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4-4-1-(2). s. ct~~7J<JI§7J<O)t.J'1rr*a!l! 
~ 

G)WJ~c:t~~7.l<l!35mfll:f:I o (C-2-1) -
Cs-131 Cs-137 f£ s 

2i?2 7:30 ND11 41 ND12.0! 15 

2i2'.:;l 6:4b NLJ12.,:j\ IQ Nl)(1b) 

2/24 7:35 NDl1.51 ND12.11 NDi131 

2'258:12 NDi16! NDl2.0I ND(12l 

2·2.6 7:10 ND11.6) ND!20! 17 

2/27 7:45 ND1·1.6! 2.9 ND1141 

2•28 738 NDl1.81 1.8 NDl1.61 

®BU~7J<J!,5,tt,cl?~ '3'ci!liiili (B-0-1) 
Cs-131 Cs-137 f£ s 

2.--22 1:3:15 NL)i1 r.;1 NDl2lll NL)(1fJ) 

2.24 7:'19 NDi15i ND1251 13 

2i26 6:52 ND1171 ND1261 NDIH! 

@CU~7.l<l!iEr,ili~ (C-0) 
Cs-134 Cs-137 :CB 

2 '22 ·13:05 ND\171 N0(26l N01·151 

2 i2!5 ~f.t.):) ND!141 ND!221 ND1121 

.i:i\1l1 • Bq/L, NDIJ:~:±:~Ncl'i'iill*;,Jll'fcl!( l, 
l'f ii'<9 0 

) pg I : ~ :±: ~N JI! iii! ... 
tl -~·:tJ .,.....,.., 

~ 
... - IL ~- l..A-

"'""-•~ 'I 

Cs-134 Cs-137 fES 

2 ... 22 '[:25 N0(2.8J N012.bl NDl4.9! 

2122 11 •00 4.0 11 3800 

2•22 13<50 N0(3_2J NDl301 390 

2-'22 1s:20 N0\2.81 ND135! 190 

2/22 22•00 N013.31 6.9 20 

2:23 830 ND1301 ND130! ND!G.ll 

2/24 7:27 ND13.31 ND13.31 ND(5.3J 

2i2b 8:(Jt) ND\211 NDl3.1 I ND(b:1 J 

2/26 7:07 N012.81 N0\3.61 NDi5.61 

2/27 7:37 ND12.31 NDi:l.01 13 

2·287•30 ND12.8! ND13.0! NDl5.31 

~'!'3: 2/22 10:00 5400/5000 Bqil (El!!Jlllil<l<1ili!JilH~) 

IC:'liRIJ~lJ<W§1S1hilSv\Q~¢.', (B-0-1) J &U. 1(1)CIJ~lJ<W§iT:F~ 
Jtillil C C-0) J O)JWHQ~~MI= :J v \l'.lJ:l-;J T O)iffi lfJ, 

, r3JRm7-'<W§151hilSv\Ql¥:~ (B-0-1) : 2[!]]/i!.~ U:l, ;t) 

, c1;c1J~lJ<WllIEr~Jffll'; cc-oJ : 1 [!]]/il~ Cll<J 

15 
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4-4-2-(2). *itJ~1J<~1J<©~'1rr*aJ= 

CDftft}§l~J: 1J7ttt4~7.kll @JJ:I 
I 

Co-134 Cs-137 flB c~ 4 (;s-137 @: ,G 

2/23 15:22 ND!S.31 NIJ19.21 1 IOO 2/''23 1 t.1 :27 N I NDl7.81 21 

®±If! "F Jti' 7.k~ N J\!iJ Ultt ~~~7.kll 
Cs-·134 C~s-137 ±B 

2/23 ·15:35 N0(1L5J ND1771 62 

@ 

I 
cl f 4 

I 
Cs-137 

I 
~/3 

2/231438 80 120 

®-I!~? .i.. m rm nt~ttt4~1.1<11 
Cs-134 Cs-137 '!£ 13 Cs-134 Cs-137 '!EB 

2/23 160'1 11 31 63 2/'23 14:48 ND14.41 NDi841 15 

@Bt4~7.kli..tmtll'i-t-'OO - @c~~7l<ll "F mtillJJ'i-t-'00 
Cs-134 Cs-137 ±!3 Cs-134 Cs·B7 '!EB 

2/23 1622 ND14.31 8.8 14 2/23 15:08 ND14.61 ND17.61 4.8 

@Qt:1~7l<ll.tmiill1J'f=t-'OO 

Cs-134 Cs-137 'F !3 

::?/23 15:35 ND14.51 NDl761 69 

... J!!!1li. Bq/L, NDloi;~i±1mUl!1ill*iilli't'ilZ l, tl . . . ........ - - .. l r1<J1:: ~ 1±1 ~Jl !Ii!. irn "' :m -t-
.,.....,.., 17 



4-4-3. B · Ct~~7J<JI§, *.i t~~7J<t~(l)-lj--/'\1'*a !l 
1-4it.lll!:ikCJ (ll!J!lf1-l)" 

" ' "; ,. 

:EJl. B~f,~ 1'' ;,m A jJW-1f ti\' JE 1' ~ ~ J:? to:~*·~ :I:$ I • ,'II I' ,., 

(70 µ m*~.W.~a$) O))~llJE*i!L~l;;!:f~.;;h -Cl,\ . '11 ·I · · 1 !·'\.. ·I •

1
•

1 

fJI, \ 0 (;t·:i f. .A'1{·:i Ht<li:>~tO:> 0)' iJllj)liJA:.O) )fit I {;j":jf~~7)<1l4f h .,., __ ! 
.A. tli~6b .;,n 0 J:? to: ii*~ ti O:> <11:>0~>1< l;t; liii~ 
1'~-CI, \fJI, \) :; 

1 

I 

H27.2.28 B*iH~7l<i4f (4) 
)R1J '.iE *a !J!: 
-rn.11 iti¥ ..t. 
0. 01-0. 15mSv/h 
00 ill(*•;; I-A.Ii{'·;; 1-1i') 
0. 007-2. 2mSv/h 

( 7 0 t1 m *fR:it ~~3:11: $) 

.,('/ 

~I I 

i ; ! 
I l I 

· .. • ' !11. »·,I 1 
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;!;<1; ;;i I 1 ® 
1J I®··~ I 
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1

11 ·' 
BH~7J<i4f 

I I I li ~ 
' .. )' 

@' 

H27.2.27 B • Ct~~7)<ITT} 

cD-®l1w1 '.iE *a* 
'I · 0. 02mSv/h 

(70 t1 mt~i.si.$) 

J-127.2.26 C*it3~7)<ITT} ( 1) 

I II )~IJ '.iE itta * 
· O. 01-0. 07mSv/h 

(70 t1 m*.~i.s.fi$) 

~ 
~2l_2.26 C*it~~7!<~~(2) 

{ ;ftl]J:Eitta!J!: 
01 

{ft1Jiti¥ pg ± 51' int 
0. 09-0. 12mSv/h 
±5..t.iilt (*•;;f.A.;f-'·;;f.1:i') 
01 17-31 OmSv/h 

I~. ! ,0,0 \@~2 t1 m$JR:i:s:i:$)! 

