
ENAC - Downloaded MessageMESSAGE No. 1
To: IAEA(IEC)
EMERCON ADVISORY

> BASIC INFORMATION

FORM Type:Standard Report Form (SRF)
IAEA message number:IAEA/2011/3/l
Message Status:Verified by IAEA
Cover note:
Changed by IAEA:No
Changes by IAEA:none
Fax distribution list:none
Name of duty manager:F. Baciu

l.Reporting STATE:Japan

2.Is this an official Notification under the Early
Notification Convention

of actual or potential international transboundary release
that is or may

be of radiological significance for another State? No

3.Competent Authority:Ministry of Economy,
Tel:+81-3-35011087
Fax:+81-3-35808640
Email:noda-tomoki@meti.go.jp
URL:
Contact person (official position):

4.Nature of Event
Installation type:BWR
Emergency class:
Other event:Earthquake
Event Characteristics
Elevated radiation levels:No
Release:
Contamination:No
Estimated number of hospitalized casualities:
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5.Facility name/location:ONAGAWA
Latitude (deg.dec) :38.40N
Longitude (deg.dec) :141.50E

6.Date and time of occurrence:2011-04-12 05:07

7.Information valid at (UTC) :2011-04-12 09:30

> SUPPLEMENTARY INFORMATION

8.Summary description of event:Around 14:07 (UTC 5:07)
April 12th,

2011, Earthquake occurred at the inland of Miyagi
Prefecture. All

units of Onagawa Nuclear Power Station (NPS) (Tohoku
Electric Power

Company Inc.), Fukushima Dai-ichi NPS, Fukushima Dai-
ni NPS (Tokyo

Electric Power Company Inc.) and Tohkai Dai-ni NPS
(the Japan Atomic

Power Company) have been shutdown since the 2011
Tohoku district -

off the Pacific Ocean Earthquake occurred on March
llth 2011.

9.Actions being taken:N/A

10.Media information:
Media contact tel:+
Provisional INES Rating:
Press release in attachment:
URL of public web-site:
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ll.Other relevant information:Onagawa NPS (According to the
Nuclear

Safety Inspector at the site and Tohoku Electric
Power Company Inc.)

-There are five external power lines, among which one
line was under

repair. -The Cooling System for the Reactor and the
Spent Fuel Pool

has maintained.
Further information in attachment:No
Further information web:
Final message:No

3



2011/4/12 16:24

®filr'J14t (MP-5fff)((24iOJIO901. 1 411) (@®9tlij (MP-65if)(24• kJVWi9"hO. 0413)
®&MIC2 -ROUJiIU90. 540l) ®$8*I!419 ®i)Efl4R 121l

m 12:00 12:10 12:20 12:30 12:40 12:50 13:00 13:10 13:20 13:30 13:40 13:50 14:00 .14:10 14:20 14:30 14:40 14:50 15:00 15:10 15:20 15:30 16:40 15:60
,- Z Sv/h) 414 414 41.4 41.5 41 41.4A 41 41A 41A 41.4 41.3 4 3 A 4.3 4 2 41.3 41.3 41.2

MC ---/ ND ND ND ND ND ND ND ND ND IND ND ND ND ND ND ND ND ND ND
6 ) RL Sv/h) 569 - - 566 - 563 - 564 - - 566 - - 563 - - 560

X! ) (ISv/h) 78 79 - 78 - -- 78 - - 78 - 77 - - 78
ONL•( Sv/h) 33 - - 33 - i 32 - - 32 - - 32 - -- 32 2- - -

Eh(m/s) 3.1 2.7 2.8 3.31 2.8 3.01 2.8 6 2.2 2.1 1 2.1 .1 2.3 2.31 2o 3.0 3.0 2.8

R• rA 16:00 16:10 16:20 16:30 16:40 16:50 17:00 17:10 17:20 17:30 17:40 17:50 18:00 18:10 18:20 WO3 18:40 18M50 19:00 19:10 19:20 19:30 19-.40 19:50

mc Zzfgl(u=Sv/h)

%)UP](g Sv/h)

Ma(m/s)

on 20:00 20:10 20:20 20:30 20:40 20:50 21:00 21:10 21:20 21:30 2140 21:50 22:00 22:10 22:20 22:30 22:40 22:50 23.00 23:10 23:20 23:30 23A40 23:50

W li( Sv/h)

q 11)Pgi(U Sv/h)

B (m/s) I I I
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4, 12 I AM-- (1 F)
®iM-f-id (MP-5ti) (241. 141+Q) ®! ( 1:. 1)M)

Ogg)
9 r ___ 0:00 0:10 0:20 0:30 0:40 0:501 1:00 1:101 1:20 1:30 1:40 1:50 2:00 2:10 2:20 2:30 2:40 2:50 3:00 3:10 3:20 3:30 3:40 3:60

MCh) 42.0 42.0 42.0 42.1 42.0 42-0 41.9 42.0 42.0 41.9 41.9 41.9 41.9 41.9 41.9 41.9 41.9 41.9 41.9 41.8 41.7 41.6 41.7 41.6
q -" " ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NiD ND ND ND

s 82 - - 580 - - 680 - - 583 - - 580 - - 580 -83 - - 681 - -
i rJ(uSv/h)_79 - - 78 - - 79 - - 79  - - 79 - - 79 - - 7 9  

.. - 79 - -

: ( M(gSv/h) 33 - - 34 - - 34 - - 33 -- -- 33 1 - 34.34 - - 344 -1I -
Mm1 : 41: I:t 41: I:t I:t It: It It It it 41: : it 4I:5 i:t I i •: 4I:5 4I:t*:5 It*b 4lt: : 1:4t 4n: tt :41: I1: 41:4i

RA(m/s) 4.7 4.8 4.9 4.9 4.7 4.9 5.4 5.3 5.51 5.4 4.91 5.9 6.2 63 6.4 6.3 6.5 6.3 6.2 6.4 5.5 3.01 1.1 1.3

4:00 4:10 4:20 4:30 4:40 4:50 5:00 5:10 5:20 5:30 5640 5:50 6:00 6:10 6:20 6:30 6:40 6:50 7:00 7:10 7:20 7:30 7:40 7:50

MC! M (u Sv/h) 41.6 41.7 41.7 41.6 41.5 41.6 41.5 41.5 41.6 41.5 41.5 41.6 41.7 41.7 41.7 41.7 41.8 41.7 41.7 41.6 41.6 41.7 41.6 41.6
_ _,'P ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

.f-'N(/, Sv/h 584 - - 582 - - 585 - - 586 - - 584 - 585 - 581 - 581
UT• P9(pSv/h) 7 79 79 - - 79 - - 79 - - 79 - - 79 - 79

() 19(, Sv/h) 34 3 - 4 - 34 - 4 - - -- 3434 34 4 - 34 - -

-'(M/S) 1.1 03 0.7 0.6 0.A 0.7 0.9 0.9 1.5 14 1.7 1.9 1W 1A 1.8 1.6 1.7 2.8 2.2 2.0 2.1 24 2.3 2.5

9 Im 8:00 8:10 8:20 &30 8:40 8:50 9:00 9:10 9:20 9:30 9:40 9:50 10:001 10:10 10:20 10:30 10:40 10:50 11:00 11:10 11:20 11:30 11:40 11:50

SX f(LSv/h) 41.6 41.7 41.6 41.7 41.6 41.6 41.6 41.6 41.6 41.5 41.5 41.5 41.5 41.6 41.6 41.5 41.6 41.6 41.6 41.5 41.6 41.6 41.5 41.4
______ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
. I_, (i Sv/h 580 - - 579 - - 578 - - 577 - - 572 570 559 568
__) ___uSv/h) 80 - - 79 - - 78 - - 77 78 78- - 79 - -

. iil'(uSv/h) 34 - 34 - - 33 - - 33 - - 33 - - 33 - -. 33 - - 33 -

IMM•S 1 2. 21 1.9 142.6i.5 -1 20 1:• .0 1 L.01.81 --1 2.7 12: 3 :: i.41:.i 23 1.2. 1:, 341: 3:41-3:.01 3. 1i3.51J•(nms) 22 1.9 2.6 2.5 2-6 2.0 5.0 3.0 2.8 2.6 2.7 3.0 .9 2.2 * 2.7 * 3.3 *2.8* 3.0 2.5 * 2.7 3A 34 0 3.1 3.5
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49 11E IM-- (I F)

X)VAM (D*8*AlIt(2'Mk=lt?50o. 5*EI) (M)•i12fl•ff (MP- 5*fM•) (2-Rfh?9lffi0. 9-l1Q)

"lR4jrlj(24-m, U49At?9o. 54cl3) "SifAMS) (T)E1
MC:-•"'•U>' -- --TE•: n-]'To-JMp

f M 12:00 12:101 12:20 12:301 12:40 12:50 13:00 13:10 13:20 13:30 13:40 13:50 14.00 14:10 14:20 14:30 14:40 14:50 15:00 15:10 15:20 15:30 15:40 15:50

MCIN [ I ,Svh) 44.4 44.4 44A 44.41 44.4 44.4 44.3 44.3 44.3 44.2 44.4 44.3 44.3 44.2 44.2 44.2 44.1 44.1 44.2 44.1 43.9 43A 43.4 43.2

I.- ~~~~58 3 8 8 8 7_ND ND NO NO ND NDO ND ND NO NO ND ND ND ND ND ND NO N9 ND ND NO ND ND ND1M'(Fý-rh I514 585 - - 583 - - 583 - 586 -594 - 588 574 - -
I( /Sv/h) 82 - 83 -82 - - 81 - - 81 - - 82 - - 8 - - 0. - -

I -aFM(ttSv/h) 35 - - 34 - - 34 - - 34 - - 34 - - 34 - - 35 - -. 33 - -

_ itMA W S) 2.2 1.9 1.3 1.2 1.2 1.3 1.4 1.3 0.91 0.9 I 1.1 1.0 1.0 1.1 1.0 1.0 1.21 1.2 1.5 1.0 1.2. 1.5 1.2 1.2.

(3)
_4 p 16:00 16:10 16:20 16:30 1640 16:50 T7:00 17:10 17:20 17:30 17:40 17:50 18:00 18:10 18:20 18:30 18:40 18:50 19:00 19:101 19:20 19:30 19:4o 19:50

V ((4 Sv/h) 42.9 42.8 42.8 42.7 42.6 42.6 42.6 42.4 42.6 42.6 42.6 42.5 42.3 42.2 42.1 42.2 42.0 42.0 42.1 42.2 42.2 42.2 42.3 42.2
MC ND ND NO ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND

SM L(/Sv/h) 571 - 567 - - 569 . - 577 - - 571 I i .6 - -j 568 - - 572 -

()jEM(,Sv/h) 79 - 79 - - 79 - - 79 - - 79 - - 78 - - 78 - - 78 - -

fi )Mi(.Sv/h) 33 - - 33 - 33 - - 33 - - 33 - - 33 - - 33 - - 33 - -

I (m/s) 1.2 1.2 1.4 1.1 1.1 1.1 1.0 1.3 1.5 1.5 1.3 1.0 1.0 1.4 1.3 1.9 4.4 1.3 1.3 1.5 1.3 1.4 2.71 2.7

33.0 010 '020"0 20:41 :0 10210 10 21:31"-0-21-- --- 2- 0 21 2 - -

r m20:00 2010h 20:20 20D:130 20:40 20:50 21:00 21:10 21:20 21:30 21:40 21:50 22:00 22:10 22:20 22:30 22:40 22:50 230 23:101 23:20 233 23:40 23:50
•J1f Sv/h) 42.3 42.1 42.2 42.1 42.1 42.2 42.0 42.2 42.2 42.1 42.2 42.1 42.0 42.2 42.2 42.1 42.1 42.1 42.0 42.1 42.1 42.1 42.1 42.1

C -- ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

6$ W( gSv/h, 573 - 570 - - 577 - 575 - - 577 - - 579 - - 579 - - 580 - -
Ia () L Sv/h) 78 - - 78 - - 78 - - 78 - - 78 - - 79 - - 79 - -

