 : 7
gt 2.39 640
lo” 1.87 74
= o <1.25 527
# o 8.13 755
F) FAMEHe - H 5A7(07~'11) A8 AT (Hx ~ Hu). wek Ep

= < 597 25
MDA v]Rkel A= MDA SolA HA73S <MDAR £7], -) ZAMAIZol] o7 n]i4
¥) A|AH A FEAFAHAA A AR <MDASQ! 72l 45 MDA o=z AXt
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E-3. 2012UE = YHZRA FH ES = 205D HAlssSE 2MRI=E
e PR
REEAEE NEEED (Ba/kg-dry) (Ba/kg-dry)
137CS 4OK 137CS
'12.04.09 <1.83 865416 510
SEHATLS (<1.00~155)
R '12.10.05 <1.94 102020 : :
[e]
2 '12.04.09 71 799+14
u} ) 2 A 5 <0.912
! '12.10.05 <2.74 827+16
A
'12.04.09 <3.26 536+17 L7
T daal (1.08~1.15)
= '12.10.05 <1.81 620+11 : :
& '12.04.09 <2.34 632+13
2] 313
A '12.10.05 1.3040.17 o3+11  |(<0-966~9.44)
[e=]
'12.04.09 <2.16 636+13 501
GRESS (1.06~ <3.29)
'12.10.05 <328 807+16 : :
5t 2.24 754
10" 0.63 131
PN 1.30 536
2 <3.28 1020
=) FANEEY : A 59(07~'11) A= A (AL ~ Au). wok Hi 5a7F wF
MDA "] %kel F 9= MDA FTolA HAFS <MDAR X7
%) AP 7 TEAFAHAALT AHE <MDAS! 79 29 MDA o= Ak
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E-4. 2012HE SXAN F EQ = A0ISQYAA HIAISESE BMRIE
s E R FFAEES
PERE NER LS (Ba/kg—dry) (Ba/kg-dry)
137CS 4OK 137CS
'12.04.19 3.87+0.23 755+13 168
] -
'12.10.15 <152 750414 (0.822~<2.80)
'12.04.19 <331 962416 519
CRES '
. '12.10.15 2.97+0.29 893+14 (<L15~307)
=
4 '12.07.18 <256 849+15 506
Tz :
9 - B - (1.13~151)
il
'12.04.19 <157 662+12
H 5T <1.08
. '12.10.15 <271 951416
=
W '12.04.19 7.81+0.36 836+14 203
A5t (<1.44~2.16)
A '12.10.15 <208 976+13 : :
o]
K '12.04.19 <2.63 726+13 301
T (<1.45~6.11)
'12.10.15 <211 672+11 : :
'12.07.18 <3.30 1030+20
S AL €] <1.09
3t 3.04 843
1o 1.59 121
2 <152 662
2 of 781 1030
=) FAUEWY A 537(07~'11) A=e] B (& ~ Hu)). wrek, A 5471
MDA #"]%kel 3 9= MDA FdA HA2#S <MDAR £7], -) ZAA ) o7 nl&4
%) AP 7Y TEAXAFHAAZ AA)E <MDAS 7t 49 MDA o=z AAk
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E-5. 20124 = CHE QUXIEHO0|2A|M FH EA = 205 A HAlSsE 2MXIE
WAL Ak 5 )
RERRE NEE E (Ba/kg-dry) (Ba/kg-dry)
137CS 4OK 137CS
'12.04.24 <143 875+11
w3 7 <1.20
'12.10.18 <186 1080+10
'12.04.24 2.56+0.19 958+12
2l 7] = A} ok 2.46
o (<1.12~473)
e '12.10.18 3.21+0.22 870+14 : :
'12.04.24 <1.89 125020 L7
= 9o '
T '12.10.18 <2.00 1210410 | (<0-578~187)
H
4 e 12.04.24 <185 1060+10 Lo
o '12.10.18 <218 108010 | (<0980~ 1.34)
'12.04.24 <155 674+11
ZV X = 7 2.04
S (<1.65~2.80)
'12.10.18 1.630.19 692+10 ‘ '
4 2.02 975
1o* 0.50 188
PN <143 674
E2ps 321 1250
F) FARERY A 5A(07~'11) A2e " (A2 ~ Ad). wef, HA 54z
MDA "] 9kel F$+= MDA FolA HAFS <MDAR X7
%) AdRite] BEAAANAAAL B = <MDAS 7te] 4 MDA Froz A4
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E-6. 2012EC QIMFEH EQF X 238p 239+240p, == ol py QUKIH| BEMKIZ
- + .%]_ H
Z8pu(mBa/kg.dry) 239:200py (Bg/kg.dry) (25)%11 /istaplu)
_ A=
;_(H ﬂzq Zol'»}l\— —H% ol H]—/\]_ ] AFH
L] Baus | s s Az | LT
1-:6;: B o] T Er B 9] 71 1] o—’ﬁti)ﬂ%
o 1=
1ot 120412 106 23.3 0.425 0.291 0.179 | 0.176~
o v VR 405 | (124~38.9) | +0.056 | (0.00655~0.374) |+0.002| 0.23
Z] 17.0 0.00731 0.0281 0.172 | 0175~
‘]}\ 1]’ b . . . . .
A '12.04.12| <5.06 (4.81~237) | £0.00223 | (0.00938~0.0417) |+0.014| 0.230
, 16.4 13.3 0.310 0.359 0.177 | 0.176~
o | HHOF 1207311 ) lca02221.0) | 0041 | (0.100~0.655) |+0.003| 0.191
RN 16.6 0.00712 0.0532 0.175 | 0.170
2 ’ . . . .
g | 1204301 <377 04" 330)| +0.00195 | (<0.00183~0.0953)| +0.015| ~0.200
, 17.2 0.0229 0.136 0.171 | 0.160~
X
o §4711712.04.09) <361 (4.84~36.7) | 0.0042 | (0.0397~0.254) |+0.007| 0.19
B | T, 752 0.0103 0.0194 0.181 | 0.16~
z | 1204091 <3441 o007 1) | 40,0024 | (0.00528~0.0468) |+0.006| 0.181
a4 |, .10 0.0276 0.0170 0.165 | 0.174~
o | Are 1207181 <565 | 598 _121)| +0.0055 |(<0.00484~0.0343)| £0.002| 023
A F 120718 272 9.79 0.0143 0.0274 0.165 0171~
Zal VA 149 1 (<5.11~9.35) | £0.0031 | (0.00569~0.0604) |+0.007| 0.19