O' *ii-127228 C*if~~7)<ITT}(3) 
1ft1J '.iE *a* 
01 005-01 03mSv/h 

(70 t1 m~.~:i:s:i:$) 

" N 8 WiiliJ&iV ... ''{JI,·. . . "' '1'.lGeoEye/Fl4.A-'-A1 J.-Y'/'f 

tl -~·:tJ1--'--'--:_....: ,,., _;,/'.,"~\i.~;,,;, '·' : :wJi fil!~'.f:-fffiTtl~'lti'h(20131f3Fl12Bl.M.(.£) I 
.,.....,.., 78 



5 I llD +if"' (]) .§!~ ~ ' ~ J.~ :,fl/ i=i 

·~~-~~ 
~4Xi08~ (~~m;~~-90)~~~-) 

~lJI Jilli 7J >n : 
~-~~3B0)00~~~•~=90)mmmam~Grcc~ ~. 9~3oB~~~6 

J:~mi@r;:_t¥f.tf~Grtrccc1J'6. r~F1.K~§O)f:fF>Jitm~11- ~ 1csc1 l a~it9.Q~c 
O)~r=~~~~~~crtrc~~-9~~~a~~Grc . 
• 1= t""' §;!~ l'.l!!l Oil ~ l?-/ ""' 

t~F7.K~§O)i~F~$t;ci175.Q;~;~~ r'- :Jti rrrc:t ~-~~3 B O);~;~~O))&:J;.KO)Btfi*a~ 
r;:f!i;W-1J~~rct~Kil&06rt1Jti 1u0)0), -~r~r= 1 §~lim G-cti 1-si;m).KO)r*fl)( · Btfia 
3lfilO)Fa~, ~8~1itli9.Q. C 16. ~f~O)x~®J ~~,~) 

1JiB, 3J:j 2a~cO);~;~~;m1J<O)Btfi*6~r=f!l~7J~1JJrctliiBKilcrt-cti11Jti '· 

... 1r.~•:h-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1199~ tl JI .,.....,.., 



6. ~1~0)Mft(-f0)1) 

·~~;iJ<~ · ~~llSJ~1::= 9 ') Y'.'.:t~~Ht; 
"5rgJC7)$®_i:JriJ.:i.. 2F.323B1:J1 G f' ~20)11\-1 :; 1--1:: :J{, \-C, 

1 [g]/~1:J1 GWB 1;:::~§e, L:h3:C'O))iffi*a~l::O'Sv \-C'§~1J:~ 

( 1 ) HF7.l<ll§ 
CDi~U)~5)(~nfilR'E = :9J.II1)!5 ( "5[g]O)~~I:: i'f v \J.SDD) 

(2)~~i1SJ~ 

CD6~MW*D ~~--~ @1~MW*DC~*~~) 

~nim&U:i" /3 f.i)(~n1Jg;,~u1Eg: 
m~iriicrt-cv \1J:v \, 

@2~t,i\!NJ(7j(O (~7j(~§u) @1 ~4~t,!(!NJ(7j(O Vsii¥.iiNU (~7j(~ !u) 
C6))ti;;~cp5!?: l't) 1 ~45t,i\!RJVJ<Di1SJ~t1~U C~J3ZB*1i1Ut1~U) 
(~)g l~ i1SJ ~ 1~U C~))g ;~ i1SJ i!!i i~U @)g ;~ i1SJ ~ t 1NU ([tl)g l~ i1SJ i¥.i i~U 
@)g)~D 

(6 -1 6-2~815) 
' ~I(\\ 

• ~~~~~~©X!t ®ilir~ 
( 1 ) -?'- I-- I~ J ~ f'FX!t JiitFil!I 0) ~Jll ~~I.ft§ (H2 71:f 3 F.3 7'Ci 7 § )£) 

llF71<~§'1- r tP~!ll1t;ctto3;cO)FE!1J. '1- r r~~J !!ljJ'FtilP3:'1.!crr;t oJ; .:s. !!ijJ'f:xnl®tJ'E:~c '.Jv n:. 
'1- r roof!JJ1 1~ff~111w~'1l:~l'iffi9o, cn3;-cu1~1rfi111m~1ct~EffiL/tv1rct.J1• :1'$.~Cliil:i---C. l!lfl:X.21 3fl 
*a;c1:::1~1'l:xnl®§'E:~t.J1- ;_ 1 §O)~Jrlw~:§:~filli9 o, 

... 1r.~•:h-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~22~0~ tl JI .,.....,.., 
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6-2-(1 ). ;1;~1AJO)-it::.,,:;f 1J::.,,~'*a:!l 
~ 

116"" 171< Cl liJ ~ 

cs~ 1 ~;;;4 C;B -13 7 :fB c:s-134 c:s-1 ~-r7 :fB 

2,2215:25 ND12.1\ ND!2.11 17 2..' 22 1 ['i:4() ND12.31 3.:-s 22 

2:23 7:04 NOll.61 N012.01 N01171 2i23~!:18 1,01301 1,012.11 31 

2/24-7:28 NDi2.1\ NOi2_·1i NDl181 ;?i;?4 7:15 ND12.11 2.3 NrJ!18l 

2J25 7:30 NDl1.51 NfJ{.7'..21 ND(18J 2/25 7:50 NOl1.81 NOl2.11 21 

/!26 755 Nllt1 71 NrJ!1.8! ND118I 2_i~'.6 7::3() r'Dl1.7) f\~[)\2,2! 28 

2127 7:38 ND11.71 ND1191 NDl201 2/27 S:10 NDl2.51 NDl2.71 N0\201 

2i28 7:22 NDl2.21 NrJ1;"~_21 NQ(;;?OJ 2·287:29 ~ ND\191 NDi231 ND(20J 

(3) 1 ~#lill71< Cl Ci£71<~M) @2~-~71<.Cl (]£7]<.~tiJ) 

Cs·134 Cs~·137 '!± (3 Cs 134 c~, -137 !FE 

2/22 - - - ;? /?.2 ·1 G:Q(J ND11.81 2.8 22 

2·23 7:24 N0(1.8,i 4.0 20 2/23 730 NDi1.5\ ND\2.4:1 25 

2.24 740 2.0 5.1 40 2/24 746 2.1 5.6 29 

.?.-'25 7:55 ND13.11 78 54 2;25 7:58 2.5 7.8 67 

212.6808 ND13.21 5.4 43 2.268:10 ND11.81 8.1 !53 

2127 748 2.5 8.2 E3 2.•27 7:50 N012.9l 8.2 56 

;;12.s 7:33 NDl1.81 76 73 2:23 7:34 ?O 12 100 

... NDl;J;~t±J~1'.!/i'.llll*iillii!:'1J< l, ( ) P'Jl:~t±J~1'.,J'it1Llli!:'f-9-, 
tl .,.....,.., 22 



... 
tl .,.....,.., 

6-2-(2). ;1;~1AJO)-it::.,,:;f 1J::.,,~'*a:!l 
~ 

(5) 1 ..... 4 ~#ill lfll 71< D p;] i'fHllrJ (ill 71< ~ ii1i) ®~ ~ q:i :!Ii!: 

(:s-1 :i4 c.:s-1 ~i 7 3%.8 

2/22 - - - 2122 '1615 

2'23 7:40 NDl1,91 2,9 50 2/~~311:15 

;?/24 7:55 NDC20J 45 39 z,24 8•03 

2/25 8:0:1 17 5,4 51 2i25 8:08 

2i26 8:26 NLJ\1,61 ti.8 46 ;0 /26 8•32 

2/27 7:57 NIJ(2.5i 12 43 2127 804 

2128 7:39 3.0 18 160 2/28 7:45 

\?21".':'4~#ill!l'X?~Qp;]jti!l~{J;jJ&Ji!J,~ttl2 ®~ ~ p;i m ill'l 
Cs 134 Cs 131 !i'.B 

2/22 2/221610 

2/23 7:50 l'Dl2,51 2.5 27 2/2310•32 

2/24 8:()0 ND12.01 4.5 47 2/24 11 •24 

2/2[) 8:()6 2,0 €}() 49 2:'2b 7'.(J9 

2126 830 2.1 5.7 47 2/26 7:12 

2/27 S:02 NDll ,61 77 67 2/27 9•08 

2/28 '(:44 ND11 SI f ,. 
).-..1 52 ?. i?.8 8:4;? 