33 - - - - 33 -- - 34 - 34 - - 34 - - 34 - -
J' 41: 4i1:• 41:• 4:41:: 4:I 4I:4I:A:1:~ 4 : : 41:• 41~i:4L:1:i• 1: 4i1: J1: 4:i 41: 41: 41 :I 4 1: 411: 41: 41: -11

I (m/s) 2.2 5.1 6.7 5.6 4.2 5.5 3.6 3.2 2.9 3.0 2.6 3.4 4.1 4.5 4.3 4.0 4.6 4.2 4.5 4.7 4.5 1 4,6 4.7 4.7
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O(2'TU ltJO. 5Dl) ((MP-5 WJ)(2(JU9O. 9-+rl)

40 11 * A -(1 F) (•PziJ• (MP-51t)(2JU•I. 140) ®)r9PJH (MP-61 )(2 UJ'Jfl~j 1. 0-1)
MC:-•__RU,,•J -- Ti-']': MP

po M 0:00 0:10 0:20 0:30 0:40 0:50 1:00 1:10 1:20 1:30 1:40 1:50 2:00 2:10 2:20 2:30 2:40 2:50 3:00 3:10 3:20 3:30 3:40 3:50
M- j (, Sv/h) 45.7 45.8 45.7 45.9 45.6 45.7 45.6 45.6 45.5 45.6 45.5 45.7 45.5 45.5 45.5 45.4 45.5 45.4 45.3 45.3 45.4 45.4 45.3 45.2

• qtiT. ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
6= • (L Sv/h) 612 - - 614 - - 613 - - 612 - - 612 - - 610 - 614 - - 610 - -

AT (b!EM(/Sv/h) 84 - - 83 - - 83 83 3 - - 83 - 83 - - 82 - -

(J( 36 - 36_-- 35 - - 35 36 - - 36 - - 36 - -

MA(m/s) 0.1OA 1. 0.51 0.41 0.51 0.51 CA.4 0.31 0.5 0.61 0.61 0.81 0.61 0.61 0.81 0.8 0.61 0.81 0.7 0.6' 0.61 0.7 1.0.8 1 0.6

4:00 4:10 4:20 4:30 4.40 4:50 5:00 5:10 5:201 5:30 5:40 5:50 6:001 6:10 6:20 6:30 6:40 6:50 7:00 7:10 7:20 7:30 7:40 7:50
Sf l(C Sv/h) 45.2 45.3 45.3 45.1 45.2 45.1 45.2 45.1 45.1 45.1 45.1 44.9 44.8 '44.8 45.1 45.0 44.9 45.1 44.9 45.1 45.1 46.1 46.1 46.1

7C .- ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND IND ND ND ND ND ND

i L.Sv/h 610 - 611 - - 610 - - 610 - - 609 - - 608 - - 609 - - 609 - -
PT (Ju Sv/h) 8 - 82 - 83 - - 82 - - 83 - 82 - - 83 - - 84 - -

(3if(• Sv/h 36 - 36 - - 36 - - 36 - - 36 - - 36 - - 35 - -

5i(m/s) 0.5 1 0 4 OA 0I4 0.5 0.3 0.3 0.4 . . 0.6 04 6 0 6 0.7 0.5 0.7 0.6 07 0.6 0.9

R _ N 8.00 8:10 8:20 8:30 8:40 8:50 9:00 9:10 9:20 9.30 9:40 9:50 10:00 10:10 10:20 .10:30 10.40 10:50 11:00 11:10 11:20 11:30 11.40 11:50

MC •[( p.. Sv/h) 464 45.6 45.6 454 45A 46.2 45.2 45.2 45.3 45.2 45.1 44.9 45.1 45.1 44.8 4.7 45.1 44.5 44.8 44.8 44.8 44.8 44.7 44.8
s-T- ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND. ND ND ND ND

S• i(Sv/h) 610 - - 603 - - 603 - - 596 - - 594 - - 594 - - 591 - - 592 - -

__(DE( 82 -8 84 i ----------- --- 82 - 85 - - 84 - - 82 -

mj7)BEfl(uSv/h) 37 - 82 - 3 - - 84 - - 82 - - 35 - - 35 - - 35 - -

••MA W S) 1 0.1 0.8 1 0.81 0.61 1.A 2.4 1.6 1.41 1.31 1.61 1.4 1.5 1 2.31 2Z6 1 2.01 1.91 1.71 2.11 1.21 1.21 1.61 2.31 1.8 1 1.61
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OF

M-130 MP-1 ,MP-2 IMP-3 MP4- I MP-5 MP-6 MP-7 MP-8
2011/4/12 7:00. 11. 38 36 35" 10 106 223 190,
2011/4/12 7:10 -11 38 38 35 65 106 223 190
2011/4/12 7:20 11 38 36 35. 805 106 223 o190
2011/4/12 7:30 11 36 36 36 65 106 223 190
.2011/4/12 7:40 11 38 .... 36 35 65 106 223 '190
2011/4/128:50 11 38 36 35B 68 106 223 190
2011/4/12 8:00 11 38. so .3 ,6 106 223 190
2011/4/12 8:10 11 38 38 35 65 '106 223 .190
2011/4/12 8:20 11 38 36 35 .. 5 106 223. 190
2011/4/12:8:30 11 38 30 35 65 .106 223 191'
2011/4/12'8:40 11 38' 36 3. 3 65 106 223 191
2011/4/12 8:50 11 38 36 35 85 106 223. 191
2011/4/12 9:00 11 38. 36.. 35 65 106" 223 191
2011/4/12 9:10 11 38 36 35 65 106 223 191
2011/4/12 9:20 11 38 36 35 65 106 223 191
2011/4/12-9:30 11 38 36 35 65 106 223 191
2011/4/12 9:40. 11 38 36 35 ,15 '108 .223 191
2011/4/12 9:50 11, 38 36 35 65 106 223. 181
2011/4/1210:00 11. "38 36 35 65 108 223 191
2011/4/12 10:10 11. 38 36 83 65 100 223 191
2011/4/12 10:20 11 "38 36 35 65 106 223 191
2011/4/12 10:301. 11 38 36 35 65 .106 223 191
2011/4/12 10:401.. 11 38. 36 35 65 105 223 1912011./4/12 10.501 11 38 36 33 .... 5 106 ... 2M- 191'..

20.11/4/12 11:00 11 38 36 35 65 108 223 191
12011/4/1211:10I ii I 38

U,

386 35 85 I 100 I 223 I 191.
"": .... 120110 11:10 11, 3 , 1

flT1W11ZT1'ZUi 11 - ~ ~* 1 ~SO~ - V 1UW1~~ ZZW~FTWr - -

.2011/4/12 11:30 11 38 36 "35 65 108 223 1912?01.1/4/12 11:30 11 38 ,36 '35 65 106 223 191
'2011/4/12 11:40 11 38 36 35 65 106 223 191
2011/4/12 11:50 11 38 36 35 65 106 223 191
2011/4/12 12:00 .11 38 36 35 65. 106 223 191
2011/4/12 12:10 11 38 36 35 65 106 223 191
201.14/1212:20 11 38 36 3 65 106 223 191
2011/4/12 12:30 11 .38 36 35 5 10 223 19.1
2011/4/12 12:40 11 38 38 35 65 106 223 191.
2011/4/12 12:50 11 38 36 35 65 106 223 191
2011/4/12 13:00 11 38 36 3.5 65 106 223 191
2011/4/12 13:10 11 38 30 35 65 106 223 191
2011/4/12 13:20 11V 38 36 35 85 106 223 191
2011/4/12 13:30 11 38 30: 35 65 106 223 191
2011/4/12 13:40 11 38 36 35 65 106 223 191
2011/4/12 13:50 11 38 30 35 65 106. 223 191
,2011/4/12 14:00 11 38 36. 35 65 106 223 191
2011/4/12 14:10 11 38 38 35 65 106 223 191
2011/4/12 14:20 11 38 36 35 8 65. 106 224 .19
2011/4/12 14:301 11 38 --36 35 *65 106 '224 191
2011/4/12 14:401 11 38 36 35 65 106 224 .1 101
2011/4/12 14:500 11 38 36 35 65 106 224 190
.2011/4/1215:00 11 36 35 65 106 224 1 190

i



pSvlh C~Ez~'Jh-UW~)pSv/h

200.0

180.0

160.0

140.0

120.0

100.0

80.0

60.0

40.0
- -------------

-------- --- -- --------- -- -----

20.0

0.0
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00

4A 11El I 4A 12 El
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2011/4/12
17:303,;ri

(1® Britlia

41.2 jASv/h

(1213 15:000Aj)

32pSv/h rF,-

82.OpiSv/h

78piSv/h

(3 A 266 El8:004A)

114.OpiSv/h

<04f: 0.033'-0.O5OpLSv/h>



2011/4/12 15:47

4R12l12:001 12:10 12:201 12:301 12:401 12:501 13:001 13:101 13:201 13:301 13:401 13:501 14:001 14:101 14:20 14:30 14:401 14:501 15:00 15:101 15:201 15:30 15:40 15:50
MPI(ttSv/h) 3.172 3;850 3.154 3.145 3.147 3.155 3.163 3.162 3.163 3.154 3.157 3.158 3.148 3.147 3.148 3.151 3.156 3.150 3.142
MP2(izSv/h) 2.344 2.337 2.343 2.343 2-338 2.334 2.340 2.333 2.334 2.342 2.331 2.332 2.332 2.3221 2.340 2.334 2.336 2.346 2.313
MP3(ILSv/h) 3.393 3.359 3.370 3.365 3.380 3.374 3.362 3.366 3.367 3.372 3.372 3.362 3.363 3.368 3.363 3.364 3.373 3.365 3.360
MP4(iLSv/h) 2.682 2.675 2.696 2.670 2.670 2.667 2.686 2.696 2.679 2.679 2.682 2.678 2.677 2.675 2.673 2.686 2.688 2.668 2.657
MP5( .Sv/h) 2.624 2.656 2.636 2.639 2.646 2.646 2.645 2.640 2.649 2.642 2.646 2.643 2.638 2.642 2.543 2.645 2.633 2.625 2.643
MP6(LASv/h) 2.636 2.629 2.630 2.620 2.619 2.624 2.616 2.617 2-624 2.641 2.634 2.624 2.624 2.635 2.620 2.617 2.629 2.637 2.621
MP7(/uSv/h) 1.830 1 XI I •Z x xx I xm x I xx I xx MW I "

,•(m/s) 9.3 9.1 89 108 12.0 11.8 9.3 12.3 10.9 9.3 9.7 10.4 8.5 84 6.9 5.9 6.8 6.1 6.514fl12 E]__

4A 1213 1 [:001 16:101 16:201 16:301 16:401 16:501 17.001 17:101 17:201 17:301 17:501 18:001 18:101 18201 18:301 18:1(:501 19:001 19:10[ 19:20 19:301 19:401 19:50
MP1 (A Sv/h)
MP2(ASv/h)
MP3(i.Sv/h)
MP4(/.Sv/h)
MP5(ASv/h)
MP6 (A•SV/h)

MP7(,Sv/h)

oE= -PU .) -'f I" 20:001 20:101 20 :.201 20:301 20:401 20:501 21:001 21:101 21:201 21:301 21:401 21:501 22:001 22:101 22-201 22.301 22.401 22:501 23:001 23:101 23:201 23:301 23:401 23:50
MP1 (aSv/h)
MP2(/ASv/h)
MP3(A Sv/h)
MP4(/A, Sv/h)
MPS(iLSv/h)
MP6(1Sv/h)
MP7(,USv/h)

M•(m/s) - - - -
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4M12E
_-____ -,_0:001 0:101 0:201 0:301 0:401 0:501 1:001 1:101 1:201 1:301 1:401 1:501 2:001 2:101 2:201 2:301 2:401 2:601 3001 3:101 3:201__3:301 3:401 3:50