715 A, 10.7 0.0822 0.0494 0.174 | 0.170~
o | & 1204241 <902\ 591 _17.4)| 20,0139 | (0.0118~0.0894) |+0.006| 0.1%0
1=
= 13.2 0.0112 0.0301 0.176 | 0.17~
21/], ’
S| '12.04.24) <361 (456~25.2) | +0.0026 | (0.00898~0.0416) |+0.006| 0.19
F1) GRS EY: it 5U(07-1D9 F# (A2 ~Hd)olH A#x7F <MDA 4<% MDA
o= Ak wkeF ARA7F BF <MDASQ! A% MDA SollA HA#e <MDAZ #7]
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E-7. 20124E ANFH EA = gy & BEAMXIZ
NSy
(Bg/kg.dry)
R R A5 AL
WAL s 5 H A 9
o= '12.04.12 1.29+0.06 0.794(0.280~1.19)
a1
A A '12.04.12 0.720+0.062 0.294(<0.185~0.313)
Lo} '12.07.31 2.19+0.09 2.54(1.21 ~4.36)
44
A '12.04.30 0.653+0.040 0.890(0.338 ~1.04)
=7 '12.04.09 0.608+0.037 0.742(0.387 ~ 1.59)
o %
Tz | '12.04.09 0.519+0.035 0.401(<0.199~0.917)
Sk AL EY '12.07.18 0.572+0.040 0.353(<0.162~0.970)
!
Folxal '12.07.18 0.307+0.026 <0.172
7] S AFSk '12.04.24 0.566+0.040 0.286(0.237 ~ <0.384)
Eh=!
S '12.04.24 0.577+0.043 0.230(<0.191 ~0.353)
F) oEaEw AT 5U(07~1) AR BFEEHL~A), AFHATE MDA AR
MDA #o =z 74k
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E-8. 2012UE [HAKIHO0|ZAIN =M EQ = Daps SQL =5 2MXE
WAL
jﬂﬂ ;g—i }\] E‘iH A 238U 235U 234U 235U /ZSSU
(Ba/kg—dry) | (Ba/kg-dry) |(Bag/kg-dry)| activity ratio
1204246 | 427+15 | 169+023 | 40.9+L5 0.039
Z= A} ok
ZIsAbsl . 28.2 125 29.1 0.0394
BERENA | 000 387y | (0911~1.49) | (201 ~407)| (00297~
4798, : : A ~40. 0.0573)
’ '12.04.24 358+13 | 1214019 | 34513 0.0338
=y
g W | e 34.4 1.42 367 0.0402
BEAEU | (093 429) | (<1.16~158) | (221 ~4ng)| (00328~
D4z A6~ L A4z 0.0476)
'12.04.24 782:23 | 3114030 | 77.1£2.2 0.0398
TZza 0.0360
ECA O 5?317 9 | (0 8811'381 56) | (28 53?5319 oy (00280~
A Al : : DA, 0.0436)
=) gAaUERe L Ao 5U0T~"11) A8 HBF(H L~ H)
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F-1. 201285 YEFH TR(Y) 5 L0ISALL WASEE BMRE
WAL R R
» A5
IR e 412 1370 “0g Be 1370
(mBag/kg-fresh) | (Ba/kg—fresh) |(Bq/kg—fresh)| (mBq/kg-fresh)
2] A A81712.10.12 <155 26.5+0.2 <0.244 <115
T g 121012 <146 92.240.2 <0.237 <536
o1 A ol 712.10.30 51.6+2.3 25.0£0.2 <0.117 <8.41
e £ 1('12.10.30 <16.6 24.9%0.2 <0.197 28.2(12.2~80.2)
o 51 kA1 1"12.10.05 <14.3 26.5£0.3 <0.216 <129
°° Y 711'12.10.05 <16.2 28.9+0.2 <0.255 <7.25
o 7 2 1712.10.15 <15.8 30.2+0.2 <0.233 16.0(<10.9~25.8)
= <7 1'12.10.15 <19.7 28.9+0.3 <0.294 <6.38
g T+= 1'12.10.18 <15.8 28.2+0.3 <0.231 <12.0
B %3}21'12.10.18 <19.5 27.5+0.3 <0.291 <11.8
) BAAWERe] o H2 SAR(07~'11) Ame] Het (HA ~ Hd)). wek, A 5dgk BE
MDA " %FQ] 9= MDA FdA HA#aS <MDA=E 3#%7]
F-2. 20124 R|AMFH MAF(HF) & A0S/ L SHASsE EMXIE
WA g E 9
e | AE
I R N 1370 0 Be 1370
(mBa/kg—fresh)| (Ba/kg—fresh) | (Bq/kg—fresh) | (mBa/kg—fresh)
. 28 1712.10.12 <284 65.6+0.6 <0.406 <21.6
.
24 ['12.10.12 <23.3 56.4+0.8 <0.361 <16.6
o] A] o}l |'12.10.30 <34.9 91.8£0.7 0.882+0.046 <8.41
= e Zd |'12.10.30 <21.2 61.7+0.5 0.285+0.028 <15.1
o A1 1712.10.05 <41.0 98.9+0.9 0.617%0.069 <15.8
° By 12,1005 <356 854+0.7 | 0.486+0.054 <205
o =] S 1712.10.15 <34.7 86.4+0.7 <0.802 <897
= ew [1121015] <415 715409 <0.663 <101
e T+ ['12.10.18 <34.1 79.7+0.6 <0.524 <20.4
B 3% ('12.10.18 <28.2 78.0+1.1 <0.428 <19.8
F) AWM ERS AT 59E(07~1D) AR HE (HA ~ Hd). weF HT 5d7 B
sl o]
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G-1. 2012H |IFMFH R = Z0ISA|Y|L U Sy HAlssE EMRIE
S EREEE
NS (mBg/kg—fresh)
Y :
XH—A IS) iﬂ%?—l 1.37CS 40K QOSr 137CS 9OSr
(mBag/kg—fresh) |(Bg/kg—-fresh) | (mBg/kg—fresh)
'12.02.10 <21.1 39.5+0.4 6.18%1.17
= op | 120412 31.312.8 37.2+0.5 - 235 8.29
T8
17 o (<14.0~ | (<349~
e '12.07.13 <45.7 455+0.5 <347 23.4) 12.6)
'12.10.12 <23.6 43.0+0.4 -
'12.01.30 <25.6 445404 4.09+0.99
P '12.04.30 <27.0 45.4+0.6 - 22.6 7.21
'?/EJ/%] *:—' (<104~ (415'\'
'12.07.31 <21.8 36.6+0.4 <3.12 23.5) 12.3)
’12.10.30 <159 45.3+0.4 -
'12.01.26 <26.4 46.4+0.5 2.86+0.95
gz 120409) <232 49.2+0.6 - 240 9.41