$1'1 • Bq/L, NDl<l:~§«±:~H~1i1!5fd~fl"t l, 

-~·:tJ 
( ) pgf:~§«t~H,l'/,1ilifii'9, 

(;s -134 C;s -137 'SE. fl 

NDl3,31 3,9 24 

NDl1,91 5,9 28 

ND11.21 3.4 38 

N0(2.0I 3,8 30 

NC>(1.11 2,8 26 

ND\201 37 26 

2,0 5_7 64 

Cs-134 Cs-137 ~~ 

NDl,1,31 NDI 1.21 NDl151 

NDI0,91 1,7 NDl171 

ND1121 ND11,31 NDl161 

Nlll1 01 1 J NL1i1 e;1 

NDl,141 NDl,1,31 NDl181 

ND11 11 NDll Ii ND1181 

ND1121 NDIUI 16 

23 



6-2-(3). ;1;~1AJO)-it::.,,:;f 1J::.,,~'*a:!l 
~ 

®iiill 119iffi1111 Qfil~ill!AJ~t~ 

Cs·134 Cs·137 '±B (~s-134 (~s-131 fE (J 

2,22 15:13 NDll.51 1.8 NDl151 2!22 16:17 N0('1_2J 1.9 rn 

2:23 1036 ND(1,81 1.2 ND1'17! 2.·231040 ND!0.91 1.8 ND117i 

2 '24 1117 NDl1.31 1.2 N[)\151 2,'2411'13 ND!1.1i ND!1.2i 17 

2 1 257:12 NDl1 .11 NDl1 .21 N0{15l 2.·25 7:15 ND!0981 NDl14! 17 

2/26-7:15 NC)(1.2l NC)(1.2l ND!.131 2i26 '?:19 ND1131 ND1131 ND!181 

2/'279:12 NDl.13! NDl.1 11 ND118! :~i'..:.'.79:14 t>Jf)(1 /5) Nf)(1.(J) ND1181 

2!28845 ND1121 ND1121 16 
2 '28 8:4-( , ____ N[){1.1:1 1.:0 NDl161 

®iiill1AJmiJl1J @iiillCI 

Cs-134 c:;s-137 'EB (";s-1 34 Cs 137 'ED 

2:22 1606 ND!11! 1.3 N0·:15l 2!22 1603 ND\1.21 ND11.11 15 

2i23 10:30 N0(1.3,i 1.7 N0(171 2!23 1026 NDl131 NDi1.1\ NDl171 

2!24 1128 ND!1.0! NCH1.11 20 2.:'24 11 :35 ND11.2i 1.4 1 f-] 

2i25 7:00 ND!1.1! 1.7 17 2/25 7:()3 ND!l.11 NDI0981 18 

2!26 710 ND!1.'.il NCH1.41 18 2,,:25 7:06 NDr1.11 ND11.11 ND118! 

2/279:06 NDI0.921 ND11.3l NDl18! 2 27 902 ND11.21 NDt111 ND1181 

2!28840 NDll.31 ND11.3! l'D1l61 2.,2s s:37 ND111 ! ND!1.2! 24 ... -'!'{;I : B q I L, N D I ;j: ~§«±: ~H ~ 1i1i ;fd~ f l'it l, ! ) pgf:~§«t~H,1'1.1i1ifii'9, 

tl -~·:tJ 24 .,.....,.., 



6. ~1~0)Mft (-f0)2) 
~-~••~-9©ffim~k~m~~~~~~. ~©~m~~~ I~~ ~~0sa1~m~. ~ 

l'©~I~ "Jl r<::=t5x~!ii1i~t~~19 ~, 

• ~~iil\liliigO)~m 
(1 )~~7J<fil§'1-1'-©~B;. ~llli~ 

B. C lJF7.l<~§l.:::~liIT!IOYf- 1--#~~j)Jjt:;, c S lt::ld:Jfil~~l*1'f IC:~ ~7 j ~ #llfJ F-<lll*1f~CjJl'l§C:: L;, I r'br'bJ 
~$~#jo8;!J I.:: ;JSI) :Q;'§ !ll'.1J<(])iliU±:l!LPi111J 'l'jJIJlil'. 9 8 C't- !-- #&ll r\ll I.::: Id:, j ~~§[1\J 0)7)< j1'1j*;57,~ '2i'fiYH1,iJ9 :Q!li;i::g; 
tJl"!fJ?J!C'dJ, liiiit~/J x :J~(})§lifltd:lttt:Zf91§rt'9 ?':>) , 

(2) ~~7.J<fil§ < ~ k 11if\:::; :1 ©~~!Ill 
7-r.#~~c::urc•(})B~~~(})•~~*c~m*n*)~§~9 

98CBF*~~~~~ s•~~l.:::~3m/7~-~~Q~~+Bi.:::~ 

(~•m~•0~m·•m%0~• 

'dJ. IJF1J<~§~l.:::§4>1m/7~ali~ 

3) 0 

7-r-#~~•(})Bi*~~(})·~~*~•~9~rc'dJ. •~%~lii~9~cc::ei.:::•~~-~-~~ ~m 
7J<(]))J;l:±Jlll] It ~~:Q, 

(4) ~~7J<m:t~g~l\©1.J1r~jt'fl~1iio~0mllll 
lfr!il::'i_ Ii \ffifififi(})~ll~#J'e~ El 8~1.:::. §IJF1J<~§OS~Ua!JF1J<~!l~(])£~1J:ff[fifil.:::1il(~j*lil'E= 9 CFelili!l) ~81!1!!!9 

Q, 

(5)~~7J<fil§'1-1'-ftl)ff©~.~BJ.lmJi 
W:FFJ~ (})~ ®.# j:_ I.:: iiffi x. x~ I® B (])~:£ lii i!"f, mlili.§ -:::llii ~i'J: xn I® :a El il~ I.::. IJ F7J<Ri'l 7 - r- ftt JE[ IC: ,,\'l RJ3 ~ ~iiffi 