MPI(/ISv/h) 3.178 193i 3.185 3.182 3.180 3.201 3.192 3.187 3.188 3.180 3.173 3.187 3.188 3.181 3.172 3.152 3.181 3.184 3.187 3.184 3.168 3.187 3.179 3.178
MP2(iLSv/h) 2.355 2.363 2.360 2.352 2.352 2.369 2.357 2.349 2.360 2.344 2.358 2.349 2.349 2.345 2.352 2.346 2.353 2.346 2.348 2.339 2.343 2.349 2.341 2.348
MP3(5.LSv/h) 3.398 3415 3.405 3.404 3.405 3.406 3.395 3.420 3.408 3.395 3.404 3.412 3.403 3.401 3.405 3.404 3.404 3.399 3.387 3.394 3.385 3.396 3.402 3.387
MP4(/.LSv/h) 2.678 2.655 2.676 2.672 2.658 2.674 2.684 2.673 2.677 2.675 2.669 2.675 2.674 2.670 2.668 2.670 2.673 2.663 2.681 2.664 2.672 2.677 2.680 2.680
MP5(/.Sv/h) 2.676 2.672. 2.675 2.680 2.670 2.682 2.668 2.657 2.665 2.670 2.663 2.664 2.666 2.678 2.668 2.662 2.660 2.661 2.664 2.672 2.658 2.645 2.663 2.664
MP6(/, Sv/h) 2.608 2.607 2.611 2.599 2.609 2.605 2.604 2.596 2.604 2.606 2.591 2.6O7 2.602 2.602 2.604 2.603 2.605 2.606 2.614 2.599 2.607 2.606 2.614 2.617
MP7(iASv/h) ýPJx x ,• ýz x • I xx I ' xx" x'x XM X319.• I x.x xx xx ks 9zx xzq I, ýFlx I.• x]m I x

(m/s) 8.5 8.1 7.4 6.2 6.0 7.3 9.5 10.8 9.7 8.2 8.9 8.9 9.9 10.3 9.3 8.8 10.0 9.2 10.7 10.5 13.1 9.9 9.7

4R128
4-:,00,4:,-014:201 - 3 4 5 5 6:101 6:201 6:301 6:401 6:501 7:oo0 7:l 0 7:201 7:301

MPI(/ASv/h) 3.177 3.196 3182 3.173 3.172 3.178 3.187 3.162 3.189 3.180 3.160 3.188 3.182 3.177 1 3.177 3.166 3.170 3.159 3.172 3.169 3.174 3.168 3.171 3.166
MP2(/LSv/h) 2.340 2.345 2.336 2.342 2.349 2.353 2.350 2.346 2.339 2.337 2.333 2.328 2.343 2.355 2.348 2.339 2.326 2.348 2.349 2.348 2.333 2.338 2.344 2342
MP3(IASv/h) 3.392 3.393 3.383 3.384 3.396 3.391 3.391 3.387 3.391 3.382 3.404 3.392 3.394 3.386 3.387 3.380 3.394 3.389 3.390 3.383 3.382 3.377 3.375 3.377
MP4(jSv/h) 2.667 2.676 2.666 2.657 2.672 2.682 2.655 2.675 2.663 2.660 2.663 2.656 2.664 2.666 2.645 2.652 2.664 2.669 2.662 2.647 2.666 2.664 2.671 2.690
MPS(/ASv/h) 2.669 2.661 2.668 2.648 2.658 2.662 2.650 2.655 2.653 2.652 2.656 2.659 2.662 2.665 2.648 2.651 2.646 2.650 2.659 2.654 2.658 2.646 2.654 2.649
MP6(,u Sv/h) 2.601 2.607 2.606 2.591 2.598 2.610 2.605 12.604 2.588 2.587 2.6001 2.609 2.596 2.601 2.598 2.602 2.604 2.578 2.604 2.600 2.600 2.607 2.596 2.60
MP7(/,Sv/h) k.w i k k x x kig 9 i ks] 1 xJ ]1 k l I I k I x x x x I xgw k

AM(m/s) lO.8 10.3 1 7.4 10.0 9.3 7.4 _7.8 8.1 5.61 5.91 7.1 6.8 5.8 5.2 4.9 6.1 5.7 7.4 9.1 9.3 12.9 9.4 11.0

______________1 8:001 8:101 8:201 8:301 8:401 8:501 900 9:20 1 9:401 9:201 :0 4 9501 10:001 10:101 10:201 10:301 10:40j 10:501 11:001 11:101 11:201 11:30! 11:401
MPI(A Sv/h) 3.167 3.162 3.168 3.175 3.175 3.167 3.162 3.152 3.169 3.163 3.161 3.178 3.162 3.162 3.161 3.165 3.173 3.166 3.165 3.156 3.162 3.162 3.155 3.162
MP2(/,Sv/h) 2.338 2.342 2.331 2.338 2.335 2.341 2.347 2.338 2.337 2.345 2.324 2.349 2.343 2.337 2.338 2.330 2.346 2.346 2.351 2.348 2.345 2.347 2.362 2.335
MP3(/ASv/h) 3.367 3.387 3.377 3.379 3.396 3.375 3.376 3.387 3.396 3.372 3.370 3.391 3.378 3.376 3.374 3.366 3.386 3.377 3.367 3.393 3.373 3.374 3.375 3.375
MP4(aSv/h) 2.668 2.676 2.679] 2.674 2.675 2.683 2.666 2.671 2.677 2.660 2.673 2.670 2.663 2.673 2.681 2.682 2.680 2.682 2.683 2.680 2.677 2.669 2.655 2.692
MPS(/sSv/h) 2.664 2.652 2.646 2.647 2.664 2.659 2.658 2.657 2.648 2.631 2.671 2.644 2.641 2.657 2.647 2.648 2.657 2.636 2.646 2.641 2.647 2.632 2.637 2.641
MP6( Sv/h) 2.599 2.607 2.602 2.616 2.605 2.621 2.607 2.617 12.611 2.6051 2.623 2.613 2.613 2.620 2.609 2.609 2.619 2.614 2.613 2.628 2.625 2.620 2.633 2.615
MP7(/ASv/h) , X XlJ I ýFl ;M Zv xi xxi X x I N ko km X.J X.• g , ,J • • R•!•

jaio ___•m )9. 9.I 10.5 9.1 9.1 it 8.t 8.5 4': I 8I.0 it 9.

MA (m/s) 10 .4 9.7 1 9.0 8.8 109 1.2 7.1 110.6 8.1 10.2 8.81 9.6 110.51 9.1 1 9.1 .9.9 1 8.81 8.5 110.1 8.0 1 9.6 1 8.6 8.1 8.0
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2011/4/12 15:47

E 41J11P
J> 12:001 12:101 12:201 12:30 12:401 12:501 13:001 13:101 13:201 13:301 13:401 13:501 14:00140 14:201 14. 14:14:401 14:501 5:0115:10 15:201 15:0 15:401 15:50

MPl(/a Sv/h) 3.293 3.296 3.300 3.277 3.285 3.271 3.280 3.276 3.274 3.269 3.266 3.282 3.267 3.290 3.294 3.305 3.291 3.282 3.273 3.283 3.258 3.270 3.267 3.266
MP2(A Sv/h) 2.477 2.472 2.469 2.456 2.462 2.462 2.473 2.453 2.454 2.459 2.453 2.466 2.459 2.465 2.477 2.491 2.461 2.466 2.455 2.450 2.460 2.457 2.458 2.446
MP3C(A/Sv/h) 3.532 3.542 3.527 3.527 3.524 3.519 3.527 3.526 3.538 3.525 3.518 3.529 3.510 3.527 3.540 3.536 3.527 3.514 3.527 3.517T 3.509 3.513 3.508 3.518
MP4(taSv/h) 2.759 2.770 2.763 2.753 2.755 2.762 2.774 2.765 2.765 2.766 2.761 2.751 2.769 2.771 2.751 2.768 2.753 2.759 2.755 2.756 2.746 2.748 2.761 2.752
MPG(LSv/h) 2.792 2-781 2.780 2.786 2.795 2.773 2.761 2.771 2.766 2.780 2.773 2.761 2.772 2.774 2.786 2.786 2.769 2.701 2.663 2.678 2.696 2.697 .2.748 2.760
MP6(/aSv/h) 2.758 2.756 2.748 2.742 2.751 2.746 2.739 2.741 2.751 2.732 2.755 2.732 2.735 2.730 2.735 2.746 -2.736 2.742 2.716 2.721 2.728 2.717 2.719 2.726
MP7(isSv/h) 11.960 :k M __ kM ýX X ZP 2 S - M 6,N 9XJ " i MIX X m xw ý~ x q- x

Saa Im N eim* • MM* -MM~it: :It~It I t~t* l it~It l tl t •lt~ It lititmE RLIM• it~Itw :It~It.: It :it :it- I it 4ltam :it :I tlagIt•,u , I~tI ta : I ti ts•!
MA(M/s) 4.4 3.5 2.5 6.8 6.8 8.3 9.1 5.7 5.8 5.1 6.1 3.8 6.01 4.0 6.3 4.2 1 5.5 3.3 2.0 2.2 4.01 3.0 5.5 8.5

4A 11 _l

-E"P'J>- XF,1- 16:001 16:101 16:201 16:301 16:401 16:501 17:001 17:101 17.20117:301 17:401 177501 18:001 18:101 18:201 18:30118:401 18:50119:00119:101 19:201 19301 19:401 19:50
MPl(11Sv/h) 3.247 3.262 3.236 3.230 3.223 3.218 3.222 3.231 3.213 3.229 3.206 3.202 3.209 3.192 3.184 3.178 3.174 3.190 3.191 3.185 3.188 3.172 3.186 3.191
MP2(i•Sv/h) 2.450 2.438 2.417 2.409 2.423 2.403 2.411 2.393 2.398 2.394 2.407 2.390 2.380 2.360 2.369 2.3601 2.347 2.356 2.355 2.363 2.355 2.359 2.366 2.370
MP3(i.Sv/h) 3.515 3.510 3.486 3.482 3.462 3.468 3.466 3.490 3.471 3.465 3.459 3.466 3.453 3.439 3.423 3.411 3.418 3.424 3.422 3.416 3.424 3.415 3.411 3.411
MP4(izSv/h) 2.746 2.736 2.724 2.728 2.712 2.720 2.721 2.708 2.707 2.710 2.708 2.687 2.696 2.696 2.684 2.675 2.663 2.686 2.667 2.681 2.689 2.669 2.683 2.682
MP5(gSv/h) 2.768 .2.760 2.725 2.720 2.727 2.723 2.717 2.728 2.714 2.713 2.697 2.709 2.703 2.682 2.675 2.668 2.672 2.677 2.683 2.675 2.681 2.677 2.667 2.675
MP6(1,Sv/h) 2.709 2.706 2.679 2.683 2.666 2.676 2.670 2.670 2.670 2.660 2.659 2.640 2.648 2.628 2.621 2.608 2.613 2.618 2.616 2.615 2.609 2.613 2.611 2.604
MP7(gSv/h) k& ýz kJ kzy " km_ km M k x k4 3x Zj kl 9x x x X4 xwx z

AM _•it I It:il I• It Iti 4tiL 1t It it It _It , IL i -ti N :IL* I tA Ii1t IL: i t It I4Lt: It 4IL Il It
M•(m/s) 9.2 10.0 9.6 8.8 7.2 8.8 9.6 8.7 9.3 9.0 9.2 8-1 5.3 2.3 18.0 8.5 28.4 9.1 10.3 9.5 10.3 9.3 9.2 9.