o 34 s (<2.65~ | (<£3.19~
'12.07.05 <28.8 45.1+0.6 6.90+1.14 298 ) 16.4)
’12.10.05 <329 44.7+0.5 -
k
k
e7 | Hauy - -
3k
k
F) BAWEHY - FH2 5AZC07~'11D) AR HT (HA ~ Hu)). wreF H 5 B
MDA #"®FQl A 9= MDA oA HAa#e <MDAZ %7
=) ZAHAI g o oA mEY, x) HZANZ A5 BV
) AT 2 20109 AHAE (EF35E - §55%)
wrk) AR 20119 AHAAE (W55 — st 54
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G-2. 20124E YHAHFH(BE BB £ & °H U "C YASSE 2MRI=
o s “H WA 5 = (Ba/L) MO WA
A TFWT TBT (Ba/g=C)
14 12,0130 <178 <1.70 0.234+0.006
29 12.02.28 <174 3.830.78 0.227+0.006
39 12.03.29 <168 2.30+0.61 0.247+0.006
49 12.04.30 1.68+0.54 2.95+0.58 0.220+0.005
59 12.05.30 1.83+0.53 <133 0.236+0.006
6< 12.06.28 2.81+0.60 2.63+0.60 0.240+0.006
74 12,0731 2.68+0.51 3.27+0.55 0.222+0.006
8% 12,0831 <135 3.93+0.52 0.224+0.006
9% 12.09.27 2.01+0.48 3.62+0.55 0.218+0.006
109 12.10.30 1.83+0.49 253+0.52 0.218:0.006
114 '12.11.29 2.21+0.54 134409 0.228+0.006
124 11212.27 6.09:0.63 4.210.60 0.242+0.006
At 231 381 0.230
1o 1.21 3.02 0.010
A% <135 <133 0.218
Ao 6.09 134 0.247
R 110D | <oso185 | @211-0260
o) EFAAR Bite] WEE
) FAAAEEY - H 5d(07~11) A9 FHit (H2 ~ H)
el B CO7Y ~ 08K W =R A5 (09%)
F) A2 20108 19 AANA (2425 > §557)
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G-3. 20124 E [HEHFH F = A0ISR/A U Sy HAISSE EMXIE
Al A 5 9
} N (mBg/kg—fresh)
T 5 EED) 1570 10 90G ey g,
(mBg/kg-fresh)| (Bg/kg—-fresh) |(mBqg/kg-fresh)
1¥ '12.01.31 <26.3 45.5+0.4 6.06+1.05
24 "12.02.06 22.5%2.6 44504 -
34 '12.03.26 <27.7 45.5+0.5 -
49 '12.04.24 23.9+2.6 46.4+0.4 -
5€ "12.05.21 <26.3 48.3+£0.5 -
64 '12.06.22 <26.1 48.2+0.5 -
74 "12.07.27 <229 42.4+0.4 491+1.18
25.5 9.81
84 '12.08.23 <23.0 43.9+0.4 -
(11.9~ (351~
9¢ '12.09.21 <116 18.4+0.2 - 38.9) 13.1)
104 "12.10.18 14.1+£25 44.2+0.4 -
11¢ '12.11.19 <20.9 45.8+0.4 -
12¢ "12.12.12 <24.2 43.6x0.4 -
3t 22.5 43.1 5.48
lo 4.7 7.6 0.58
Z A& <11.6 184 491
F o <27.7 48.3 6.06
0) TFHAZ Hgo HEZ oz <MDAQ e A$ MDA o= At
) HAWEHS  F2 5d(07~'11D) A5 He (HA ~ FHU). weF 2 5 EE
MDA vRFQl %= MDA SolA HAx#s <MDAZR #7]
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H-1. 20129 RAXIHO|SAIEFH SHMEIMZSGIREY) & A0SR/ SlssE E2MXIE
A FFAER
U NERED (Bq/kg—dry) (Ba/kg—dry)
1'%7CS 4OK 137CS
o "12.04.13 <132 4219 B
#L2A 57 "12.10.12 1.31£0.16 570+10 1.32(0.869~1.91)
N "12.04.13 <1.26 3869 N
#3AA ST "12.10.12 1.88+0.17 640+11 1.50(1.07~1.90)
N "12.04.13 <171 135£7 N
T13] #1 e = 121012 17 21359 1.55(<0.961 ~2.30)
N "12.04.13 <1.60 357+8 N
#20) = 101 T3 28719 1.25(0.908~1.28)
N "12.04.13 <0.868 322+8 ~
B4 S 101 2116 5229 1.38(<0.783~2.29)
o "12.04.13 2.36+0.21 74012 ~
#1238 5 101 56350.23 D) 2.12(<1.35~2.8%)
N "12.04.13 <129 51411 ~
e #1 28] 5= 121012 =507 ESESY 1.90(<1.46~2.32)
= 43472 "12.04.13 <1.80 5329 .
ST "12.10.12 2.33+0.21 69412
N "12.04.13 <214 572417
H _
A3AM 5 "12.10.12 <0.839 73611
N "12.05.25 <1.02 63111 N
AT '12.11.28 <1.05 606=10 1.93(<0.874~4.23)
"12.04.30 <0.712 809+14
9] A3 2= ~
1 A] wl =t 12.10.30 ~966 720216 1.29(<0.718 ~1.49)
"12.04.30 <150 81310
Bl <= —
052 21040 03 T 1.22(0.845~0.990)
N "12.05.05 <2.00 749+13
94 A2ATT o108 <1.29 727+11 L8
= N "12.05.05 <1.40 694+10
i N TR T <145 74210 <0906
N '12.04.24 <295 72717
- A '12.10.22 1.63+0.19 770+12 L4071 = LTD
[e 6]
"12.04.24 <158 74711
Bl &= —_
Lo '12.10.22 1.57+0.17 761£11 1.46(0.847~154)
N '12.04.19 <148 82311 N
o AT '12.10.15 <1.79 911+14 1.56(0.818~1.65)
= "12.04.19 <131 853+10
B &= ~
041 1015 =W oRO5 1o 1.25(<0.646~1.23)
] "12.04.24 <222 107020
= o
g s '12.10.18 <1.79 103010 <0891
o '12.04.24 <1.37 933+16
D-2 "12.10.18 <132 78411 1.35(0.860~1.0D)
F) HAWEHe - FHE 5Wz(06~'10) AR HTE (HA ~ FHU). wkeF L 5dt BEFE
MDA wgel 9= MDA FolA HAFS <MDAZ %7, ) Alag]e stguAlszA
= 2010 = (#125-7]), 20129 = (#3452 A & AAIE, A EA#1258-A = 201195 A5 224,