93, 
~~~~-·~=9M~B©~!i~~-

1~~ lllifil(~1*Jll'E=9 (}) tlB liil ~ C ;fl/ 7. tiR :±J~~) :a :Yiilii liil C: u Z ~iilii L;, lil(W~ B'il\b Ii'!\ ll@l'J'S ~1.l<t!R :±J f~(})f\'l 
1rdi1l.lii~KB It:: 7J '.E :§: Wl 9 " 

.,.....,.., 
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1zS/".Jb137[Bq/L] 1 8 ND(17) ND(16) ND(16) ND(17) 

tt • *tliU:f~E31;:t~L'IJI/JX27$3Fl1 o E3 
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My Background 

)r> '90-'96: Kyoto University - -TEPCO class of '96 
BS/MS in Nuclear Engineering I in Naraha-town, Fukushima 

(Jan. 2000) 

)r> '96-: TEPCO ~ 
'96-'00: Fukushima Daini NPS 

1 

'00-'02: Nuclear Engineering Dept., 
Tokyo-H/Q (severe accident analysis) 

'02---'04: MBA, Stanford Graduate " 
School of B s·ness r Purs~ed Nucl~ar 

U 1 Renaissance" 1n Texas 
'04---'05: Nuclear Engineering Dept:kne2010J ~ 

'05-'11: International Affairs Dep:~ 
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My Background (cont'd) 

Then, 
everything 
changed ... 

' 

,,,. 
~~· ~~- , ..... 

,.- ' ii 
-\· _:,.: .~" ..,.;f'..; ~ 

, 

_, 
"' 

./' 

http:! /earthobservatory. nasa. gov /Natural H aza.rds/view. ph p ?id"" 77331 

Mar.-Sept.'11: Fukushima ---L_/Great East Japan 
Response lnt'I Team, Tokyo-H/Q Earthquake 

~~e!··~~::~~~~i~~!~~~~~!!i~~ (March 11, 2011 J 
--- H'llKYll lllURIC POWER CIWl':\NY 4 
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My Post-Accident Activities 

-f ~ 'llKYll lllURIC POWER CIWl':\NY 
"= 

Jt 
IAEA Preliminary Mission 

(4/6/2011@Fukushima Daiichi NPS) 
IAEA: International Atomic Energy Agency 
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My Post-Accident Activities (cont'd) 

c· 
I 

·~"'• ,, 11,,, '·i 

- ~ ~'t:.o.-l . ·' '~(· - . - ~-"""""" ' ' 
. IF-· --.w::;-· .... : 

"Nothing has been 
more important in my 
career than supporting 
TEPCO" 

U.S. INPO-Led Industry Support Team 
(8/19/2011@Fukushima Daini) 

f;-uKYll lLlURIC POWER c1wP:\NY INPO: Institute of Nuclear Power Operations 
"= 6 



Damage Due to Great East Japan Earthquake (GEJE) 
' ' 

Y Largest earthquake (M9.0) 
and tsunami (M9. 1) in 
recorded history of Japan 

Y 20+ m tsunami run-up in 
coast line spanning 200 km 

Y 560 km2 flooded 
(1 Ox Manhattan) 

> 19,000 dead/missing ... 
f} 'llKYll lllURIC POWER CIWl':\NY 
"= 

' 
, 

/ 
,,Y 

I/'.~• . . ~ 
·-~-..!"" 

., 

!J~ Epicenter I · . 
" 
'-'.. '""' • I ,..::; ..t ' _.~._.~,, - "':,' -~: . ...... ·""· :,,> .. ' 

,, ' ./' 

http:!! ear thobservatory. nasa.gov/Natu"ralH azards/view. ph p ?id"' 77331 
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Impact of GEJE to TEPCO Facilities 

Shutdown: 
Y Nuclear power: 7 units 
Y Thermal power: 12 units 
Y Hydro power: 25 units 
Y Substations: 8 

Power outage: 
Y 4 million households 
Y Rolling blackout for 1 O days 

Massive interruption of 
infrastructure: 

Y Public transportation 
Y Telecommunication 
Y Food/water supply 

52GW 

31 GW 

Lost 40o/o of 
power supply 

capacity 

i.i, 

Before Shortly after 
earthquake earthquake 

Chugoku 
Electric Power 

Hokuriku 
Electric 

Tohoku 
Elc>etric Power 

<'.?, (\c·t>cbi 

okkado~ cf 
•E'.cctric Power O'; 

S.1p1111n1 ~ 

* Epicenter 
Electric Power 

Restored >99% of power by day 4 ~~;;;::;; 
Tokyo 
Electric 
Power 

-f ~ 'llKYll lllURIC POWER CIWl':\NY 
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Okinawa \ 
Electnc Po:r;;;,\ 

__ \"1.1"< !f'o ,J 

hubu 
Shikoku ' I Electric Powc/O 
Electric Kansai 
Power Electric Power 
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Impact of GEJE on Off-site Power to 1 F/2F 
r ! I .11':Jll..'"',.J'.t . • .. . ;.. · ' JT •• .,., l' 4/ f Jf,. ,;'· ·: Shin-Fukushima Substation ,fft· ··: ~~f i 

' ,, ' l~" 

. J 1 I ' I 
·•''.\if'·'·, I 

"' !, 1·11· . ;.,:) ' ' 
I• I d11. t 

NO ~f, I•~::-~~~-·~::.-~· '7~· 
........ ~-;.k:..a.a,;S'•"".·~· <'>->~ ... :." ....&;,.!:.;_,,.i, ~-, -;.;~ W2£4t!'A=tllt2•1!p•tt:t•l\l:' 

Ill:.. 

f.~~-. 
• I~: 

I I 

!""- ... 

1 F-6 • 
-~~· ~ .. 

-·_: 

Damage at substation, collapse of transmission line tower, etc. led to: 
Loss of all off-site power at 1 F 
Loss of all but 1 line of off-site power at 2F 

However, all units at 1 F/2F responded as designed after the earthquake -f ~ lllKYll mURIC l'OWER CIJMl'4NY 
"= 10 



Tsunami at Fukushima Daiichi (1 F) 

-

. ·--, ~ ---(~~ .,..~. ".,.,."".:'~::--, 

• ,-~:· .•r. ~':-=',1r-_ .. /"j't" 
' ~· ~ _ ..... ""' .::"'! 

I ,. 
·-·- -'*\I,; .... --

.~ .. -.v&, ...:.-:t'· ... ~, 
"'·t •. ·.;..'!:',., ..... -w.,.., . ,. . . ........ ' . . '!"~ i . .!\zi:......,~ . . . 

~ ~ ,, 

Estimated Tsunami Height: 
13.1 m = 43 ft. (4-Story Bldg.) 

4x historical-high and 2x design-basis 
f ~ 'llKYll lllURIC POWER CIWl':\NY 11 
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Plant Status After Tsunami (1 F Unit 1: BWR-3/Mk-I) 

Vent 
valve 

~ 
";/;' 

______ ---. MM ' -------- I I 

:- ,,------~ "lRV Isolation 
condenser fl 

lJ I 

~ !l! I 11 MSIV 
I/I !l 
I/I 0 

llBll)(eriesll 

~~~ 
~ ~ <D .. ~-----:---i valve 'I I -~ SLC / ~~ 

<I/I 

ater pump 

SIC ve 
valve 

~ !!! 
--, 

----. .., ... , I 
... ---\ \ \ I fuQ'\L. PCV 

m ' '------. I --

l - - - .., 

I ~<D 
Pcv I :cRo 

ore Spray cooling!: 
' 

i"'f.-1-<-D '.) ~1 
i1ll,, 

1- _I 

_, ____ ,_.., 

(!)Feed (f) 

Operational 

· · water Cbndensate 
pump plJlmp 

X Main equipment inundated 

CST 

Seawater cooling lost 
Emergency AC power lost 

X DC power lost 

Normal AC power lost 

Temporarily operational 

: HPCI MUWC 

~ --~------------ -_11:~~1~-- -- -- -,--~ D. 
Seawater I ' 

Filtered 
water 

pump 
II Diesl!'Jienerators II 

YReactor automatically shutdown after earthquake 
Yloss of all AC/DC power+ core cooling capability due to tsunami 
YCore melt and Zr-water reaction led to H2 explosion in RIB 

f~I YStabilization by sea water injection via fire trucks 
'2 "= 



Accident Response at 1 F: In the Field 

Roads damaged by earthquake 

Continual aftershocks, 
tsunami alerts, open 
manholes, etc. 
exacerbated the situation 

-f ~ lllKYll mURIC l'OWER CIJMl'4NY 
"= 

....... 
. ' .. ~.-' 

Roads blocked by tsunami debris 
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Accident Response at 1 F: In the Main Control Room 

-f ~ 'llKYll lllURIC POWER CIWl':\NY 
"= 

Checked 
instrumentation in 
near-complete 
darkness 

Supervised rl · , .. · · 
operation wearing y "'~ 
full-face mask r. 

Brought in heavy 
batteries to restore 
instrumentations 

Lack of: instrumentation, 
communication means, lighting, food, 
water, sleep, ... 

Increase in: radiation level, fatigue, fear, 
despair, ... 

-7 Yet, operators stayed behind to carry 
through their duties 

14 



Accident Response at 1 F: Unit 1 Containment Venting 

-

I I 
! Remo e operation ~~IFJJ 
i unava lable du~""----l~--­

to SB ..... 

AO 'll/l 
IA l M ········-· r 

Venting 
required to 

avoid 
catastrophic 

failure 

...................... ~ 
RPV 

"' DIW 

IA 

~ l~~I u m.._~AOIM 
'ililttff 
~ 

>--Six men formed 3 "last-resort teams" to manually 
open 2 valves in highly-radioactive area 

~Core damage already progressing by this time 
(3/12 9:04-9:30) 

f ~ lllKYll mURIC l'OWER CIJMl'4NY 
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Accident Response at 1 F: Water Injection by Fire Trucks 

""'Fire trucks played critical role in I ~'t 
injecting water into reactors 

""'Fire brigade operated fire trucks 
amidst high radiation/successive 
exolosions 

Fire Fire 
Cistern #4 Cistern I #3 #2 

Fire 

RJB Cistern I RIB 
I 

#'! 

TJB I I TJB i:~ll I 1.~ T/B I I T/B 
~ . 