4, 11 E-
-'E_$_ >&f-_ .l-_ 20:001 20:101 20:201 20:301 20:401 20:501 21:001 21:101 21:201 21:301 21:401 21:501 22:001 22:101 22.201 22:301 22:401 22:501 23:001 23:101 23:20[ 23:301 23:401 23:50

MPl(M.Sv/h) 3.187 3.187 3.206 3.214 3.199 3.186 3.197 3.190 3.191 3.178 3.203 3.190 3.194 3.186 3.188 3.219 3.202 3.189 3.192 3.187 3.199 3.176 3.190 3.175
MP2(g.Sv/h) 2.350 2.368 2.367 2.369 2.359 2.363 2.341 2.362 2.342 2.356 2.358 2.346 2.347 2.349 2.350 2.374 2.359 2.351 2.346 2.341 2.350 2.357 2.349 2.356
MP3(A Sv/h) 3.425 3.418 3.419 3.426 3.427 3.425 3.416 3.400 3.395 3.403 3.400 3.411 3.417 3.415 3.410 3.403 3.412 3.406 3.422 3.416 3.413 3.402 3.403 3.418
MP4(i.Sv/h) 2.672 2.693 2.669 2.670 2.686 2.671 2.670 2.677 2.680 2.673 2.686 2.676 2.676 2.661 2.676 2.663 2.663 2.670 2.688 2.667 2.677 2.665 2.672 2.680
MP5(aLSv/h) 2.660 2.670 2.685 2.675 2.666 2.662 2.677 2.665 2.664 2.666 2.650 2.669 2.667 2.677 2.664 2.660 2.667 2.674 2.673 2.662 2.668 2.660 2.657 2.679
MP6(/ILSv/h) 2.609 2.587 2.614 2.608 2.606 2.619 2.604 2.622 2.594 2.603 2.603 2.601 2.598 2.611 2.602 2.615 2.603 2.608 2.604 2.594 2.615 2.612 2.607 2.595
M P 7 ( /t.S v/ h ) 9 z• ý Vl 9 z J k m 9 z m " - X x 9 M 1 x 9 z x 1 x.• x x x x 9 z x ý Fl x. w x• x x k m ý Z J -.• m , x

Kral it ItIL it It It it I t I IL IL itL "itL 1it it it it it i-t I t IL I L it itL
R,(m/s) 9.0 9.5 10.6 9.8 8.7 9.6 10.2 9.6 10.2 8.8 8.5 7.4 6.6 7.7 7.8 8.1 8.2 8.3 7.9 5.9 7.5 6.7 6.0 6.5
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2011/4/12 15:47

4M11 E I
1,J,1•I-i 0:001 0:101 0:201 .0:30 0:401 0:501 1:001 1:101 1:201 1:301 1:401 1:501 2:001 2:10 2:201 2:3 01 241 :5 01 3:10 3:20 3:30. 3:40i 3:50

MPI(M.Sv/h) 3.340 3.331 3.324 3.341 3.333 3.337 3.342 3.358 3.327 3.329 3.319 3.330 3.328 3.333 3.332 3.337 3.323 3.339 3.325 3.318 3.318 3.311 3.316 1
MP2(/LSv/h) 2.492 2.483 2.499 2.500 2.504 2.505 2.496 2.502 2.491 2.503 2.488 2.491 2.503 2.486 2.486 2.490 2.483 2.478 2.495 2.497 2.486 2.483 2.484 2.494
MP3(/.Sv/h) 3.594 3.573 3.600 3.578 3.588 3.586 3.587 3.584 3.608 3.586 3.587 3.580 3.578 3.566 3.589 3.576 3.579 3.583 3.573 3.564 3.577 3.571 3.579 3.556
MP4(/LSv/h) 2.814 2.812 2.822 2.826 2.811 2.800 2.795 2.814 2.806 2.805 2.802 2.818 2.817 2.815 2.807 2.791 2.795 2.803 2.800 2.801 2.812 2.803 2.786 2.797
MP5(uSv/h) 2.834 2.830 2.823 2.820 2.828 2.816 2.809 2.810 2.814 2.825 2.805 2.804 2.814 2.803 2.803 2.799 2.831 2.806 ?-807 2.816 2.795 2.824 2.800 2.804
MP6(/ASv/h) 2.770 2.773 2.765 2.767 2.763 2.778 2.765 2.779 2.770 2.782 2.751 2.779 2.763 2.759 2.750 2.776 2.769 2.757 2.761 2.759 2.764 2.7601 2.764 2.764
MP7(p.Sv/h) 9 k km X XJ X xx k XJ I iJ m I km X 9 X X I '

MC(m/s) 10.2 9.2 9.7 7.8 5.3 4.5 6.1 6.8 7.4 6.3 6.6 6.3 6.2 4.7 4.4 2.51 3.2 3.2 3.3 3.0 2.2 4.1. 4.4 4.4

4"E 11E I ___ I-~__ . 0

'J tI- 4:001 4101 4:201 4:301 4:401 4:501 5:001 5:101 5:201 5:301. 5:401 5:501 6:001 6:101 6201 6:301 6:401 6:501 7:001 7:101 7:201 7301 7:40 7:50
MP1 (uSv/h) 3.312 3.309 3'307 3.309 3.308 3.320 3.313 3.317 3.307 3.323 3.311 3.301 3.317 3.298 3.316 3.296 3.303 3.310 3.3001 3.290 3.317 3.309 3.313 3.308
MP2(/Sv/h) 2.490 2.481 2.484 2.482 2.482 2-486 2.473 2.481 2.485 2.482 2.470 2.481 2.468 2.475 2.480 2.466 2.482 2.484 2.4731 2.467 2.467 2.475 2.486 2.488
MP3(/iSv/h) 3.559 3.578 3.565 3.562 3.573 3.558 3.564 3.574 3.555 3.566 3.565 3.538 3.552 3.548 3.565 3.570 3.555 3.546 3.546 3.553 3.562 3.556 3.574 3.539
MP4(GSv/h) 2.794 2.796 2.786 2.796 2.796 2.795 2.790 2.795 2.788 2.804 2.795 2.791 2.795 2.788 2.778 2.794 2.796 2.793 2.789 2.790 2.792 2.781 2.792 2.789
MPS(/aSv/h) 2.804 2.805 2.807 2.801 2.793 2.815 2.789 2.785 2.791 2.797 2.797 2.789 2.798 2.785 2.799 2.796 2.800 I 2.793 2.799 2.791 2.796 2.800 2.801 2.804
MP6(aSv/h) 2.773 2.759 2.769 2.753 2.750 2.769 2.754 2.760 2.764 2.758 2.748 2.758 I 2.749 2.749 2.759 2.748 2.753 2.756 2.749 2.758 2.761 2,765 2.750 2.734
MP7(gSv/h) XX XsJ km km X Ps zp m x Zw ýx ýx x I Z x m x m k 2 zA a m -ME i• imigimig m migima NMi a fi l min mig mmg• Mgi I ME msi mpg I ma mi fis own W'- E jwm I mg mi g mif

Mi (m/s) 4.0 4.7 5.5 6.0 5.6 5.0 5.4 6.4 6.7 7.31 8.6 7.81 7.5 5.1 5.4 6.0. 6k.4 2.9 2.2I 2.91 3.0 3.5 3.0 1.4

4A 11 IS
1-___,_,-_,__ 8:001 8:101 8:201 8:301 8:401 8:501 9:001 9:101 9:201 9:301 9:401 0:501 10:001 10:101 10:20 10:301 10:405 10:501 11:001 11:10[ 11:201 11:30r W0 11:50

MPI(I.Sv/h) 3.312 3.304 3.299 3.305 3.306 3.312 3.302 3.311 3.300 3.288 3.318 3.288 3.300 3.304 3.287 3.302 3.299 3.303 3.312 3.313 3.294 3.298 3.307. 3.300
MP2(.Sv/h) 2.482 2.490 2.483 2.480 2.481 2.469 2.463 2.487 2.474 2.483 2.482 2.477 2.486 2.479 2.479 2.487 2.474 2.480 2.495 2.473 2.483 2.481 2.467 2.474
MP3(/tSv/h) 3.562 3.567 3.547 3.560 3.552 3.558 3.549 3.554 3.548 3.563 3.543 3.559 3.542 3.642 3.535 3.543 3.550 3.536 3.540 3.537 3.539 3,527 3.539 3.526
MP4(/Sv/h) 2.791 2.795 2.805 2.796 2.791 2.792 2.784 2.780 2.795 2.797 2.779 2.777 2.785 ?-779 2.787 2.784 2.785 2.794 2.766 2.799 2.793 2.779 2.789 2.773
MP5(/u.Sv/h) 2.795 2.790 2.794 2.785 2.793 2.798 2.797 2.787 2.787 2.783 2.795 2.776 2.780 2.772 2.799 2.794 2.787 2.796 2.796 2.792 2.807 2.787 2.794 2.791
MP6 ( .Sv/h) 2.749 2.760 2.747 2.770 2.762 2.742 2.747 2.748 2.776 2.743 2.758 2.765 2.747 2.762 2.752 2.759 2.760 2.748 2.748 2.737 2.755 2.745 2.758 2.756
MP7(i.Sv/h) xJ x x Xm I Xx k I ýzx _x ,

•(mIs) 1.3 1.2 1.8 1.6 0.4 0.7 0.9 1.6 2.9 2.7 3.4 3.0 3.0 3.4 5.3 4.9 3.2 1.91 2.2 5.3 6.3 6.2 4.5 1
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MP2:2.3 13g~Sv/h(12E] 15:OO*A.)_
I(00*01:O.O42'--.O62 a Sv/h)

2011/4/12
17:30.,,1

,MP5: 2.643/ gSv/h(12 [ 15:001,j)
S(V*OM•t":0.041---0.056/g.Sv/h)

no4
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a t~SV/h

i - - f. AU~J~
4RJ1113

12100 1 .13100 14:00 15.00 I16:00 170- 1 18-0 19:00.'1J0 1.'.20:00 I 21:00. 22.00 I 23'00-
1.C

D.1

s0.

0.
9.C
1.C
E'C
aC

123-0.027
124-06
1212O06a. __________

W3-0.050
36-0.052
111-0-159 _________

M8-0.053
009-0.110.
164-0.108:
207-0.132 I.R
Q8-0.130 tmaj
70-0.077
145-0.047
136-0.040 E ] -

ll1 -0.080- Ima-

1 00321 0.0321 0.033: 0-033- 0.0321 0.033-1 .0:0331 0.0331 0.0331J 7 0.0331.0.0331 0.33J
0.34 1 0.34 1 0.34 10.341 .0.341 0.34 1- 0.351 .,0.34.1 051 .0.341. 0.34] .4

0...... .017 1Q 0.017.1 0071 0QjJ......0171 0.0171 0.0174. 0.0171 0.0171 0.0171 0.0171. 0.017 1.- MOM21]
h~ ~~r-IW~haUNP~. 44.4 44.31 4 '.31 442 42.9 42.6 42.3 42.1 42.3 42.0 V 42.0 r - 42.0 1

-I - _-.--
3.515 3.466 1 3,433 ME 3429.1 3.46 - 3A17 1 33 22.
0.0721j 0.070 1. g8.0.067.1 0.0 66 1 0.0 861 DO1 -0.0641. 0.0700.066

0.409 0.409 - 0.4101 0.407 1 0.408 - 0.4090 0.409 O"1'1" 0.417 0.414 0.408 I 0.401
amr-AGu I hWism:-6 .0:074 0 .072 0.072 0.072 I 0.074

0.074 0.075 If 0.077 0.074 1 0.0731 0.073 0.073 0.073 i 0.073
1. 0.042 1 .0.0441 0-0451 H.O4W U.641 • U.14b E D.E4 .U4Z 1 0.045 I U O.4Z OU4S 0.042
1 0.03 0.034 .E0507 1. 0.63-9 0.0-41 0.57 1 0.-036 1 0.0-391 : .034 1 0H0395 0.0351j 0.034

0.013 0.014 Ir 0.014-' 0.014 0.014. 0.014 0.0141 0.014 1 - 0.014 0.013 0.014 I 0.014
IZ2-U.U I. 0.081 0.0281 0.0271 0.0261 0.0271 0.0271 0.0251[ 0.0271 0.027-1-.0251 0.025 0.026

:T- A 0.037 - 0.038 1 0.037 1 0.037 1 0.037 1 0.039 0.037 0.036 1 0.040 '0.039 0.039- - 0.0381
-1~~~ I=1,21£L•'IPX|•} A ',j

0.023 0.0231 0.0221 -0.023 0.022 0.0221 0.023 0:022 0.023 0.0221 0.0221 0.023
"1 "

J
7tfrJW]

.................. •-•;•
*M5-jM1-J3~~mI..JL LW..T~I Bj2DIUJ,4. USX%..