o

H-2. 2012HE AXFH SHMEMB(GIHEY) & 2¥pu, 29*20py WAlSSE U PuXH| 2MXIZ

ZSSPu 239+240Pu Pu % X]— H]
3 2 2 2 R (mBag/kg-dry) (Bq/kg—dry) (20py, /2Py
Alre=s AAD A HAdE | TAE GRS . B pART]
n % 9] n 9 9] A 2 g
a2 |, 23.9 0.265 0.334 0.234 |0.235~
g | 1201872 oen sa7y | 0035 | (0.0791~0483) | 0.002| 027
84 |150413 | 240 34.4 0.276 0.373 0.233 10237~
AST VRO 1177 | (23.4~497) | +0.037 (0.161~0.540) | +0.004 | 0.28
| 23.6 0.312 0.307 0242 | 0.21~
el AET 120408 | <356 | (105 g ey | sg041 (0.205~0.473) | +0.007 | 0.26
e | 174 0.277 0.271 0.236 |0.236~
AN 120403 | <8531 05 578) | 20,037 (0.130~0.403) | +0.009 | 0.250
| 6.75 22.3 0.483 0.307 0.246 10.230~
FMET 120403 | 0 | (<870-41.8) | 0.063 | (0.197~0546) | £0.002 | 0263
1 , 9.75 0.563 0.233
Mg | AT 1204130 o) | (424) +0.074 (0.280 ) 0,004 | 0249
1,272 . , 29.3 0.248 0.423 0.240 |0.231~
M 120403 | <4120 40 T ) | 10,033 (0.365~0.480) | +0.003 | 0.233
N , 124 0.560 0.235
Ame) | AT | 120413 157 ) +0.073 ) £0.003|
347 N , 13.2 - 0.579 - 0.234
ST | 120413 ) g +0.076 £0003| -
o , 4.49 22.4 0.244 0.227 0.231 10220~
i 1205251 1 47| (321-609) | +0.033 | (0.0399-0411) |0002| 025
10.3 0.0478 0.0845 0.234 10230~
2 A &= ’
WA s 1120430 1 <316 | 500065y | £0.0074 | (0.0407~0.222) | £0.004| 025
N , 16.9 0.0611 0.111 0.234 |0.234~
T2 | 12,0430 | <B2L) g1 1) | £00091 | (0.0328~0382) | £0.007 | 027
Al 2] A _
=50 Ax "12.05.25 | <3.37 (21.8) fdléfg (0.0418) 36251512 (0.235)
NS
=50 W "12.05.25 | <3.37 (10.6) i()dl()1126 (0.0739) ffégg (0.241)
o , 106 0.0956 0.150 0.208 0207~
. AFT | 120424 | <424 0 5aT 1) | 10,0140 | (0.0724~0241) | £0.002| 0252
°° N , 17.7 0.118 0.122 0.202 | 0.20~
L | 12,0424 | <AZT] ger a3g) | 10017 | (0.0750~0254) | £0.009 | 0.962
o o , 12.7 0.0826 0.166 0.238 [0.223~
9 AFT 1204191 <3521 (on"056) | +00120 | (0.0688~0395) | 0.003| 025
= N , 5.13 3.87 0.203 0.129 0241 | 0.22~
L 120409 | T | yoi-106) | +0.008 (0.123~0.139) | +0.004 | 0.236
R 13.0 0.00586 0.00662 0.169 | 016~
=39 |
e 3k | 120424 <406 (<2.80~23.6) | £0.00179 | (<0.00280~0.00927) | £0.020 | 0.21
- , 115 0.00860 0.0118 017~
D=2 1120424 1 <484 ] 509 "915) | £0.00242 | (<0.00500~0.0273) 0.20

PERE SEZH07-1D) 9] Bt (HA s ~FHf)eln] AA7E <MDA 4 MDA
2 ALk wkeR ARA7E 25 <MDASR!I 29 MDAFTANA HAaae <MDAZE %7]
aEFA e 12 HAFET 2L 12 wETe SAWANs2AME ZH2E 20119, 20109 ol A
A foT A4 Haddsdds 2000829 17] 2AFA 32 A ey,

T B 34 W] A NAs Z2ANE 20129 A S AAlE.

A g AAE.
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H-3. 20124HE ANMFH HNEINEGIHEY) £ Sr hAlssE BEMXIZ

9051,_
FIE RN NEE B (Ba/kg.dry)
AT 5 sl
#1235 '12.04.13 0.278+0.052 0.228(<0.0920~0.598)
#3451 '12.04.13 <0.185 0.159(<0.127~0.234)
aLg #luf = '12.04.13 0.157+0.041 0.351(<0.114~0.994)
#28) = '12.04.13 <0.244 0.229(<0.120~0.132)
#4ul = '12.04.13 <0.101 0.202(<0.110~0.426)
#1285 '12.04.13 <0.101 0.118°
#1280 5= '12.04.13 <0.151 0.113(0.111~0.115)
Al
#3455 '12.04.13 <0.122 -
#3400 =+ '12.04.13 <0.110 -
T '12.05.25 <0.0900 0.272(0.117~ <0.546)
24 Bl <= '12.04.30 <0.0970 <0.0740
=72 '12.04.30 <0.113 0.210(0.124 ~ <0.303)
#1285 '12.05.25 <0.144 0.110°
244
#1200 =+ '12.05.25 <0.137 <0.112"°
T '12.04.24 <0.109 <0.0920
oﬂ:%]_
o =1 '12.04.24 <0.110 0.231(0.143~<0.352)
- T '12.04.19 <0.144 <0.127
=l
1 =1 '12.04.19 <0.104 <0.101
&3k '12.04.24 <0.127 0.331(<0.158~0.606)
Bl
D-2 '12.04.24 0.163+0.041 0.213(0.165~0.278)
)RS 2 A2 5AA(07~1D) As Bat(FH a2~ ), <MDAR! Ahs= MDA o=
FAAE, & SHAES, +) 201195 D A=<l
Azl e] FAFS 2ARS 20106 = (#124-4)), 2012 IR (#3452 A 5 AL, Al 2RI
2011 %= A5 A
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H-4. 2012EE CHHQIKIZO|BAIM FH SHEY = Doty SAUL S EMRIE
PSS E
jH % ;g—v/]\— }\] E‘iﬁ % %'l 238U 235U 234U 235U /ZSSU

(Ba/kg-dry) | (Ba/kg-dry) | (Ba/kg-dry) | activity ratio

12,0424 | 427+21 | 1874036 | 435+2.1 00438

= =0

EHE ] gyas 39.7 oo~ 21 0.0486
a9 m o] (21.5~84.4) 3.39) (189~859) |(0.0402~0.0626)

12,0424 | 298+14 | 1574026 | 30.1+14 0.0527

D2 T ygyws 419 153 42.1 0.0372
1 9] (17.8~839) | (<1.16~2.67)| (182~835) |(0.0317~0.0459)

\<

) B H2 5A(07~'11) AR HiE (HA ~ H).
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sy

-1. 2012HE |IEFH

i+ 5 AnSAUL WASES 2HNE
=
[€)

e T s s s BFAE
AN A A ) Bics “Co BiCs 0Co
AL (Ba/ke) | (mBa/kg) | (mBa/kg) (mBq/kg)
"12.02.10 | 1.550.13 -
o "12.04.12 <2.38 - 1.64
ALZATT 00713 <141 - (<1.14~2.30)
'12.10.12 | 1.36+0.14 -
"12.02.10 | 1.70£0.15 -
o "12.0412 | 1.78+0.15 - 1.83
#3ARA ST '12.07.13 | 1.76%0.20 - (<1.30~2.28)
"12.10.12 <1.44 -
"12.02.10 <1.17 <161
gpujee | 120412 | 153+0.23 <138 1.67 1.60
120713 | 2.15+0.18 <2.14 (1.14~217) | (<0.932~1.33)
"12.10.12 <1.23 <1.9
g
'12.02.10 | 1.39+0.13 <1.37
N 12,0412 | 1.97+0.16 <1.97 1.89
M 00713 | 1455005 | <177 | (<1.31~227) <0472
'12.10.12 | 151%0.15 <2.05
"12.02.10 <1.22 <155
N "12.04.12 <242 <153 1.78
BT 00713 <163 <155 (<1.03~2.64) <0949
121012 | 1.50+0.13 <1.98
"12.02.10 <217 <133
squjoe | 120412 | 2.00+0.28 <3.46 1.77 171
120713 | 1.85+0.25 <1.90 (1.24~225) | (<0.919~1.81)
121012 | 1.49+0.13 <147
"12.02.10 <1.02 -
g 12,0412 | 1.84+0.17 - 1.83 B
o '12.07.13 <1.88 - (1.32~2.58)
A 318 "12.10.12 <127 -
1.2 "12.02.10 <2.02 <1.74
N 12,0412 | 1.82+0.17 <1.83 154
K "12.07.13 <152 <2.05 (<0.973~2.06) <1.63
"12.10.12 <159 <168
12.02.10 | 1.48+0.15 -
4 '12.0412 | 1.38+0.16 f 1.64 B
" 120713 | 1.84+0.17 - (1.31 ~<2.02)
A 1 "12.10.12 <1.00 -
34 '12.02.10 | 1.21+0.16 <211
N 12,0412 | 1.56%0.15 <1.87 1.50
R 120713 | 1.79+0.18 <1.36 (1.30~1.81) <1.26
'12.10.12 | 1.29+0.12 <2.45
) AHEwe - AT 5A0C07~'10) AR WE (A& ~ Hu). vk, AT 547 wE
MDA v]"kel A= MDA FolA HA73S <MDAR £7], -) ZAMAIZol] &7 n]&4