.... ... 
:;w 
I 

I Valve Pit I I Valve Pit ~ Valve Pit 1-.. ~ Valve Pit I 

Fire 
Cistern 

Fire 
Cistern 

..... r 
..... 

I I 

I I 

--f} 'llKYll lllURIC POWER CIWl':\NY 
Status as of 3/14/2011 

"= 

(f,fllfi> 

I l>llill'k 11 

Shallow 
Draft Qua 

Sea 
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Tsunami at Fukushima Daini (2F) 
. ' 

'' 
i.WI' 

. . ~·, ,_._ 

~
. ... 

. - . 
_.i\ --.... ~ .. . . .... . ' f. ';.. ~ !" _,_. . . 

12 meters 
above sea level 

Beyond-design-basis tsunami led to 
loss of ultimate heat sink for 3 out of 4 units -f} "llKYll lllURIC POWER CIWl':\NY f 7 
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Accident Response at 2F: Recovery from Tsunami 

--

... 
,..__ 

rr- --. ..::;illo- '~f;:.i..-
... ' ... ' "' ...I:!<'· ........... 

'~.>,.-!.d~ 

>--Restored ultimate heat sink by: 
./ Laying 9 km of heavy power 

cables by hand 
_ ~ .. ._._ __ _ ./Rapidly procuring and 

;;;J'=;i:,">- ~ -c -'~. ·;:{.i-j ~ Ex;~~~~~~~F~~~0~n-The-Fly" 
-{~ "llKYll lllURIC POWER CIWl':\NY 
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Overview of the 10-Unit Simultaneous Accidents 

Date 
Fukushima Daiichi (1 F) I Fukushima Daini (2F) 

1 2 ! 3 ! 4 ! 5 ! 6 I 1 ! 2 ! 3 ! 4 
I 3/1115:271•1 Tsunami!15:35 2nd Tsunami T 3/1115:22- Tsunamis 11 I "'f#J!Jfi"" Q/#J!J,..lrftl ,, • I I I I I ' I I I I I I 

3/11 

3/12 

3/13 

3/14 

3/15 

3/16-
19 

3/20 

I : I I 
1 
I =:--f:!.eat Removal: NO 

• 11'. 
[311212:15[ 

Loss of Ultimate Heat Sink 

'} I • I .I I • u.....,=:--.L' ,__. ,L_ __ llH ' - -

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' .... • ,I.. 

' ' ' ' ' ' ! 3/19 5:00 ! 13/19 22:14 
i RHR i RHR 
' ' ' ' -' ' ~'-·-·-·-·-·~·-·-·-·-·-· 
' ' ' ' ' ' ' ' 

3/141 :241 i 13/14 7:13 
RHR : RHR 

3/1417:001 ! 13/1418:00 

,_, 
I 
! 
' ' ' ' ' ' ' 

! ~2014:301 i ~13-/20_1_4-:3~0111 1-rr--;::... I ! 

L__..L_ _ __._ __ ..__ _ __._ __ .__: Cold Shutdown -f ~ -llKYll lllURIC POWER CIWl':\NY 
"= 

3/1415:42 
RHR 

3/15 7:15 
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Voices from the Field (First Responders at 1 F) 

"At that time, I was conjuring up faces of fellow 
colleagues who would die with me." 
(Masao Yoshida, Site Superintendent) 

,,,.,, 4fr \,. 
' J,,..J .ii·.\~ i:t~-~~~-·--

.--.. '\~ I •!"I 

~~ 
····································~··· 

"I was determined to stay behind 
to my death; however I was 
resolved to send my men back 
home alive." 
(lkuo lzawa, Shift Manager) 

-
"Let me go and vent the containment. 

I ~ . .., ,..,. L... 
.,-;> CU •-i '·'I I·· 

1,.t10•, 
«111 ~ ~ C'J 
t'2:D~!M 
~)!~ -,~1,,; 
~tr~ ... , 
?f1!,0) fl· 
I';; ii,.,, ~€ 

" ~ >. ,, 
"' 

I know where the valve is and I can run fast. 
Let me protect the unit that I love." 
(Kazuhiro Yoshida, Deputy Shift Manager) 

"On the Brink: The 
Inside Story of 

Fukushima Daiichi" 
"Book reveals human drama 
in Fukushima No. 1 crisis" 

The Japan Times 12/11 /2012 
http://www.j apantimes. co. Jpinews/2012/ 1 2/ 11 /national/bcol\" 

revfJal'.i- hurnan-dran1a -ir1-fukushi1r1a-110-1 -crisis/ 

~Now available in English -f} lllKYll mURIC l'OWER CIJMl'4NY 
http:i/amzn.com/4902075547 
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TEPCO Internal Investigation Committee Final Report 

Y Issued on June 20, 2012 
http://www.tepco.eo.jp/en/press/corp-com/release/2012/1205638_ 1870 .html 

"Tangible" 
Countermeasures 
•Flood Protection 
•High-pressure Injection System 
•Depressurization System 
•Low-pressure Injection System 
•Heat Removal/Cooling System 
•Power Supply for Instrumentation 
•Post-Core Damage Mitigation 
•Common Items 
•Mid-to-Long Term Items 

"Intangible" 
Countermeasures 

• Operational Measures in Relation to 
Tangible Modifications 

• Emergency Preparedness 
• Info. Dissemination and Sharing 
• Roles and Responsibilities 
• Information Disclosure 
• Transportation of Resources 
• Access Control 
• Radiological Protection 
• Plant Status Recognition 
• Suggestions to the Government 

Major Lessons Learned: 

-
);>Recognize large uncertainty in external events 
YPrepare for the unexpected 

f} lllKYll mURIC l'OWER CIJMl'4NY 
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Follow-up Study on 1 F Accident Unresolved Issues 
>- 1st Progress Report Issued on Dec. 13, 2013 

http://www.tepco.co.jp/en/press/corp-com/release/2013/1233101 _5130.html 

Issue No. 3-6 
Rapid depressurization of Unit 3 reactor pressure 
vessel on March 13 

~10 
Cl 
Ill 
Cl 

'[ 8 
:il -
~ 
::I 
Ill 
Ill 

~ 
a. 

3/13 around 9:00 

·',·----· 
Reactor pressure 

-~· -----------------~~\ 

\ 
\ 

'· \ 
\\ 

I 3/13 2:42 ... 
0 

Approx. 7.3MPa 

~ Approx. O.SMPa 

Mal)ual stoppage of HPCI ... 
IJ 
Ill 2 
~ /L _...J-> -- __)~.) 

Time 12:00 
- om f} lllKYll mURIC l'O\~ER CIJMl'4NY 
"= 

10:00 
am 

8:00 
am 

6:00 
am 

4:00 
am 

\\ I \ 
\', ,.---

2:00 3/13 am 
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Follow-up Study on 1 F Accident Unresolved Issues (cont'd) 

>- 2nd Progress Report Issued on Aug. 6, 2014 
http://www.tepco.co.jp/en/press/corp-com/release/2014/1240140 _5892.html 

Issue No. 2-7 
Unit 2 reactor 
pressure spikes 
after 
depressurization 
on March 14-15 

: ~O:l:9~~------*:~l~F~:;: _____ :_ ________ 1 8 

~ 7 ':_~i~'-~1,~~~~s __ yy_~~~J~~J_:~~~f-~-~-t~~~-----~ 6 

.o , 1::i. : by fir~ engin,.s : 

& 6 ----~;i~ \--i+- -;--------t ----- -~--------- 4 I 
~------------~~ 5 --------~-----~--+----- •, -------~--------~--------- 2 ~ 

.._ I ..,;_ Iii. 1 I I (1) 
I '' i"" I I I 

Q) I <;.,I I I I -

~ 4 -,_A_F __ i-------~t----=---;---~---;---=---1-~----- 0 ~ 
(1) 3 - ~-- -~- ~-- -l~ -- - ~- ----~ - --- s: 
'- I f'i +I I I 2 Q. 

I 'if 11. I I _ \... 