.,: :.)

ri5
0.023-0.027
0.024-0.060'
0.012-0.0600.033-0.'050

0.036-0.052
0.01.1-0.159
0.036--0.053
0.039-0.110
0.084-0.108
0.0207-0.132
0.028-0.130 " i
0.070--;0.077
0.045-0.047. m
0.036-,0.040
0.011 -0.080 _ a'"
0.023-0.087'
0.034-0.120
0.009-0.069 ,B*E (•)0,009-,,0.071 " "i -r4 w~~

3K-2 IA*5flf V 1.I~*a h- ~ VI - ~ u a s.

4j~7A~e~~
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glkJl~: 1 F~l*QIidtf(1 -4u~k*C~bG'f,330mitA.)

3 Jq31 E 8:40 M~318 14:00- 4A 1R 8:20 4M. Ia1- 14:00

(Bqc m3r) MM (B/cm'ci) M (Bq/CM3) CBq/omi3) 3

1-131 7.4E+01 .1900~ 8.7E+011 22001TT71iE+01 18001 3.8E+01 9ý50 4.E-02]
Cs-34 .1E40 I 3501 2.5E+01 2012. 2.E+.j 370 1.1 E+01 j 8 6.OE-02J

Cs-137 2.1E-1-01 oi 231 .O541 81 ...~.....22EnI.4J .E0 120 9O-2

4M__ 21__- 8:30 .4M20120 043 840 { '4,M El13:50 mr

(Bq/cm3) (Bq/om 3) Csq/cm3).f (Bq/cm") j ______ I (/c 3)

Fl 31 ] 6.OE?-01 1 15 1 4.4E-0iT 11 9E+01YT1 7-2011 4.E-01~ 171-6.E
Cis-134 1.1E+001 18 1 5.1 E-01 1 84 1. 1 E+01l 190 1 .OE-O .E0
Cs-137 1.1 E+001 ' ý12 5.1 E-01 1 6 1 E+0 1301 .OE+01 I 110 9.WOE-02
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I~~: 1 *I{~tC1-4uM[*QbNSMA3Mt MO

4A 41 9:00 4A4BI 14:20- 4)15 E'85 *41W]14.15

**;vita*4'mJtp 0)**20)
3) 5.1E+ __ __ _ .940cm 3). *C qo )- -___

(Bq/icm) (Bq/cm3  CBqq/m I ()() Bq/cm3fý
ý1-3 W. 1. E-*01 1: 28011 4.1 E-01 1000l 40001-~a .E0 .E0
Cs-134 5.1 E+00' 8571 .9E401' 32 7.7lEf001 130 5.3E.00 816OE-02
Cs-134 L.E0 8571 1 20 7.L8+00I 8.7- .EOj09E2

010030QI6~ 14:05 4)17H 830 4M_ 47 E 14:001

(Bq/c)*. (Bq/cm3  (Bq/om)(qom)Cqc 3)

1-131 3. +00lb 801 * 3.7E+001 9311 - * 2i2E400 55 ( 1.7E+00. 43 4.OE-02
Cs-134 if 2. 1EROO 35 2.4E+001) 401 1.7E+00' 28 1.8E+00J * 30 6.OE-02
Cs-137 .0 -E0 8 . * 1.7E+00 19 1- 1.8E+00j 20 9.OE-021
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~59pro: 1. FI&Ob(o4u*~h1I30~

~]~N~1:1 OOO~. :20 -I 13:30-

*~AP I II ItR

(Bcq/cm) 0 I Bq/cm3) (Bq/cflt3  ( Bq/qm3) m M)i

1.9E+01 1 4801 *.E+6 4811 6. 1E+001 150[ 7.OEE+0I 1.0 1I40E2
___________ 1 1.5+1 ______1.9E 001 3211 4. 3E+001 72 A 4.9E400t !2 11% U.E-02J

Cs-137 1.2E+01 1 301 1.9E+00I 2111H A~f BI 5.OE400iq A8 PaqI: 9.O01

04109 8:25 47ITOHW13:15* OR_____ RIP._ _____ ___

(Bq/cm3) IPPA CBq/cm 3) (Bq/cml)

1312. 22E+001. 4.E--0 1101_____ _____ ______ _____ ______ ___4.E0 2
C-1 34- 1. 9E+001 32 3.6E+00 ___ 0_ ______ _ _ _ _____ ____ .OE-02gs-137 . . 3 I.7+ 41 _____________OE=0J2
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-JIEJA: 1iF 5-6tk*D ~ItOJ (5-6ujk*f(lbNGtf3§0mitj)

mot MI: 1.00 mI00 ~ L e I

____-__ __J________-3JO1~ :0: &M M31 E 13:40 4MIS 8:40 -04A1~ 14:15

I 1'M~P~ (*43U)
(B/a3)j(Bq/cm 3)Cqc )  3(q/rm3) (qc 3)

;-3 f 45E-e0l1 11001 8.3E+01[1 21001 1.2E+021j 300 7.5Ei-01 19I00f 4.OE-02
Cs-i 34 J[ 1.2E+01 20-01 2.6E+011 .4301[_ 3.7E+01 I 20 2.4E+01 4 00I 6.0E0-12Cs-137 1.2E+01 I -,130 2.6E+01[ 2901 3.E0 1j 2.5E+01 1 280 UI .E-012

042E 8-5 4)42ff13:40 0138W 9:00 01 43H 14:05

(Bq/oma= (Bq/ cm3) j if CBqYcm3) (Bq/om3) W1 (Bq/cm)

1-131 5.3E+01 1 13001 3.3E+01 I 82Q1 1 .2E+01 j 300 - 9.6E+00 240] 4.OE;-02
Cs-i 34 II 2.1 E+01 1 350 1 .3E+01 1 220 5.DE+00i 83,1'13.7&+00 62J 6.OE-021
Cs-137 2.1 E+011 .2230 1.3E40l -- 150: 5.oE+0oI 5811 2QQ '41 I 9ý.OE-02
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044H -9:25' 4)44E 14-40 AM1 0:.15 4M5EI 14:30
I Fl I42Tn F 96-9 4tf(-& Iga~ F 5-satat:MW5-&Ato*13isdjmt3srb* IF 3-f-Mua~a6mga

*4c21EA *AE **a J*4.29a O)**'G)

(Bq/cm (Bq/orn3). J CBq/cmrn) 016 CB~q/cm 3M) 3 Cq/om3)

.1-131 5.3E+001 130 5.3E+0 13 2.4E41 200 13 1.E+1 40! .OE-02]Os-i 34 [ 2.3E400j 38 2.SE+00j 421 1.3E+01 j 2 l .7.5E+00!!IL8.E-2
Cs-'137 I 23E-fO1 26 ~ 2-6E0j 2- .E11 14JI 7.7E+Oej 81 9O-?

W8:55 4R6M 14:25 M 7 R8:50 4i97E14.2 _

4#6P ~ I -2

(B~c3/c) Mift ~qc 3  (Bq/cm 3) in. (Bq/dmm 3)if (Bq/cm!)
1112.4E+1 60011 4.1 E+01 1 1000 1.1 +21 28001 3.2E+01 1' 8001 4.OE-02]

Cs-i 34 1.4EE+O(1 1f 230 11 2.3E+011 38 6.7E+01 I _11300 260E+01 0 33 6.OE-02J
09-137" '1.4F+011 16011 2.4E+l 270+0 IQ.6 Min 11 2.O+0 1 22011 9.OE-02J
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04M91 j d-42 4J491a :40 44f 1:0

(Bq/cm3) (Sq/cm3) CBq/* m 3). AM (Bq/ .cm3) (qc 3

5 "-3 5OEO01 1304.6E+01J 1200 i 1.3E+01 330-.[ 7.OE+0O 180 4.E0 2]
___________ __________ 1 38011__ 29E4011Q 320li 9.8E+001 110. 5L A 4+O l 680 LI 9.OE-02

01113.8-45 -4)410EF T3-30__ _ _ _ _ _ _ _ _ _ _

C/m) I qc)(Sq/cm
3)CM

F* 1-31 ] 6.8 *E+00O 170 . U.E+Of1 2ý80 4.O-02_________34 _ 5.3E+00 881 837E+00 1 50 1______ _____ _____ ____. 6.E
s--1 37 * 5.-3E+001 -591 8 .8E+00 .* 9 1______ I _____ ______IOE-02.
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3)431 E 0:00 4A 1a9:50 'El2 '9:55- Q.3~ 9:35

2F. 2L*F~j(, *1k*Q(1Fh'64Jk10km) 29 IG~l 2? g ( *1F0 m 29 F t( F I1 )

(Bq/cm3) j "Ty®N (BqfoM3) W~(Bq/6rm3) .®~ (Bq/cn 3 ).~ 1 (Bq/cm3),

1-131 1.5 401 38j 1.IE+O0j28 5.4E-01 14.0[ 2E-11 .6.91 f4.E-02
L Cs-i 34 3.6E0~1 6.0 3.0E-O1 5.0 .7E-01 I1 2.9 9.9E-021 1.7 IL .OE-02
I Cs-i 37 1 3.6E-0 4.0 fl. 2.9E-01 .1 1.0 2.01 9-2E-021. .0 J* 9.OE--02J.

4A41a 9:50 4, 5- 94 4A 6R 9:05 4).7 ~ 9:55g
29 tkPM344ýJWr~t)C1 F*'iG1 0km) IF 2flk*g#(3.4Ck~flfg(4M lFt%G 4§1dkmi) 2F :Mt199i*k3A#X1)(Fb-1 Oh1m) 2F9lk9*M4%*3flbrOkm *CJI

(A3;fky 432l 0 1 )**P0)

(Bq/cdn) c/) (Bq/cr) .6. (Bq/cm3) (Bfq/om)j e (bq/om3

R511 5.5E-01 13. jj 3.1.E+00 2.8E 1 .8E+001 45.01 4.E0 2

0.-I 34 2.2E-0113. 1 .4E+00 2331.1 E+0.0 18 9.8E-01 16. 6.OE-021

Q. Q O.O-O&(* Q.Qx 1 0-0:M LR-C~ta6*
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ZF 2R 4tF " aFgI t (1P IOk,,] .F ' .1I I I••m

(qm3) Cr-ý) ~ CB//r _____I ____. __(Bq/m(/) (Bq/cm3) fjo. (Bq/cmM)A (TAV (Bq/ci-n
1-131 1.4E+-,00" 35 1.0E+00 251[ 1.2E-,001 30 4.OE-02

Cs-134 9.0E-01 1 15 7.1E-01 12 9.4E-01 16 11 __-02
O-s-137 8.8E-01 1 .9.817.1E-01 7.91 - .6E-0..I. 1 1111__E0

(¥•)~Qw 11 ®RI+;k,

I 1i3 4.0&-02
C .57134 O •E-02

Cs-137 .1.9.0E-02
X 0. OE--O0L-l%, 0.Ox 1. 0o-- M:C "0*
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3 A 1 El9:1 4JII R9:004A W .:004A 3R 8:50

&ii(Bq/cm) ______ (Bq/rm3). t (6q/cM3). (Bq/Cm~) 3__3

1J4 T ý-J 5E -0Q6 8:35 4A 7 Q 9:10-
~~ ~OOOftdS ________ r0.cnAl 2FOlf*~~fit7 (MR~*~ 3I~.u

CBq/om)(qr * (c1cW 3) (Bq/om3i) 9=(B/c 3

1-1317TW T 3.7E+00I 92.5 2. 6E+001 - `65 2.'OE+i0O1 50.0[ 4.COE-02ý
Gs-1 34 2. OE-021 0__3____ 3_ 1 AE+001 23.33 VLIEtDO 1 8 - 1.05+001 17.0 1j 6.OE-021

Cs17-.E010.28 1 4E+O0 15.5 gigI1E~nlD 2JJ. 99E--01-1 11- n .0 Q.OE-021
X- OpE-?5o!: It,. 0x 1 0-.0 t R*2-e3
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01814~ 8:10: 4A 9'E8.0 4A 101 7:55'
z~a~a~12q~gI7. OOmi~4) (t*~6U WbdM ZVOda M zf jW4jaGt*OfSW(f7. GO.mi) ____

C(/B 3) - B/c 3 )m)I

1131 ~ I T T T? +OoI 0 9.- BE-01 25~. 84E-O1. 21 _ _________ f4OE0
Cs-134 1 6. 6E-Oi 111 6L-.3E-Off 11 5.EOj9. _____ 6OE-02

Cs-1 37 6L 7.E-01!L .I iJ -njI ........ i i 56.E-O1 6.7 6i _____I_____ -9E-02

1-131 i: _ ___ ___ __ ___ _ _ _ _ _ ___ 1 > _ _ _ .'OE-02

Cs-i 34 __ _ _ _I_ _ _ _ 
U*I* . *J_ _ _ .E-021

.Cs'137 I I1_ _1 _ __1 *II_ _ .OE-02

X 0..OE-O i,-O(±O .O1 0-0-kM. 1 -v -__6_ ZD._ __ _
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•*I•: 1 F•[b]•15km1•.i
5ImZ: 1, oo"..