F2) B3 WAs A7 A1aLE]1,2(2010), A1 ae]3,4(2011) A Al
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-1. 201249 |AXFH s+ & Z0ISAYL HAlssE BAKZ(HS)
A o HAHsH
N 2 NEE BiCs %Co BCs OCo
(mBg/kg) | (mBag/kg) (mBag/kg) (mBag/kg)
"12.01.30 1.43+0.19 -
s "12.04.30 2.11+0.19 - 1.71 B
o '12.07.31 <178 - (1.04~2.31)
"12.10.30 <165 -
"12.01.30 1.30£0.15 <1.63
o - "12.04.30 1.48+0.14 <1.88 1.72 1.72
= v 12.07.31 1570.16 <145 [ (<0.982~2.26) [(<0.884~1.02)
"12.10.30 1.25+0.14 <2.54
"12.01.30 <192 <3.07
N "12.04.30 1.45+0.15 <312 1.70
R '12.07.31 1.95+0.16 <151 (<1.21~2.67) <1.00
"12.10.30 1.18+0.12 <1.66
'12.01.27 1.32+0.13 -
qam "12.04.30 1.69+0.15 - 1.76 -
o '12.07.31 1.69+0.20 - (<1.40~2.18)
A "12.10.30 156+0.15 -
= '12.01.27 <196 <1.86
N "12.04.30 <2.06 <1.32 1.99
R "12.07.31 3.09+0.23 <2.21 (1.61~<2.48) <14l
"12.10.30 1.39+0.14 <211
'12.01.26 1.31+0.17 -
- "12.04.09 1.89+0.20 - 1.74 B
o "12.07.05 1.70+0.19 - (0.849~3.19)
"12.10.05 <1.64 -
'12.01.26 <1.40 <167
B N "12.04.09 2.29+0.18 <1.45 1.72
X R 120705 | 2.13%0.19 108 | (<0664~239)| <0648
"12.10.05 2.17+0.23 <1.22
'12.01.26 <2.19 <2.06
PP "12.04.09 1.47+0.17 <191 1.85 1.88
"12.07.05 2.21+0.20 <1.35 (<1.06~2.65) |(<0.952~2.88)
"12.10.05 1.31+0.15 <151
"12.02.02 <191 -
- "12.04.19 <224 - 1.71 B
T '12.07.18 1.47+0.17 - (<0.792~2.43)
"12.10.15 1.27+0.15 -
'12.02.02 1.49+0.16 <2.46
. N "12.04.19 2.14+0.26 <1.82
A4 M '12.07.18 1.790.20 <1.79 a 2§§12 50) <0.997
"12.10.15 1.29+0.13 <2.42 : :
'12.02.02 1.28+0.14 <247
N "12.04.19 1.64+0.16 <181
w2 "12.07.18 1.80+0.17 <150 a 0113 % 29) <0.927
'12.10.15 1.34+0.14 <A77 : :
F) FAHERY - HT 597(07~'11) AR HF (H42 ~ Hd). woF H 5dzk BF
MDA v]¥Eel 7 §-3= MDA oA Hx3& <MDAR 7], -) A F el o7 w4
T2) ALAFA Y B 2ARE 20118 A5 A AE
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[-2. 201249 E |INMFH dli+ = H LAISsSE BEMXIE
(&+$] : Bg/L)
b R AN=zAH L SH At 55 = 2 5 9
'12.02.10 <0.193
o '12.04.12 <0.113 B
#1235 120713 T1420.01 1.35(0.130~9.84)
'12.10.12 1.92+0.06
'12.02.10 <0.183
. '12.04.12 <0.110 N
#3AF 5T 12,0713 0.363.20.033 0.460(0.106 ~1.48)
'12.10.12 0.697+0.050
'12.02.10 <0.174
N '12.04.12 <0.111 N
#l1o) = 19,0713 0A110.05 0.507(0.123~1.71)
. '12.10.12 1.70+0.06
'12.02.10 <0.195
N '12.04.12 <0.108
H —_
#ou) = 120713 044720031 0.629(<0.0605~3.16)
'12.10.12 0.2360.042
'12.02.10 <0.183
N '12.04.12 0.144%0.041 B
#3m) = 120713 0.92620.030 26.3(0.112~518)
'12.10.12 1.42+0.06
'12.02.10 <0.173
N '12.04.12 1.22+0.05 B
#An) = 19,0713 0.035.00.000 0.303(<0.0605~1.66)
'12.10.12 0.688+0.050
'12.02.10 <0.167
e '12.04.12 <0.107 B
A5 120713 043120034 0.269(0.127 ~0.560)
'12.10.12 1.40£0.06
Al
watel 1,2 12.02.10 <0181
N '12.04.12 <0.113 B
i = 120713 016220.007 0.269(0.118~0.557)
'12.10.12 1.08+0.05
'12.02.10 <0.173
. '12.04.12 <0.112 B
A5 190713 3395.00.031 0.261(0.113~0.547)
'12.10.12 1.35+0.06
Al
watel 34 12.02.10 <0177
" '12.04.12 <0.114
H ~
H <= 120713 0787 10055 0.253(0.121 ~0.483)
'12.10.12 1.18+0.05
F) HAWEHe - FHS 5WE(07~'11) AL HE (HA ~ FHU). wkeF L 5dt BEE
MDA v%kel A $-+= MDA oA 23S <MDAR #7]
F) BAMALS AR 7] E Al 328]1,2(2010), A1318]3,4(2011) A A



I-2. 20124 E AXMFH s 529 °H LAISESE 2MXZ(HS)

(%91 © Ba/L)