: I , : )" : : 0 
0 2 -sAi:--:·-·~------- -- .---f::l1---· .. "--:·~-------:--------- ~ 
u - - - - . ....,.. ~- - - - - - 4 (].) 
~ 1 --------i--------~ -- -Lit-----r,:I_~------~-~------- - 0::: 
'V' I I I . 
""- I I I 

0 -- ~ 
3/14 3/14 3/14 3/15 3/15 3/15 3/15 
6:00 12:00 18:00 0:00 6:00 12:00 18:00 -f} lllKYll mURIC l'OWER CIJMl'4NY 
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TEPCO's Nuclear Safety Reform 
I/) .... 
0 -(,) 

~ 

Nuclear Reform Monitoring Committee 
Dr. Dale Klein, Chairman 
(Former Chairman, U.S. Nuclear Regulatory Commission) 

c R t Lady Barbara Judge, Deputy Chairman 
O eques (Former Chairman, U.K. Atomic Energy Authority) 

"C . Dr. Kenichi Ohmae, Member 
.... <,-J 
a:J (CEO, Business Breakthrough, Inc.) 

~ Proposal Mr. Masafumi Sakurai, Member 
0 (Former Superintendent Public Prosecutor) 

~ Mr. Fumio Sudo, Member 
W (Chairman, TEPCO) 

Su ervision 

l~) " . .... 
(' 

.. •' 

......... 

"'" 1- · · .1;~~~~~~~~~.~Y.~~.if?.~. · · · · · · · · · · · · · · · R~p~ ~ii ~9 ·{} · · D · · ob~~-;~~t·i~~- i. s~ ~~~~ ;~;~~-· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · 
I 

Execution Reference 

1 

. 

Reporting TEPCO Nuclear Reform Special Task force 
Naomi Hirose (President); Takafumi Anegawa (Chief Nuclear Officer) 

Nuclear Safety Reform Plan issued in March 2013 
-?Actions to revamp provision for accidents: 
safety awareness, technical capabilities, communication 
skills, etc. 

f ~ lllKYll mURIC l'OWER CIJMl'4NY 
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Safety Enhancement Measures at Kashiwazaki-Kariwa (KK) NPS 
..., 

~; j 
Jlll~\j • '. ;" 
'1,:5~ ',., ..._. 

~---- ~ f • ~ D:t~l 4- -:: ~ "'1 'I ' 

£1. •; I ;,~.,,: I 
! !!.!..!! 

-, 
15m 

above sea 

Sea wall (1.5 km long) 

Tidal boards 

••-E.11 "" 

Tidal walls 

mergenc 
DIG, 

Power 
supply 

• 

,_ . . I ' '·.~·,..•;,! c 
::.,·if 

~ 
I .. 

Water-tight doors (~60 places) 
--- --._,, 

-...,; 
o• 

... 
. « .. Ill caL-b-le-tr-ay_,I piping 

Waterproof treatment(~ 300 places) 

I Tsunami-induced Accident Prevention Measures I -f} "llKYll lllURIC POWER CIWl':\NY 
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Safety Enhancement Measures at KK NPS (cont'd) 

High Pressure Alternate 
Cooling System 

' 

-.;.,. 

"= 

- '• .. •.. 

• • 

• • • • • • 

• 1 Generators: 2 

• 
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Safety Enhancement Measures at KK NPS (cont'd) 

RIB top vent 

Hydrogen detector 

-

Passive auto­
catalytic 

recombiner 

Reactor well 

~ k+~):;:] 

Fire engine /~ 

i;;;1 

., 

~ 

~ 

Top head 
flange cooling 

.'" > ,. t 

~~ 

, I 11 

___.rr-J ' 

--,, 

I 
'!! i 'ttt 

....__ - _........ 

Filtered vent 

I Post Core Damage Mitigation Measures I -f ~ 'llKYll lllURIC POWER CIWl':\NY 
"= 

• 
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Current Status of Fukushima Daiichi (1 F) 
11

•
1£Nll%"i"'!:?a·11%W''""''i'"ili:Jilitlilt:::,1&m,,t'!!1.: ~ View 

1 
• 

Unit 1 

. I 

Live Camera View 
(as of 2/17/2015) 

http '//www. tepco. co. j p/ en/n ult 1-n p/ camera/i n dex2-e. ht m I 
http://www.tepco.eo.jp/en/nu/11 -np/camera/index-e.html 

-f ~ 'llKYll lllURIC POWER CIWl':\NY 
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' I ..;.• . .: 

w.,,.,..,. 

' 

I i ; 

,, 
~,, 

t • r· 
l' "! ,,, 

I j · ' 1 ...... : ,~... Ii :"f1 

1' I' .• ' ' J ' ·l I<·, I l'' 

~·-t 1: .._Un~it2 ·~~. 
~. n· r. , :,~ 

'..,.,.,, . ~, .. 1:1111 ' ' .. , . '-~-- I . ;. , . 
~ _: I IL ' ' 

•11 , ri1 
r 

View 2 

J II 
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Progress Made at 1FUnit1 

Reactor Building 
(3/15/2011) 

0"11111 

,,~I 

c> ~ •• 
• . I 

l 
~ ·- d 1

•
1 tlt1C • 

~l .. ,; Reactor Building,.1G.over 1 
-..;;: _(installed in Oct. 2011) ! 

11
1

~ I - ~ . , , 
·~ . 

'· 

D 

Torus Room (11/13/2013) Torus Room (5/27/2014) 

'Ir Leakage in torus room detected by remote-operated 
boat and robot 

r;'·uK1 'Ir Attempt to detect core debris by muon tomograph 
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Progress Made at 1FUnit2 

Steam Coming Out From 
Blow-out Panel (4/10/2011) 

~· Camera ... 
Pedestal 

I 
~ 

CRD replacement rail 0 • l ~~~~ ,~ ,,, 
~,I 

c) 
[ ........ ] ............ I ........ I 

• D 
ID 
I 

~ ... 

Blow-out Panel 
Closed (3/11 /2013) 

II 
-~· 

I Inside Containment (8/12/2013) 

? Video images obtained inside primary containment 
tt'uKYll ? Attempt to detect core debris by muon tomography 
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Progress Made at 1FUnit3 

! -.. . ........ ' ,,.. .. ~ r~ -· ' ~ 

• 

j 
c) 

Large Rubble Removed 
(10/11 /2013) 

.;; MSIV Room (5/15/2014) • Spent Fuel Pool (F.eb. 2013) 

);>Robot found leakage location in reactor building 
tt'ul ?Removing rubble from SFP in preparation for defueling ~ 
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Progress Made at 1 F Unit 4 

Pre-work Condition 
(9/22/2011) 

¢ ., 
l I -

~ 

1llllif ··1!!1!!11r1."' 

' " 

II --.I 
,) C;__J1I 
U L· 

" ~ 

¢ 

Drywell Head Removal 
(8/10/2012) 

---=i ---------=---.,.--

·-~-· 

---~"" *"""'1t'f1~~ .. ~~<ii 
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" ~ 'if c l<. . 
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¢: 
• Defueling Structure 
Construction (1 /14/2013) 

¢ :::·-"~ .. "" 
' [ 

Completion of Defueling Beginning of Defueling ... ", . ---
Structure {7/20/2013) {11 /18/2013) http://www.tepco.co.jJf£~idecom.ii1;~fg:/i~~e·~:~:~tml 

01[,,~}J,,,f,~~,1,~ ... ~afely removed from spent fuel pool (1211212014) L 
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Extensive Use of Robots 
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http ://photo. tepco.co. j pl en/ cat3104-e. htm I 
http :l/www .tepco.co.jpitepconews/library/archive-j.html?video .. uu id:y66q50v6&catid:61709 
http://www.tepco.eo.jp/en/decommislon/prlnclples/robot/index-e.html 

Various robots used for investigation, measurement, 
decontamination, etc. in highly radioactive areas -f ~ 'llKYll lllURIC POWER CIWl':\NY 
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Circulating-Water Core Cooling System 
..-- ;t'· 

~Reactor Bldg) 
i~ , ... (.·.: /1 Cs+Sr Removal (Kurion/SARRY) 

Groundwater 
Inflow YC-:fu. 