4A2i 14:03 4R3 R 12:39 4M4 E 12:29 4A5sEl 13:33
OWNi 5k-m-f 1 15kiim. 7-1- _ T5-f _____ ____

(Bq /dm3)" ()/ )B / m3)" g p"" "'- 3 ' ••g''

(qc )q/cmto (Bq/cm,,3) (Bc(mBq/cm') 63

(I ()/AD) •_-______T)/(3"(S(Bq//m )3)]
1-131 1.1E-01 2.7 1.5E-0i1 .3.7 1.9E-01 . 4.8 1.9E-01 4.8 4.OE-02

Os-i 34 2.3E-021 0.39 - 3.4E-02 0.57 5.2E-02 0.87 7.6E-02 1.3 6.OE-02
Cs-i 37 2.6E-021 0.21 3.9E-02- 0.43 6AE-021 0.71 7.7E-02 0.86 9.OE-02

M45 ! 15:45 .4•6EI 11:38: 4I6H. 12:29 4M7E] 9:36
1 F15km• - 1 __5 . .F__,t F 15km,('" " "- -' i -

(Sq/cm) " ((/) (Bq/cmn) I) ,/cm ((D)/(3)) (Bqlcm) .((Pit3)) (Bq/cm3)

1-131 " ".10-12 2. 3&'01 5. 8] 2. 1 5.3[ 9. - 2.5, 4.OE-02
Cs-i 34 4.9E-02 0.8 1.2E-O1 2. 00 8. 9E-02 1.5 4. 2E-021 0.7 6.0E.-02
Cs-137 4.5E-021 050 .- 1 i8.....J 1 1.- 1 .OE-01 1.1• 4.2E-02J 0.47 9.0E-02

0k 0. 0E- - Ii, O. Ox 10O,:onL:, ea i.
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2F~1 5kmlti&
~ :~5O0mI ~ZAiU~L. GeRm

.j7

4A.2 I 13:35 04.32 12:20. 44 .12:10 '45 13:15

2FfAA-'ft_15kmf't. 2FI1O ti15kmt-NA 2 F A J 15kn". 2OF..15km l- Ip,

(BqB//omm) ((DAV (Bq/cm)) .(Bq/cm 3) •*. (Bq/mi3)

•-131 1.1 E-01 1 2.8 7.7E-02 1.9 8.5E-02 2.1 2E-02 .81 4.OE-02
. Cs-134 1. 9E-021 0.32j - I 2.7E•02 0.45 2. 3E-02 0.38 6.0E-02Cs-137 "_2._5E-02_, 0.28 1.8E-02 0.20 1.9E-02 0.21 ' L, • 9.0E-02

4A 5Q. 16.14 4A 46El 12:12 " 46]1:2 " ,JE.9-8 •j
: i-m - 4J6 :12:52 4M7E 9.08

M)II 3~ lp(Bq/c _________ I (_____ (Bq/cm/) 1(Bq/cm)
(MADm 3  

_____ _____________ m(') ___

1-131 9. 6E-02 1 9. 2E-02 2 . 3 2.5E-02 1.0 4.0E-02]
Cs-134 2.5E-02j I.42 I7E-02 0. 62 1.1 E-02 0.2 6.0E-02]
C--7 2.2E-021 0.24 3. E-02 . 4n Al i-.E--2 0.1 1 9.OE-02J

11 0.EO( . 5.Qx 1 0 EH. UR

-25-



MOM:200Mkt~mlL 5krMI

4 M 1 0 :24'~ r Q M P H M

1-131 1 4.6E-021 E- 1.011 - 4 4.OE-021
__ __ __ __ __ 1.9E-021 __ _ _ _ _ _ _ _ _ __ _ _ ____ __ _ _ _ _ ______ _ _ _ _ _ _ .E-02

Cs-137 1.9E-021 -9-g 2  ______.____ .______ ~_____ _____ _____I .OE-02

____3 - - - - - 021

-X- O.OE-0:tý.. Q.x 10 .RI;-F-Cb
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RaWp6=,mfkf# ;'fRA~t~mt A- 1RP' 5kmf-i.W ___ 5kmilia
**Man~J goai *-s~ d)*L*I)

(Bq/om) (Bq/cOn) .(Bq/dm3)' (j/-~ (Bq/cm)
____ ____ __- __ _ _ _ _ __ _ _ _ _ I M M jO AD .11 .) __ _ _ _ _ __ _ __ _ I__ __ _ '(mj)( ) 1 __ 3_

F-131 7I .6EO 1 .51 4.6F0 I'llE-02j -. 1 5.E02 1.35 4O-2
CS-i 34 I. 8E.12 0.31 5.G-E~L~6OE-02J
Cs-137 3.EO . I~ZL ~I.~ZI~II~ I9.OE-021

7~OO -O ~ .XF 15m-i *R-WM1
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~~R~ffi*1nnnib
0479 9:52' 3-- --- ------ i

(Bq/cmn) __ _ _ _ ____ _ _ _ _ _ __ _ _ _

-315.6E-021 1.40 _______IiI______ ____ 4.E02
Cs-i 34 2.E0 0.11 1_____ 6.OE-02
Cs-i 34 2.E2I _______ .E021

1-131* UI _ _ _ _ _ _ _ _ __ _L 4E-02

Csý-134 _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __j 6.'OE-02
Cs-137 . jl _____i _____ _____I_____I 9.OE-02n
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4Jq5 IE13;48 4)6E 11:10 4)1619 11:54 4 7F3 10:02
-. lt tII5kmiftA j.iRIP-AM15kmf{-ir ._FFlP*JI Ml.J5km1jBA ttiIJ15kmf1ir

CBq/cmj3) (Bcj/cm3) C9 Bq/cm3) C(/3)1 bq/C;M3) (Bq/crm3)

1-131 - [2.OE-01 15.0 4.2E-01 III1] 3.8E-01 1 1 .5 E-01 .. 4.0] 4.OE-02
Cs-134 O.SE-021 1.1 1.9E-01 3. d.21 1E-01 13.0 I9. 3E-02 1 .6 6.OE-021
Os-1 37- - 7.1 E-021 0.79 -2~O-.0 1' 2.21 1 .E-ý01 I 2.1I I 8.1 OOE-021 09I .E0

Cs-134 1_ _ I _ _ _ _ _ _ _ _ _ I _ _ I _ _ I_ _ .OE-02

Cs-137 9.0________I_________ __:42____ _______1 ________11I _______

X O.OE-Qkl~t Q.OX-1 0 - -______________
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4)15EI'12:44 46.131 4JI61 13:37 01713.8:14 -

- ~ ~ ~ ~ ~ ~ ~ ~ ~ 0"O ~1k~~~ t~5m~i 1k1I15kmj~i&

*1MI 4*31J 2 ME o

___________ _________ _________ ______ _______I______ (Bq/cm")' CQ Cqc~
1-131 -9.8E-021 Eý 2.51 3.1E-021 0.881 3. OF0 0.8.1 4.OE-02

Cs-i 34. 5.7E-021 101 1..2E-021 0.20 '85-3' . 0.1 704E-02
s-1 37 5.9E-0D2 0.61 1 .4-2 A1 61 I9 -021

4A 7El 9:15 Ji

OMURA-I 0),14

___________ (Bq/cm). (i/) - _________I_____ __ ____ _
.1-13t1 4.SE-02I 1.201 _ _ _ _.__ _ _ _ _ _ _ _ _ _ _

Cs-i 34 2.8E-02 0.47____ 1____ ______ _____ _____ ___ 6.OE-02
Cs-i 37 2A4E-021 0.271______ ____ _________________ ____ 9.OE-02

0-. OOE=-o E 1,. 0.Qx 1 0- - an_ __ c____ ____ _ __
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)4~51314:03. 4,H6 E 10.1 4A6EI 1130 4A~ O~~
- .- .m.

(Bq/cn) (Bq/CM 3) CBq/6m 3) (Bq/CM) r* (qc 3)

1-131. 5.7E-021 1A 6.6E-02l .7 2A4E-02T 0.3 37-011 9.3 -.4.OE-o2
Cs-1.34 4.5E-021. 2.1 E-01 ~ *9.E0Csi 4.0. 45E02 0.5A 2: OE 0 1  3.3 6.OE-:-02

Cs43iA - no10 4.6E- 021 _2.1 E___ -11_ 2_ _ HE_ _

1-131 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .E-021

_ _ _ _ _ _ _ _ _ _ _ I__ _ 1 .1 3 _ _ _ 14 6 .O E -0 2js-13 .1*.i~.*1 I ___ _ _ _ I II9.OE-0211
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IF -VhFwJAIMN* iF ±~~* IF 24Q~lJ-:/%* i *-'-~IF* 4-4VlA-'J''J-:4W

-T2*011 7*1WO *93-R10'7453t qLA~i2344MOS 7043O3
i0~~Bq/cm3

(~'i~2~A~

*~ ~

~Ui4~U.
(#~*IW) (Wp/m,) (Bq/MMA (O/®)

(Bq/cm3)

1-131 1. 3E+02 3, 300 2. OE+02 .5, 000 2. 2E+02 5; 500 4E-02

Cs-134(iCs34) 1. 1E+02 1,800 1. 6E+02 2, 700 1. 6E+02 2, 700 6E-02

Cs-137 I. 1E+02 1,20 .0 1. 6E+02 1, 800 1. 7E+0"2 1, 900 9E-02
00 301-)

0.O0E+O L .It, Q.- Qx 1 O'oLP- o7.
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___ _______Ora%- mj9_ __

3/31 4/1- 4/2 4/3
2.-M-2:20 2:0.0-2620 .2:00'-2:20" .2:03'-2:23

Mifi]. ws J.8J/ (203E VN.0.ms(:0AE NW O.4m/s (2:00oMft).. 1NW 0.6m/s (2:.103;M.)