N4 AZAHA H Al s % = HAH5H S
"12.01.30 0.655+0.055
o "12.04.30 £.960.09 N
A5 '12.07.31 0.868+0.040 4.24(0.385~38)
12.10.30 0.53620.049
"12.01.30 776503
12.04. 602
24 e = 87 2(1) . Zig 1 95.8(3.48 ~144)
"12.10.30 8764011
"12.01.30 0.8120.054
N "12.04.30 3.47£0.08
) 30741 R0 48.7(0.515~534)
"12.10.30 0.66920.048
12.01.27 0.18720.046
o "12.04.30 15920.06
H5T 30741 00 6.23(1.82~18.2)
4 12.10.30 1.3420.06
12.01.27 0.322+0.048
N "12.04.30 1.950.06
) 4= 30741 009 9.07(0.329~19.4)
"12.10.30 0.358+0.040
12.01.26 1.76+0.07
o "12.04.09 4.43£0.08
H5T 3070 00 3.11(0.394~12.2)
12.10.05 10.4%0.1
12.01.26 2747007
"12.04.09 7.950.10
ol 1) 2= —_~
337 W) %=1 30705 15006 3.08(0.700~9.83)
"12.10.05 12.020.1
12.01.26 2321007
"12.04.09 7.750.10
<1 —~
) 3070 009 3.31(0.682~11.6)
"12.10.05 14.240.1
12.02.02 <0.186
o 12,0419 0.36520.047 N
H5T 30718 00058 0.442(<0.113~1.30)
121015 0.39520.044
12.02.02 0.37120.070
12,0419 0.224+0.044
[e} ] 2~ —~
=8 R '12.07.18 0.4400.036 5.33(0.119~91.5)
12.10.15 0.23970.042
12.02.02 <0183
12,0419 0.1630.043
Bl &= ~
)52 3071 BR800 0.846(0.164~4.56)
121015 0.332+0.043
7 3 weh, A 593 BE

AW EWe L H 5AZHC07~'11) AR HA (HA ~ HU). wef
= MD A FolA HA2ES <MDAE %7
AFE 20119 % A 2Ad

N
>
>,
o
oX,
—z
o
«.@
o
oz !
L
FN
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-3. 20124 E AXMFH s F9| Sy UAlsSsE EMXIE
A B s s
A3 2 ARAHY
YSr (mBg/kg) YSr (mBg/kg)
#1234 | 1120210 1.33+0.43 <0.376
#3445 | 1120210 <0.405 <0.377
s "12.02.10 <0.380 o0
v '12.07.13 <0548 '
L gop gt 120210 <0404 0.559(<0.392~1.57)
v '12.07.13 <0.540 ‘ ‘ '
s '12.02.10 1.29+0.42 030
T '12.07.13 <0535 ‘
s '12.02.10 <0.401 o
H O~
v '12.07.13 <0.485 ‘
'12.02.10 <0.416
2T <0.331
A 312 '12.07.13 <0.500
12 '12.02.10 <0.364
Hj S 0.426(<0.387~0.475)
'12.07.13 <0531
2T '12.02.10 <0.440 <0.425
EN 1A=
3.4 '12.02.10 <0.402
) W) %= <0.381
'12.07.13 <0508
F) HAWEHS o FHE 5EC07~'1D) AR HT (HA ~ Hu). vkeF H 5z
T MDA "%kel 9= MDA =& HA23S <MDAR 3%7)
F2) BAAL S 2AA 7= A1318]1,2(20109), Al a28]3,4(2011d) A A
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-3, 2012HE FMFH 85 FO| OSr HANSSE BARE (%)
ARgE | ARARY LAY
Sr (mBag/kg) Sr (mBag/kg)
A7 | 120130 <0458 1.02(<0.331 ~2.34)
N "12.01.30 <0428
g4 | T o <0.465 <0384
ol |_120L30 <0418 o
12.07.31 <0606
#1275 | 1120127 <0414 <0.403
agal T 1002 <0456 o
! 12,0731 <0512 :
A5 | 120126 <0339 0.808(<0.349~2.08)
12.01.26 <0424
| METL T oo i 0.851(<0.346 ~1.67)
NPT — U 1.34:0.44 0.667(<0.350~ 1.84)
12.07.05 <0506
A7 | 12,0208 <0.444 <0.399
12.02.08 <0468
ez | "MTL T o078 <0479 <0.346
Moy | 120208 <0463 o
12.07.18 <0542
Z) aEENe - Ao 5U(07—11) AEe] WE (Hx ~ Ad), wek, 2 540w

T MDA "9kl A 9= MDA oA HA27< <MDAR #7]
) APARA ] FALAL S 2AFE 20119 % A2 AAH,
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-4 2012 FEFH s FO| 2°'20Py WALSEE W *OPu/2PPu BRI BNXIE
WA S FARsg Y
N 5] = NEEEE 239+240 o 239+240 o] z}8
S R e o S A e
o '12.02.10 3.72+0.16 | 0.230+0.010 5.84 0.246
A2ATT T or1s | 412:022 | 0218w0012 | (420~9.45) | (022~028)
s 120210 | 4.25+027 | 02270015 575 0.242
ST 120703 | 5562044 | 021720017 | (207~879) | (0.21~028)
R '12.02.10 3.65£0.16 | 0.226%0.010 7.14 0.252
AT o013 | 5926012 | 022850004 | (438~112) | (0224~0297)
el R '12.02.10 | 3.71£0.09 | 0.233+0.006 6.57 0.237
T 013 | 5742031 | 0225:0012 | (320~941) | (021~0263
A 12,0210 | 428:0.05 | 0.230+0.003 7.38 0.248
BT 0713 | 6445020 | 02290007 | (235108 | (0.21~0.285)
e 12,0210 | 427012 | 0.220%0.006 713 0244
120713 | 653:009 | 0226£0030 | (247~105) | (0.20~0.282)
N 12,0210 | 4.16£0.07 | 0.227:0.004 5.86 0.245
Ame| T 0713 | 4995012 | 022950005 | (455-848) | (0227~0266)
1272 . 12,0210 | 415010 | 0.233+0.005 6.92 0.247
120713 | 689:023 | 023120008 | (430~123) | (0.220~0.265)
s '12.02.10 417+0.15 | 0.224+0.008 438 0.239
ame| T 20713 | 5045014 | 022500006 | (437438 | (0223—0255)
3472 . '12.02.10 | 4.18+0.18 | 0.229:0.010 5.07 0.258
120713 | 658:032 | 0236:0011 | (425~588) | (0.249~0.267)

oZ
>
off
BN

ARAZI=

o
T

D FE 5ANC07T~'11) AR HF (HAX ~
MDA oA HA#S <MDAZ ®7]
Al 312]1,2(201049), 41322813,4(20114)
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-4 2012HE R/AXFH 5 F9| 2397240py HAlsSEE U 240Py/23%Py SIXHH|
=MXIE (AHS)