. . . ] Turbine Bldg. 

~J I'-----" 
Cl Contaminated 

Water -+----< 
+300 m3/da 

~ 3km-long 
Core Injection ~-,Q9se MOP 

310 m3/dav I I ' .,~"~~, - "" 
'111: ~"' ·~ar-:·~~ . . ~ . 

Chloride Removal (RO) 

~ 

Radioactive 
Waste 

Storage 

Treated Water 
Tanks Partially-treated 

Water Tanks 
272,000 m3= 87 x 
Olympic-size pool Multi-nuclides Removal (ALPS), etc. 

Y All reactor cores stably cooled 
Y Contaminated water steadily decreasing using 

tt'·uKYo [I multiple water treatment systems I 
34 "= 



Tackling Water Issues: Emergency/Fundamental Measures .. . 
· ·: 0 ,,,... .. JI: (1) multi-nuclide 

' ft) ! removal equipment 

Planned site 
for tank installation (8) Seaside 

,. ~. ,~ •mo<•m"'" "'" 

I,,; ' ' .,j 
_ .. Tank installed 

area 

~ 
.... 

I 

-·~ 

Impermeable 
Wall 

Water Glass 

"= 

(6) Paving for water 
ingress prevention 

>-Prevent 
groundwater 
from being 
contaminated 

>-Prevent 
contaminated 
groundwater 
from flowing 
into sea 

>-Reduce 
groundwater 
inflow into 
buildings 
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Tackling Water Issues: Frozen-Soil Wall 

1 i=l'E!E!~E!I' p1ar1t 1 

I Freezer plant I 
~ 

1,500 m-long circulation 
of refrigerant Freezer pipes -

);-Stop groundwater inflow by impermeable barrier 
);;-Construction work commenced: June 2014 
);-Plan to begin freezing soil: March 2015 

. --, );;- Freezer plant: 230 kW x 30 units 
f} UKYLJ ELELI HIC \'01,'~tR uUi\"h1lqt 
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Decommissioning Roadmap for 1 F 

30 to 
Cold Shutdown 
Condition Achieved 
(D~c., 2011) 

Within 
2 years 

Within 
10 years 40 years 

Phase-1 

Begin removal of fuels 
from spent fuel pools 

Unit 4: Nov. 2013 

Fuel 
Handr· Mac e 

Crane 

:.:: .. :: .. :: .. ::.:..::..::. •• 1 

-I .I 

• 
• 

-~·. • 
1···· 

Today 

Phase-2 

Begin retrieval of 
fuel debris 

Common pool 
··~ 

·~ 

DD 
RRR 

q [f j 
Stop Leakage 

Phase-3 

Complete 
decommissioning 

,~:B 

·· T =; w ~~. ,ua 
H ~-1•• 
l~ ~~- ··~ 
Flood PCV and 

Remove Fuel Debris 

Global collaboration vitally important to tackle 
this unprecedented undertaking 

-f ~ 'llKYll lllURIC POWER CIWl':\NY 
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Global Collaboration: IAEA 

IAEA l'.\'TER'>ATIO'>AL PF.ER RF.YIF.\Y 
"I"" IO'i ff\ 

.\llD-A:\D-LO'.\t;- J UUI N.OAD~IAP 
TO\\' ~Rn" THf nrcO\l\IT""TO'\l'i(; 

OT TIPCO'~ IChT"IIDL\ D_\IICill 
\TCLEAR PO\\ER STA TIO'.\ r\lTS 1-4 

l'~,.'t:L I' 
.,.;,.,.,-;11~..,tt·;-.-1r .,,, .~ 

f Yi•.'• .IUI; r .,.1:' b.ai I f'a oir• TU.~. J q, ll:I 

;_. ;,: \1-1,.J ;(II.' 

' ':.... . . ..,.. 
• I 

Unit 4 Fuel Removal (11/27/2013) 

ht1p://www.meti.go.jp/press/2013/05/20130523001120130523001 -4.pdf 

IAEA peer review missions on decommissioning 
roadmap (April 2013, Nov.-Dec. 2013, Feb. 2015) 

-f} 'llKYll lllURIC POWER CIWl':\NY 
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Global Collaboration: U.S. and U.K . 

... 
{} 
TEF'CC 

; 

" 
"' k ,.: " 

i.. 

-

I I 

• 
• 
• GENERGY 

Collaboration with U.S. 
National Laboratories and U.K. 

Sellafield Ltd., among many 
others organizations on 

various D&D areas 

f} lllKYll mURIC l'OWER CIJMl'4NY J9 
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Nuclear Power Operation in Japan 
;,,,,, e 
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?In 2010: Nuclear provided 26°/o of power (54 reactors) 
>-As of Feb. 2015: 

v"No reactor operating 
v"Safety review application for 21 reactors 

~ v" 4 PWRs passed safety review 1
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TEPCO's Post-Accident Activities in the U.S. 
Nuclear Industry Gov't Agencies ----
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Committed to sharing lessons learned; making nuclear 
power plants safer; carrying out decommissioning safely 

~ Hosting Weekly Update Teleconferences 
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Estimated Atmospheric Release of 
Radioactive Materials Due to 

Fukushima Daiichi NPS Accident 

U.S. NAG Regulatory Information Conference 
Technical Session T-5 

North Bethesda, Maryland 
March UJ", 2015 

Kenji Tar&iwa 
MJn$gN, N~c.l~Jr Pow~! Pmµr~m• 

ToHy~ floctnc Pew<'.' c,,mpan;, w~.•nlogmn tlrricc 
1a1e,~a !eo;,,9repcc co JP 

.,., Largest earthquake (M9.0) 
and tsunami (M9.1) in 
recorded history of Japan 

,.. 20~ m tsunami run.up in 
coast line spanning 200 km 

,.. 560 km" flooded 
(/Ox Manha/Ian) 

,.. 19,000dead·missing 

Overview of the 10-Unit Simultaneous Accidents 



IAEA Preliminary MIS$ion 
(41612011@Fukushlma Daiichi NPS) 
- --- IAf'k '""~tnlrr;;m;;:-All'O" 

How Much Radioactivity Was Released? 

Estimation of Radioactive 
Material Released to the 

Atmosphere 
During the Fukushima 
Daiichi NPS Accident 

May 2012 
Tokyo Electric Power Company 

"DIANA "code used to estimate radioactivity release 
~" ._,,,,~'"'°CO JO'!" ..... """'''~""'"'°"''""'"-"'° M~' 

Dos• information An.1ysis for Huo1oar Aoddont 

"(i fl-D Almosphario Q1ffu,,on Model) 

' 

Estimation of Release Rate 

........ ~ .... .•.::::;; Gi Release rate 
,. "'"'"' assumption .. . ---= ·1:::8 t '·'· 

-')Dose rate 
' calculation by - - _ .. 

DIANA 
""""' ""'lcl-:. lo, ·-· 7Calibration 

""" ·- with observed - '"" -·· ... ~. - ' -I 'Updated --· ""'' release rate 
"'" ~"·"-"~" 

... -- I-> lterat1011J --·~·---·~ .. 
Back-calculated release rate based on 

observed air dose rate 
(stack monitor was lost due ta $80) 

"(i 
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"'"' """ ~~!:: 

'" '1'" M~~lt~;l~~,~~;t~'~,~~~~llable'd~~· t~' S'BO" '''1' ,.,, 
~Relied on on-site monitoring c<ir IT ................................................................................... . .. 

Estimation of Nuclide Composition and Deposition 
' ' ' '" 

'"'"""' 
'"Pl'' 

• 
" "" "" "'' 

Estimating Nuclide Composition from Dose Rate Curve 

11lr do$e r:ite 
(µSv/h\ 

Peak forrne by nob g~s. ·.;, 
Iodine and art1eul e \ 
nuclides 

Decay curve d1tpendent 
on iodine composition 

.... ,, .---........ 
''' ···· .... 