-33 12:2[ 4/1169'2 10:28'- 4/3 16:36'-

- 1,OOas

2. gas

3/31 W 4/1. . 4/2.3• 4/3"

________/6m3 __________ m j(B/m3 A(JZ (Bq/cm3) (Bq/cm3) A1~G ~(Bq/om3) -K-

d s-1 34 4.2E-05 0.02 '3.6E-05' 0.02 3.9E-05 0.02 2.8E-05 0.01 2.OE-03
C _ 137 4.5E-05.64 2:0-3.4E05 .0.02 4.3.7E05 04 20.3. E 0.23 .OE-03

Cs-•is 37 31,j, -c-••-•

1-1-31 __04___ 0.19___ 1.____ 1 E___04_ 0.1_2._E_4___4_A_1_03

,a'v Cs- S34 3.38-05 ' 0.02 2.0E&05 0.01 1..9E-)05N 0.01 10.6E-05 0.01 2.OE-03

s-137 3.6E-" 5 0.01 2.OE.05. 10.101 2.1E-05 0.01 0.6E-05 0.01. 3.OE-03
X. AfOE-O±.. 7• Si7OV!T

3X1•]: ".O -41]•; Oat b" 4x•J••: 1/••.; oO.H lmv
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1. ~

" 4/4 4/5 . 4/ 4/7.
2:22-2:42 2-22:22 2:00-2:20 .2.00-2:20

2.022:2

_ _. J•i*JU WNW O.7m/s (2:303R&)j W 0.6m/s (2:10 li,) W 0.6m/s (2:00•,ft) WSW 0.6m/s (2:003W,)

If 4/4 13:11-. • 4/5 13:13- 4/6-11:22-- 4/7 12:28'-

SI 2,000s. 1,000s 1,-000s. SM11,00os .&Ft2,OO0a

2.•
4/491]f13• 4/59*3ý 4/69]•Y!:ýý 4/79]9,1 3t

:•P" l •.."A 19' (Bq/cm3) .11"'](Bq/orn3)

(Bq/cm3) ( ((V®) Cq) (( (Bq/" m".(Bq/cm3) (E (Bq/cm3)-X

1-131 2.OE-04 0.20 4.2E-04J0.42 , 2.OE-04 j 0.20 7.8E-04 -J0.78 j1.OE-03

. Cs-134 2.5E-05 '0.01 2.1 E705 '0.01 ND - 7.5E-06 0.00' 2.OE-03

0s-1 37 2.8E-05 0.01 2.1 E-05 0.01. ND - ND _ 3:0E-03

F1-31 ".OE-04 0.10 2-2E-04 0.22 6.7E-05 0.07- 1.7E-04 0.17 I1.OE-03
O?-- Cs-134 1.5E-05 0.01 3.1 E-05 0.02 9.3E-06 0.00 . 1 .5E-04 0.0.8 _2.OE-03

Cs-i 37 1.6E-05 0.01 3.1 E-05 0.01 - 7.7E-06 0.00 1.5E-04 0*05 3.OE-03.

- O.OE--O:I±,O.O x0 X -O1 Frl•i-.ao-
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2.

4"4/91 '", .4/1099W

(Bq/cm3) MIT((D/ (Bq/cm3) MJ______)
______ _____I(Bq/cm3) (0/0 q/m3i

1-131 2.1E-0O4 0.21 1.5E-04 0.15 1.3E-04. 0._13. • 1.OE-03

it Cs-1 34 1.3E-05 0.01 1.3E-05 0.01 ND - 2.OE-03

Cs-1 37 1.4E-05" 0.00 ND - ND - 3.OE-03"

1-131" 8.7E-05 0.09 8.0E-05 0.08 ]f4.9E-05 0.05 .1.OE-03

' Cs-1 34 9.6E-06 0.00. 7.1 E-06 0.00- .ND - 2.OE-03

Cs-137 9.0E-06 0.00 9.1 E-06. 0.00. 6.0E-06• ._6.00 3.OE-03

-X- OQOE-O6O , 0.0 x .1 -• -l
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f--'-l L'• (nl,, _ in Qn rnment Information

Thursday, March 7, 2011
For the morning Chairman brief read-out

Eric Stahl called-in and reported that the status of business for the NRC Japan Team is the
same as yesterday - They are participating in the same scheduled set of meetings.

The 11:00 meeting with NISA and TEPCO is still happening as scheduled. This meeting is
usually attended by staff-level NRC Japan Team members, but Chuck'Casto and Pete Lyons
will also attend today's meeting (04/07). Lyons is there in his capacity as Assistant Secretary of
Energy, on a fact-finding mission for DOE. Lyons wanted to make it clear that he is not there to
raise the level of the meeting, but rather in a purely fact-finding capacity. NRC Team Japan
informed NISA and TEPCO that Casto and Lyons would be attending the meeting and both
agencies were fine with this. The agenda for the meeting remains the same and all parties
remain happy with the level of discussion.

Danielle and Eric reported that they are acting as intermediaries between NRC OPA and
Embassy Tokyo's Public Affairs Office. Most recently, Danielle and Eric reported on the NRC's
or was it USG's (??) response to the New York Times article from 04/06. So the Embassy is
up-to-date with NRC OPA.

Danielle and Eric continue to do what they can to assist the NRC Japan Team.

Danielle received the NISA and JNES slides, which were provided to the Member States at the
Convention on Nuclear Safety. There-are some interesting high level summaries, graphs, time
lines, and some future long term plans are indicated. The presentations are attached.

Offid; e Iayn



On the Implementation of Emergency Safety
Measures at Other Power Plants drawn from the 2011

Accident at Fukushima Dai-ichi and Dai-ni Nuclear
Power Stations

(Minister's Instructions, Released on March 3 0th)

Nuclear and Industrial Safety Agency
April 4 th, 2011



Summary

• While continuing to do our utmost to take every possible measure to deal
with the accident, NISA will launch an effort to understand every aspect of
the accident, including the onset mechanism of the tsunami that struck
the area, and to analyze and assess the situation so as to take drastic and
fundamental corrective measures.

* NPPs other than Fukushima Dai-ichi and Fukushima Dai-ni will implement
emergency safety measures to enable the recovery of cooling functions
while preventing, to the extent possible, the release of radioactive
materials. This activity will be based on the currently available scientific
knowledge.

• Electric utility companies are to appropriately undertake these emergency
safety measures which would then be verified through NISA inspections,
thereby preventing the possible damage to reactor core due to tsunami-
induced loss of all AC power supply and preventing the subsequent
nuclear disaster.
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Measures drawn from Fukushima Dai-ichi Nuclear Power Accident
Phase Emergency Safety Measures Drastic measures

Short term Medium-to-Long term
Expected Approx. 1 month Decide as per debate at Accident

completion (around mid-April) Investigation Commission, etc.

Depending on tsunami, prevent core damage and occurrence of spent- Prevent occurrence of disasters
Target fuel damage even when 1) all alternate-current power sources, 2) taking into account "anticipated

(Required seawater cooling function, and 3) spent-fuel pool cooling function are tsunami height" to be set by
standard) lost. referencing tsunami that caused

recent disaster.

Securing equipment: Securing equipment
-Deploy power-supply vehicles (to cool reactors and spent-fuel pools). -Build seawalls.
• Deploy fire engines (to supply coolant water). • Deploy watertight doors.
• Deploy fire hoses (to secure water-feeding path from fresh-water tank, • Devise other necessary

sea-water pit, etc.). equipment-related measures.
Examples of Developing manual: *To be followed by implementation of

specific -Develop implementation procedures for emergency measures utilizing equipment-related improvements as
measures above-mentioned equipment. ecessar e cure spre a sTraining: necessary (e.g.: secure spare air-Traiing:cooled diesel generators, sea water

-Implementation of training on emergency measures based on cool sea
implementation procedures manual. pump motors).Develop manual

Conduct training

-Approval of amendment of ministerial ordinance to ensure
effectiveness of emergency safety measures as well as operational

Confirmation safety program that incorporates those measures.
by NISA, etc. • Rigorous vetting of implementation status of emergency safety

measures by means of inspection, etc.

. Efforts under way to procure equipment. (Locations to set them up
also being secured).

Operators' • Manual compiled anew drawing on recent accident. Training being
response implemented.

-Strive to improve emergency safety measures continuously, even after
their confirmation, to ensure their reliability.
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Series of Events and Countermeasures in case of TSUNAMI, for BWR
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Series of Events and Countermeasures in case of TSUNAMI, for PWR

(2) & (5) Water supply/ cooling of steam generator,
supply water to condensate tank

Main Steam

I Water Sup

Turbine Driven Auxiliary Condensate tank
F•nd Wtlr Pmn
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Accumulator tank, shut-off of the valve
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1. Outline of earthquake and nuclear reactors
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1-1. 2011 off Tohoku Pacific Earthquake

Fukushima Dai-ichi NPP

Fukushima Dai-ni NPP

*Occurred 14:46 March 11, 2011
*Magnitude:9.0 Mw
*Epicenter location: 380 6"N and

1420 51"E, and 24km in depth
elt is said that the height of tsunami

attacked Fukushima NPP was more
than 14m
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1-2. Tsunami after the earthquake

*East coast of northern area in the main island of Japan is seriously damaged

*As of April 4, 12,175 people are dead and 15,489 people are missing
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1-3. Nuclear reactors near epicenter of the earthquake

Location of the Nuclear Installations

Onagawa

Unitl:

Unit2:
Unit3:

I-

Fukushima I

Uniti:
Unit2:
Unit3:
Unit4:
UnitS:

524
825
825

460
784
784

784
784

MW,
MW,

MW,

MW,
MW,
MW,
MW,
MW,

1984-
1995-
2002-

1971-
1974-
1976-
1978-
1978-

]

Unit6: 1,100 MW, 1979-

Uniti: 1,100 MV
Unit2: 1,100 MV

Fukushima H Unit3: 1,100 MV

Unit4: 1,100 MV

- Tokai 1 (1,100 MW, 1978-)

hi,

hi,
hi,

1982-
1984-
1985-
1987-
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1-4. Automatic shut-down of nuclear reactors

011 reactors were automatically shut-down
- Onagawa Unit 1,2,3
- Fukushima Dai-ichi (I) Unit 1,2,3
- Fukushima-Dai-ni (11) Unit 1,2,3,4
-Tokai Dai-ni (11)

@3 reactors were under periodic inspection
- Fukushima Dai-ichi (I) Unit 4,5,6

-After the automatic shut-down, the Unit 1-3 at Onagawa Nuclear
Power Station, the Unit 3 at Fukushima I Nuclear Power Station,
and the Unit at Tokai II Nuclear Power Station have been cold
shut down safely.

-As for the unit 1,2,4 at Fukushima II Nuclear Power Station, the
operator of the station reported NISA nuclear emergency
situation because the temperature of the suppression pools
became more than 100 0C, but afterward the three units have
been cold shut down.
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2. Outline of Fukushima Dai-ichi NPS
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2-1. Summary of Fukushima Dai-ichi NPS

Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6

BWR-3 BWR-4 BWR-4 BWR-4 BWR-4 BWR-5

PCV Model Mark-1 Mark-1 Mark-1 Mark-1 Mark-1 Mark-2

Electric Output (MWe) 460 784 784 784 784 1100

Max. pressure of RPV 8.24MPa 8.24MPa 8.24MPa 8.24MPa 8.62MPa 8.62MPa

Max. Temp of the RPV 3000C 3000C 3000C 3000C 3020C 3020C
Max. Pressure of the CV 0.43MPa 0.38MPa 0.38MPa 0.38MPa 0.38MPa 0.28MPa

Max. Temp of the CV 1400C 1400C 1400C 1400C 1380C 171°C(D/W)1050C(S/C)
Commercial Operation 1971,3 1974,7 1976,3 1978,10 1978,4 1979,10

Emergency DG 2 2 2 2 2 3*

Electric Grid 275kV x 4 500kV x 2

Plant Status on Mar. 11 In In In Refueling Refueling Refueling
Operation Operation Operation Outage Outage Outage

* One Emergency DG is Air-Cooled

8



2-2. Overview of Mark-1 Type BWR (Unit 1,2,3 and 4)

Reactor
Building

Containment Vessel

Dry Well

. Spent Fuel Pool

Reactor Pressure
Vessel

Suppression Chamber

dt: http /ne~icacheily net/static/images/BWR-illustration.jpg
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3. Report concerning incidents at Unit 1 through 6
in the Fukushima Dai-ichi NPS
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3-1 Satellite view of Fukushima Da-icihi NPP

Many structures
facing the bay
are destroyed

Source: Google Earth 11



3-2. Major root cause of the damage

Note:
-All operating units when earthquake
occurred were automatically shut
down.

-Emergency DIGs have worked
properly until the Tsunami attack.