WAL s 5 A e
2 2 A A~ AZAH Y| 29240py, Pu 2} H] 239+:240py Pusd 2} H]
(qu /kg) (240Pu /239Pu) (qu /kg) (240Pu /239Pu)
o '12.01.30 | 4.13+0.06 | 0.226+0.003 487 0.240
AT '12.07.31 | 357+0.18 | 0.210+0.011 | (3.05~6.388) | (0.22~0.28)
'12.01.30 | 4.35+0.05 | 0.224+0.003 _ 0.242
48 | T '12.07.31 | 4.43+0.18 | 0.229+0.009 <4-3§ ~778.19> (0.21~0.277)
o '12.01.30 | 4.79:0.09 | 0.220+0.004 571 0.248
#2H T '12.07.31 | 4.67+020 | 0.230:0.010 | (413~7385) | (0.225~0.29)
o 120127 | 4.60£0.17 | 0.230+0.008 3.02 0.232
2144 AT '12.07.31 2.92+0.06 | 0.226+0.005 | (346~4.37) |(0.229~0.234)
w2 o 120127 | 413007 | 0.224+0.004 4.24 0.248
'12.07.31 | 4.18+021 | 0.229+0.012 | (390~457) |(0.219~0.277)
o '12.01.26 17.3£0.3 | 0.207£0.004 975 0.997
AvT '12.07.05 4341005 | 0.210+0.003 | (3.05~30.0) | (0.20~0.272)
'12.01.26 12.0£0.3 | 0.202£0.005 123 0.224
9| '12.07.05 5.13+0.38 | 0.210£0.016 | (4.10~435) |(0.202~0.278)
R '12.01.26 15602 | 0.204£0.003 9.46 0.227
o2 '12.07.05 567046 | 0.217+0.018 | (478~29.6) |(0.206~0.254)
o '12.02.02 | 3.35:0.14 | 0.223+0.009 475 0.951
AT T 071 | 3320007 | 0zz3eo0ll | (B16~57D | (0.224~0286)
Py '12.02.02 | 351x0.11 | 0.219+0.007 497 0 E A5
'12.07.18 | 350+0.10 | 0.228+0.007 | (319~6.385) | (0.23~0.266)
o '12.02.02 | 3.80£0.12 | 0.226+0.007 590 0.2 32
'12.07.18 350+0.13 | 0.228+0.008 | (3.38~6.52) | (0.230~0.26)

T BAHEHSL - FL 5A(C07~'11) AR HiT (Ha ~ Ho). wef H 53 BE
A TolA HA2FS <MDAZ ®7]

F2) ALAEA o] FAHWAL T ZAFE 20119 % A AAE

=
)
>
o
rﬂ
o,
on.
o
rir
=
)
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J-1. 20124 E AXFTH o|F Z9| LOISUYAA HAtsSE M2
WAL S 5 3 9
N A A AlgY | A BEAHY 1370 10K 1370
(mBg/kg-fresh) | (Bg/kg-fresh) | (mBqg/kg-fresh)
wo| = | '12.04.13 91.5+7.0 81.14+0.8
#1235 7 85.8(47.7~117)
"12.11.07 11349 100+1
Wof = | 12.04.13 <58.3 77.1+0.8
#lH) ST N 71.2(38.6~109)
ol | 121107 | 404 jg%?é‘*cs) 48.0£0.5
Jua | FO | 12,0413 <72.9 84.441.2
#1’;2? 84.3(75.7~ <92.8)
o %ol | '12.11.07 <59.3 108+1
wo| = | '12.04.13 96.5+9.3 85.6+1.0
137 L=
we ML 66.9(488~785)
™ ol | '12.11.07 51.9+6.4 94.4+1.4
4340 18] o] | '12.04.13 <782 94.0+1.0 )
ATT | el | 1121107 <65.2 1041
+
o] | '12.04.13 1702;9203?(:3) 80.6+1.0
#3441 112 _
) 2
N , 2.870+40
AREW ¢ H 597H(07~'11) AR FE (Ha ~ Hu). wek HT 547 B

FolA H2FTS <MDAE %7

) WAL s ZARA 7] = 41302 1,2(20104), 4l a22]3,4(2012) A A
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J-1. 20128 RIX¥FH 0|F 29 Z0ISA/|A YHAlssE EMXIZR(HS)
PAbs EE gAY 9
A 7 A AlEY | AEAFHY 1370 a0 1370
(mBag/kg—fresh) | (Ba/kg-fresh) | (mBa/kg-fresh)
708060
%o '12.05.24 ! 134 104+1
5 4,990+500"Cs) 87.8(<534~94.1)
Ao '12.10.30 <69.6 105+1
ko] | 712.05.24 <755 100£1
D 75.0(<39.6 ~87.8)
24 o] '12.10.30 83.2+8.0 97.2+1.0
21914 WAko] | 112.05.24 <60.9 99.2+1.0
Hon <54.8
o ol | 712.10.30 130+10 173+2
e | 8| (12,0524 <80.7 105+1
=4
) 5= i 83.4(69.5~97.2)
o 22| "12.10.30 08.1+8.6 115+1
%] '12.04.24 18.4+2.0 32.7+0.3
HeTF 72.7(<50.0~109)
o1 51 %] '12.10.22 B3.7£5.5 113£1
%] '12.04.24 <241 33.1+0.3
Hj 2= 11 77.7(<38.7~101)
%] '12.10.22 43.7+4.1 88.2+0.8
3}of '12.04.19 57.7+4.1 51.8+0.5
HeT 110(<46.7~151)
o] '12.10.15 63.2+7.7 100+1
<2
3}of '12.04.19 39.4+3.6 485104
%=1 96.2(<56.0~131)
o] '12.10.15 102+6 115+1
) HAWeHS - FH2 5d07~'11D) AR He (HA ~ FHU). e L 5 EE
MDA "] %kel F$+= MDA FTolA HAFS <MDAR X7
F2) ALAFEA 9] AT ZANE 20119E A S AAE
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WAL v = gl
ARgae | A=y |(NmAaRg] O iy K 0
(mBa/kg- | (mBa/kg- | (Ba/ke- (mBa/kg—fresh)
fresh) fresh)* fresh) Ve
Zel | 120413 | <376 | 859455 | 93.0+0.8 100
24 (<46.5~172)
ZFe) | 7121012 | <98.1 633+34 163+1 ‘
el 11120413 | <328 | 702+31 | 82.0+1.1
430 2= - <15.8
e 11121012 | <489 | 417+30 | 198+2
#1223 | 7Fel | '12.04.13 | <416 651+33 102+1
2] <157
Ao | ozZe | 121012 <557 <356 247+
g
#1203 | 7Vel | 1120413 | <434 | 427428 | 92.9+0.8
7] <657
W= | ZE | 1121012 <808 <247 260+4
sganm | E 1120413 | <412 51526 | 93.0+0.8 )
AT am | 1121002 | <655 | 527427 | 246+3
pana | HEL | 120413| <328 | 36125 | 820:11 )
AMET L oy 1121012 <856 | 582434 | 24249
Z) BAAEN A 59707~ 11) AR Bt (Ak ~ Au). wek, H 5UzE W