() Loss of offsite power
due to the earthquake

Tsunami (estimated more than 10m) Reactor
Building

a

DIG

"(2) DIG Inoperable due to Tsunami flood

()+(2) =* Station Black Out

All Motor Operated pumps (including
DumD)s became inooerable 12



3-3. Accident Progression at Unit 1 Reactor
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3-4. Chronology of Unit 1 after the earthquake

* Unit I
1 1 th *Under operation, Automatic shutdown by the earthquake

*Loss of A/C power
*Loss of water injection function

1 2 th *Unusual increase of PCV pressure
OStarted to vent
*Sound of explosion
*Started of injection of seawater and borated water to the core

2 2 nd ORise of reactor temperature (3830C) -> Drop (26th 05:00 144.30C)

2 3 rd *Water supply line in addition to the Fire Extinguish line. Switched to water
supply line only.(Flow rate: 7m 3/h)

2 4 th *Lighting in the Central Control Room was recovered.

2 5 th *Started fresh water injection

2 9 th *Switched to the water injection to the core using a temporary
motor operated pump.

3 1 st OWhite smoke was confirmed to generate continuously

*Freshwater is being injected into the RPV
14



3-5. Trend data of Unit 1 until March 15
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3-6. Trend data of Unit 1 until March 30
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3-7. Major event progression at Unit 1 (1/4)

Effort to sustain reactor water level Inoperable since
the battery was
soaked in water

Main Steam Line
r n Turbine Electrical

Generator

Core Cooling
by Isolation
Condenser

Condenser

toragU lTian kb1
Storage Tank 17



3-7. Major event progressionrat Unit 1 (2/4)

Decrease in reactor water level due to loss of cooling capability
of emergency condenser, followed by uncovering the core

Function has not
been correct

Main Steam Line

Generator

Decrease in reactor

water level

Uncovering the Core

-Hydrogen Generation
due to the Zirconium-
Water reaction

-Possible Fuel Rod
damage

Condenser

iCondensate
Storage Tank
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3-7. Major event progression at Unit 1 (3/4)

Hydrogen

7{ A P urn Ilati n

'IA0

explosion in the operation floor

(D

10-

19Reactor building Reactor building



3-7. Major event progression at Unit 1 (4/4)

- Sea water injection using fire water pump
- SIC Venting to depressurize the PCV

Stack Sea water injection to the
RPV from the existing

- makeup water system using
fire-extinguishing pump

'ire pump Fire pump

H Fire extinguishing
basin

i Sea
Condensate
Storage Tank
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3-8. Accident Progression at Unit 2 through 4 reactors
I" ! r •
!
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3-9. Chronology of Unit 2 after the earthquake (1/2)

* Unit 2
1 1 th *Under operation, Automatic shutdown by the earthquake

* Loss of A/C power
* Loss of water injection function

1 4 th 0 Loss of water cooling function

* Unusual increase in PCV pressure

1 5 th S Sound of explosion
* Possible damage of the suppression chamber

20th 0 Injection of about 40 tons of seawater into SFP through fire extinguishing
system.

* Injection of seawater to the Spent Fuel Pool (SFP)

2 1 st * White smoke generated

2 2 nd * Injection of seawater to the Spent Fuel Pool (SFP)

2 5 th 0 Injection of seawater to SFP

22



3-9. Chronology of Unit 2 after the earthquake (2/2)

* Unit 2(Continued)

2 6 th OLighting in the Central Control Room was recovered

2 7 th *Switched to the water injection to the core using a temporary motor-driven
pump.

2 9 th *The Seawater injection to the Spent Fuel Pool using the Fire Pump
Truck was switched to the fresh water injection using the temporary
motor-driven pump

Oln order to prepare for transferring the stagnant water on the basement
floor of turbine building to the Condenser, the water in the Condensate
Storage Tank is being transferred to the Surge Tank of Suppression
Pool Water.

30th *The injection pump was switched to the Fire Pump Truck. However, because

cracks were confirmed in the hose (12:47 and 13:10 March 30th), the
injection was suspended. The injection of fresh water resumed at 19:05
March 30th.

3 1 st *White smoke was confirmed to generate continuously.
*Fresh water is being injected to the spent fuel pool and the RPV
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3-10. Trend data of Unit 2 until March 17
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3-11. Trend data of Unit 2 until March 30
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3-12. Chronology of Unit 3 after the earthquake (1/2)

0 Unit 3
1 1 th *Under operation, Automatic shutdown by the earthquake

* Loss of A/C power

1 3 th * Loss of water injection function
* Started to vent

1 4 th OUnusual increase in PCV pressure
*Sound of explosion

1 6 th *White smoke generated

1 7 th *Water discharge by the helicopters of Self-Defense Force(4 times)
*Water spray from the ground by High pressure water-cannon trucks

(Police: once, Self-Defense Force: 5 times)

1 8 th *Water spray from the ground by same trucks (Self-Defense Force: 6 times)
Water spray from the ground by US water-cannon trucks

(US armed force:1 time)
1 9 th *Water spray from the ground by High pressure water-cannon trucks by

Hyper Rescue Unit of Tokyo Fire Department.

26



3-12. Chronology of Unit 3 after the earthquake (2/2)

Unit 3(Continued)
20th *Sprayed by Hyper Rescue Unit of Tokyo Fire Department

2 2 nd *Lighting in the Central Control Room was recovered.

2 3 rd *Injection of seawater to the SFP

2 4th OInjection of seawater to the SFP

2 5 th *Water spray (Emergency fire support team
*Started fresh water injection

2 7 th *Water spray by Concrete Pump Truck

2 8 th *Switched to the water injection to the core using a temporary
motor-driven pump

*In order to prepare for transfer the stagnant water on the basement floor
of turbine building to the Condenser, the water in the Condensate Storage
Tank is being transferred to the Surge Tank of Suppression Pool Water

2 9 th *Started to spray freshwater by Concrete Pump Truck

3 1 st *White smoke was confirmed to generate continuously
*Fresh water is being injected to the spent fuel pool and the RPV
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3-13. Trend data of Unit 3 until March 17
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3-14. Trend data of Unit 3 until March 30
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.3-15. Hydrogen explosion at Unit 1 & 3

Unit I Unit 3
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3-16. Chronology of Unit 4 after the earthquake

0 Unit 4

1 4 th

1 5 th

1 6 th

20th

2 1 st

2 2 nd- 2 4 th

2 5 th

2 7 th

2 9 th

3oth

*Water temperature in the Spent Fuel Pool, 840C

*Damage of wall in the 4 th floor confirmed
OFire occurred in the 3 rd floor (12:25 extinguished)

OFire occurred. TEPCO couldn't confirm any fire on the ground.

*Water spray over the spent fuel pool by Self Defense Force

*Water spray over the spent fuel pool by Self Defense Force

*Water spray (Concrete Pump Track (3 times)

*Injection of seawater to SFP via the Fuel Pool Cooling Line (FPC)
*Water spray (Concrete Pump Truck)

*Water spray (Concrete Pump Truck)

*Lighting in the Central Control Room was recovered.

*White smoke was confirmed to generate continuously.
*Spray of fresh water (Around 140t) over the Spent Fuel Pool using

Concrete Pump Truck (50t/h) was carried out.
*Fresh water is being injected to the spent fuel pool
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3-17. Chronology of Unit 5 & 6 after the earthquake

0 Unit 5&6
20th *Unit 5 under cold shutdown (Water temperature of reactor water is less

than 1000C)
OUnit 6 under cold shutdown (Water temperature of reactor water is less

than 100 0C)

2 1st *Water spray over the Common Spent Fuel Pool started

2 2 nd *Recovering power supply of unit 5 and 6 is completed.

2 4 th *The power was started to be supplied. Cooling also started

3 0 th *Bach up power of Unit 6 is in working condition and external power was
supplied to Unit 5 as of March 3 0th
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4. Report concerning incidents at spent fuel pools
in the Fukushima Dai-ichi NPS

Photo: Water spray into the SFP in Unit 4 using concrete pump truck
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4-1. Possible concerns about Spent Fuel Pool

I Lack of cooling
capability

Possible concern:

Decrease in spent fuel
pool water level

Uncovering the spent fuel

-Hydrogen generation

-Fuel rod damege
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4-2. Status of the Fuel as of March 11,1 2011

Unit 1 2 3 4 5 6

Number of Fuel Assembly in the 400 548 548 - 548 764
Core

Number of Spent Fuel Assembly
in the Spent Fuel Pool 292 587 514 1,331 946 876

Number of New Fuel Assembly 100 28 52 204 48 64
in the Spent Fuel Pool I I I I I I

Water Volume (M 3 ) 1,020 1,425 1,425 1,425 1,425 1,497

Condition of the fuel in the Spent Fuel Pool

Unit I Unit 2 Unit 3 Unit 4
-Most recent - Most recent - Most recent shut -Most recent shut down was on
shut down was shut down was down was on Nov.29,2010
on Sep.27,2010 on Nov. 18,2010 Sep.23,2010 -All fuel assembly was

removed from the core and
located in the pool due to the
core shroud replacement
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4-3. Measures taken to cool the Spent Fuel Pool (1/4)

Unit I Unit 2

Fresh water injection

Water spray
using concrete

7 up 
ruck

Dam

[1st Stage] Sea water injection

Fuel Pool
• Cooling Line

Spent "-
Fuel
Pool Fire Engine Sea

Pump

[2nd Stage] Fresh water injection

Filtrate

Temporary
MO Pump

Dam

Spent ReservoirFire extinguishing
basin Fuel tank

Pool
Fire extinguishing

basin 36



4-3. Measures taken to cool the Spent Fuel Pool (2/4)

Unit 3
[ 1st Stage] Sea water injection [2nd Stage] Fresh water injection

Dam
Water Spray
by
-Self-Defense Force
-Fire Department
-Police

Source: Asahi.conr

Fresh water in
Fire engine

Filtrate
Tank

Fuel Pool
Cooling Line

Spent Fuel
Pool Fire Engine Pump Sea water

* Sea water discharge by helicopters
of the Self Defense Force 37



4-3. Measures taken to cool the Spent Fuel Pool (3/4)

Unit 4
[ 1st Stage] Sea water injection [2nd Stage] Fresh water injection

Water spray
using concrete
DumD truck

Spent Fuel

Sea water

Poo

from

Dam
Filtrate Tank

Water Spray
the ground by Self
Defense Force and
Fire Department

Spent Fuel
Pool

Fire extinguishing
basin
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4-3. Measures taken to cool the Spent Fuel Pool (4/4)

Temperature Trend of Spent Fuel Pools
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3/19 05:00 Thermometer
Start Unit 5 [ (evaluated 3/24 6:35)
SFP cooling by
RHR pump

E

0.0
3/15 0:00 3/17 0:00 3/19 0:00 3/21 0.00 3/23 0:00

Date
3/25 0:00 3/27 0:00 3/29 0:00 3/31 0:00 4/2 0:00

-iN- Unit 2 --*Unit 4 -4---Unit 5 -N-Unit 6 - Common SFP
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4-4. INES Rating

ONISA issued temporary INES ratings 3 times. Those provisional ratings are
provided based on "What is known" at the time.

*The first temporary rating was issued at 0:30 on March 12 (About 10 hours later
from the earthquake attack)
At that moment, Following units were rated as Level 3 since all heat removal
function became inoperable based on "Defense in Depth" criteria.

- Fukushima dai-ichi unit 1, 2 and 3
- Fukushima dai-ni Unit 1, 2 and 4

*ln the evening on March 12, the rating of Fukushima dai-ichi Unit I was re-
evaluated to Level 4 base on the "Radiological Barriers and Control" criteria,
since the radiation level in the site increased.

*On March 18, re-evaluation was carried out. The rating of Fukushima dai-ichi
Unit 1, 2 and 3 were re-rated to Level 5 based on "Radiological Barriers and
Control" criteria because the fuel damage was highly possible. Fukushima dai-
ichi Unit 4 was evaluated to Level 3 based on the "Defense in Depth" criteria.
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