MDA mREQl 9= MDA T4 HAa#Hs <MDA= x%7]
*) 200811 ERE HA 53

F2) BB WAs A7 AaLE]1,2(2011), A ae]3,4(2012) A Al
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WAL S A 9]
A4 Aegs (ANEAFHd MCs I YK 1370
(mBa/kg- | (mBa/ke- (Ba/kg- (mBq/kg—fresh)
fresh) fresh)* fresh) Ve
ZFe) | 7120525 | <385 474424 | 61.9+0.6
. 75.4
AT (<44.0~93)
waE | 1121128 | <306 <178 21242 :
ek | 1120525 | <57.7 234424 | 88.1+0.8
A4 | e <192
Zrel | 1121128 | <553 164+11 233+2
] A}
E]E*C’ % | 120017| <995 <930 38643 <53.1
T T:TL
e
S oA | 1121128 | <656 <118 255+2 <180
ujj 4=+
3 '12.0424 | <166 <191 A45+4
o 109
AT (<62.5~148)
- Zre] | 121030 | <40.7 <146 248+2 :
mA | 112.0424 | <297 <369 43.1+0.4
. 110
Tl (<287~121)
wAEE [ 121030 | <100 <246 2492+9 :
wAEE | 1120419 | <273 <408 50.3+0.6
o 61.9
AT (<30.8~62.2)
wAEE | 7121015 | <80.1 <592 195+2 : :
| 7120419 | <26.0 <860 | 42504
o) 4= 1 <30.9
Zeak | 1121015 <56.2 <124 57.1+0.7
F) FAWEWe - A2 5A(07~'11) AR FF (A2 ~ Hu). wkek A 54U BE
DA n9¢l A$E= MDA FolA HA2gS <MDAE #E7]
BUERE BA 53
YA FA 0] A 2ARE 2011 A5 AAE
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K-1. 2012HE SMANMFTH &9 F9| MEFTA HAssE BAMXIZE
(¢4 : Bg/L)
TEWT TBT
T
o 2 AL A5 2] AL
14 445+1.0 126£2 779+1.4 1082
29 27.0+0.9 144+2 59.1+1.2 83.2+1.3
34 63.0£1.1 65.6%1.1 76.4+1.3 67.1+1.3
44 37.4+0.9 1512 63.7+1.1 103+1
54 26.21£0.8 43.0£0.9 54.9+1.0 61.1+1.2
6 10.7+0.7 187+2 28.9+0.8 85.6+1.3
74 38.810.9 61.2£1.0 62.811.0 51.2£09
84 87.8%11.2 064.0+1.0 60.0£1.0 43.6+0.9
94 4.63£0.50 2502 35.8+0.8 106£1
104 18.9+0.7 36.0£0.8 33.9+0.8 43.5%0.8
11¢ 474+1.1 40.7£1.1 55.1+1.1 487+1.1
124 21.2+0.8 32.8+1.0 63.5+1.3 56.7+1.3
H 2 463 ~ 87.8 328 ~ 250 289 ~ 779 435 ~ 108
Do 35.6 100 56.4 715
lo 22.2 67 15.3 23.6
ERAERE 818 103 %3 o33
(10.77536) (17.57363) (44.37242) (42.07167)
0) EFAARE Ho HFZ
) FAUEE - Ha 5A(07~'11) AR HF (HA ~ Ho)).
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K-2. 2012HE SMAMFH £ F9| "C LASSE BMXIE
(9] Ba/g-C)
ﬂgﬂﬂ 3 251 2}
19 0.281+0.006 0.251+0.006
24 0.260+0.006 0.242+0.006
34 0.270+0.006 0.244+0.006
49 0.280+0.006 0.242+0.006
54 0.274+0.006 0.238+0.006
64 0.269+0.006 0.228+0.006
74 0.277+0.006 0.227+0.006
84 0.270+0.007 0.232+0.006
94 0.245+0.006 0.242+0.007
109 0.231+0.006 0.215+0.006
14 0.244+0.006 0.234+0.006
129 0.252+0.006 0.246+0.006
W9l 0.231 ~ 0.281 0.215 ~ 0251
33t 0.263 0.237
lo 0.016 0.010
e 02150285 02150280
0) EEANR Pite] WES
F) FAAWMEHL] - A2 59(07~'11) A= e (A ~ Hd).

- 146 -




7R 31 A

[}

x|

3

2

=i
=

A}

A]

A

&

KINS/HR-285,
Vol. 15

)7

o HARA 7]

T

Vol. 23

KINS/AR-140,
A &/ 5-A|

|

o), ten(

()

~ | E
— | O
=
A | O)
=2
[N
(@]
Vg | K
7| 7
) |
JJo
SFR
o | A
N
o7
X
=]
| B
=K
dlo| o
~=n
o
)
~
P
Gl
mo
TR | a
T | S
il
K
X ==
ORI | X |'X
ﬂﬁll —_
N
1w ™| °
BT B

91573
%% (200%t0] 9]

Al R o] 5 7K (

Ap e o] GALY Aok

2

78]

—L
.

H A

T
o
N

T

A 104

s

</

0

W
o
ol
Py

ol

stel Aliabe] ARG w7}

S

3

[

P
T

o
7A

Hr
B

7 ¥Cg,

o

3

baol o

<]

=

o o
55 )

Ko}
T

=

o

il

kel
oL

° -
o

=1

28417
- A= WA 7 = A A

SEECER

T

h=i}
=

RIS

SPEBERER IR

B o] Fr (o)) A 2ol A

Q]
, =

71234
o]

3

)
JO

o

AR

)

8l

=

=

ER

=
T

2
1A g

238PU, 239+240Pu’ ZSSU’ 23DU’
=

CRES

1=l

p

o

ol

e

X

M
B

A, WA 7] A

)

FAEZIYP=00e] He))

o




BIBLIOGRAPHIC INFORMATION SHEET

Perézll;rgll?gNgrg. Spcl)%nesbo;;?gNOO.rg. Standard Report | Subject Code
KINS/AR-14
/AR 140, KINS/HR-285, Vol. 15
. . The Annual Report on the Environmental Radiological
Title/Subtitle Surveillance and) Assessment around the Nuclear %‘acilities
Project Manager Yong Jae, Kim
and Dep't. Environmental Radioactivity Assessment Department
Researchers Yong Jae, Kim et al.
and Dep't. Environmental Radioactivity Assessment Department
Pub. Place | Daejon Pub. Org. KINS Pub. Date | Dec. 2012
Page 146p | Fig. and Tab. | Yes ( o ), No ( ) Size 21x29.7cm.
Note
Classified Open( o ), Outside( ), Class Report Type
Sponsoring Org. |  Korea Radiation Tech. Inst. Co. Contract No.

Abstract (About 200 Words) |

Based on the second clause of Article 104 of Korean Atomic Energy
Safety Act (Environmental Preservation), this is an assessment of radioactive
contamination in the vicinity of nuclear facilities performed by the Korea
Institute of Nuclear Safety (KINS) independent of the nuclear facilities licensees.
This project validates the environmental surveillance data reported by the licensees
and assess the environmental radiation level around the nuclear facilities for
prese(rjvation of environment and public health against the potential radiation
hazards.

This report summarizes environmental monitoring data analysed by KINS in
2012 which includes radioactive waste repository in operation and contains several
aspects as follow; continuous monitoring of external gamma radiation dose rate; the
measurement of accumulated gamma radiation dose in the surrounding environment;
radioactivity analysis for environmental samples; the effective dose estimates for
maximally exposed individuals at the boundary of nuclear facilities and radiation free
area for comparison purpose. Environmental samples including soil, sea sediment,
river soil, atmosphere, rainwater, underground water, sea water, milk, crops,
vegetables, fishes, seaweeds etc. are per10d1call7y collected and analyzed for
anthropogenic gamma emitting radionuclides (e.g. “'Cs), °H, C, *Sr, #*pu, #"*'py
and U isotope.

All of the radiological monitoring results were consistent with those in the
previous years. There is no significant radioactive contamination arising from the
nuclear facilities compared to previous annual data. There are small quantities of

BiCs and "'Cs in some fish(mullet) samples which considered as an effect of
the Fukushima accidenandt and its radiological effect is negligible.

In conclusion, the impact to the public and the surrounding environment from
the operation of all nuclear facilities may almost simply be disregarded.
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