1,m• Background level 
Increase due to Cs 

depQsition 

Bre<iking down single so1,1rce e!:>timate into I 

multiple radionuclides based on observed data 
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~stimating Susceptibility of Release of Radionuclides 

~IAN4 """'"''"° 

13est matches observed data assuming following ratio 
(compared to core Inventory) 

noble gas: iodine: cesium= 100: 10: t 

Estimated Cumulative Release .,, 

TI" 

'"" 
4(l i;-

.1,,·::m:. ... i ::1;:;1 :: ~ 
'" 

. 

12 1J 1' 1S 10 17 1" 19 20 ~~t~' 2J 2A 25 l6 27 2' 2' JO J1 

Cumulative release of radioactivity in Match 2011 

[Morning of March 15, 2011] 
Max. dose rate at main gate: 10 mSv/h 
Significant drop in Unit 2 drywell pressure 
Steam observed near Unit 2 reactor building 

,, 
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Land Contamination in Northwest Area (cont'd) 

~.~~~.~.!~~.9-~:.~~ .. ~-~~;:h_~§?.!)-~.'PT;• 

I 

Rainfall caused deposition of radionuclides in 
plu1ne from Unit 2, resulting in land contamination 
Tl 

Summary Results 

Rsle•se Noble I 1·131 CS·1:W CS·137 INES 
Mods ... WDq) (PCq) (POqJ (Pilq) 

(PDq) 11~"1, ... ,w 
Containment 5 1 0.02 0.01 \ltnll~Q 

"""-Otar 
Building 10 3 0.07 0.05 

E1p1asion 
Uncontrolled 
Re•~·~~ from 500 500 10 10 

"' 
T.9.tli'J ~ ~ 10 10 900 
u 

6.500 1.800 8:"! 'j ?00 
C/1~n>OPVI 

Dominant release path assumed to be 
uncontrolled release from reactor buildings 

"(i 
(not venting or explosion) 

Current Status of Fukushima Daiichi (1 F) 
View 1 

~ 
Unit 1 I 

I 

.~. 

,, 

' l, ~ View2 

Live Camera View 
(as of 212012015) 

"''' -·'""'"""""""'~·"''""'"'~~ 
""' -• l•~oco '"'"""" "'.,.,. '""" • "•' 

,_.,',·, 
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Investigation Insights of 1 F Units 1, 2, and 3 
Unit 1 

; Jffilil 
~ 
Uni! 2 1 'K.'\ J 
[~~. 

r Two locations of leakage found in 
torus room 

,.. Indication of leakage in drywell 
ahell 

"No leakage confirmed in torus 
room 

"Likely 1eakage near bottom of 
suppression chamber 

,.. Leakage from drywell to reactor 
building found at main steam line 
penetration 

,. No Indication of laakag11 from 
suppression chamber 

Decommissioning Roadmap for 1 F 
C<lld ShuldfJwn 

W!lho'n 3a to Condrlion Achievsd Withm 
Irv. c, iWll) 2 ywr$ !O y~ar$ ao YWI'$ 

, __ c,-.,-.. -. ,--·.- C----,-.-,-.. -.-,- • C----,-.-,-.. -.-,--~- ;1 
Bo91" '"'"OYOI ot luoi.,·1 · 1 0~01u '~'"""11 clJ rr' Go,nplCIC I ' 

from spent fuel pools tucl debris I deco011TI'SS'o'·,1ng 

-~ 
U"1! 4. Nov. 2013 -

b~~n~:i:~" 
1-

F 

Global collaboration vitally important to tackle I 

this unprecedented undertaking 
,. 

(")fill:!i.1 

1:1 

\ / 

~--·· 
-GJ 

'"' ---~ \• i'~'·'=·;· ;;:;~~~~11!1 
- Comrnitir.d to sh01ring lessuns

0

Tr.1Jrnr.d; making nuclear 
power plants safer; carrvina out decommissioning safely ti ~Hostin!] WeeK/y /Jpdafe Telecr>nferences 
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Reactor imaging technology for fuel debris detection by 
• cosmic ray muon 

Measurement status report in Unit-1 

March 19, 2015 

Tokyo Electric Power Company 

[Correction] 
In line 9 of page 11 there was a error in translation as follows. 
"Through the 3D evaluation, it has been estimated that there is fuel debris in 
the SFP." 
We have corrected this sentence as follows. 
"Through the 3D evaluation, it has been estimated that there is fuel in the 
SFP." 
We apologize for the confusion caused. 

-~·:tl 
TEFIC:C 

IRID 



1. Introduction 

Fluoroscope teehnology developrnent using eosn1ie ray muon 
is under progress by IRID and HIGH ENERGY ACCELERATOR RESEARCH 
ORGANIZATION (KEK) as part of subsidized project of Agency for Natural Resources and 
Energy related to "FY2015 Decommissioning I Contaminated Water Management subsidy" 

On 12 February, the data 111easurement began after detector installing process completed (such 
as power reception and cable connection to the detector) 
Sinee then, the data had been aeeumulated until 10 March (altogether 26 days) and analyzed as 
first evaluation. 
The information is released in this repo1i since sufficient data was collected at reactor core area 

located at the center of the observation view where huge amount of data was accumulated. 
<Measurement Result> 

... 

Currently, large lutnps of fuel (measuring nlore than ltn) have not been confinned at the 
reactor core where the fuel used to be located. This result is basically consistent with TEPCO's 
previously announced estirnation of the reactor and the containment vessel conditions. 
The result measured this time will becon1e very relevant infonnation in order to grasp the debris 
location to proceed with the deco1n1nissioning operation. 
After the result which indicates that the melted fuel n1oved downward, the plan is to conduct 
the investigation of the lower part of containment vessel, and identify the distribution status of 
fuel debris remaining in the lower part of reactor by using robots. Those results obtained by the 
investigations above will be reflected in the debris removal plan . 

tt -~·tJ u .,....,,, 



2. Completion of Muon detector system installation 

• The work began 9 February and 
Was completed 12 Febn1ary. Detector- I was 

installed at north-west side and Detector-2 was 
installed at notih side of reactor building 

Detector ' 
(North) 

C 
B~ Js! ~ 

Dckctor I QI _, ... Rca:'.''.r~;:i~Jing o. lC 
(N\V) .1 1,1,,.,·' ........ '.. ,_ E 

0 ~ 

( U\ L'r huild111(r c 

.,,.fibQffi·-----~~ 
[::' n 

., 
" 

n 
fJ 

A day after the measurement began, system 
confinnation was n1ade on 13 Febniary. Muon rays were 
measured stably by each detector. 

The effect of gamma rays to the data was almost 
none. The value at the installation decreased by half 
since the beginning of the project (0.4=>0.2mSv/h) 

''J~ -~·11 y 
Confinnation that the detector works without trouble 



3. Density-length image from Detector-1 (Image created based on the 
reactor design drawing ) 

Density-length image from Detector-I based on design drawing 

When the density of substances existing inside is higher, the more muon arc absorbed. The Black part inside the reactor shows 
reactor core location. (Assuming fuel is not damaged) 

Density-length is the multiplying structure density and length along with incidence path 
... from the detector, which represents the extent of muon attenuation 
tt -~·tJ •• . ,....,,, 



4. Measurement result of the 26 days-data by detector-1 ,2 

So1ne structure and equipment edges were 
distinguished, although the data shown were 
not so detailed as that created by design 
drawing 

Photo 1: Taken by detector-2 (North side) 

)),:l\'Llur I 
r '\ \\ ~ 1 ,k<' 

J)~·h.\.l\ll-~ 

i,\(,rlil ~1dL>'I 

' I 0 

0 
1'-<H j[ 

,Reactor Bldg. 0, IC 
Qr-______ E 

-- , . ~.... r 

fr=d, ~OJI, 

Photo 2 : Taken by deteetor-1 (NW side) , 'W •!lttJ :: II Ill ..__ - _ _.,. "'-"--· "-·--tlt:I 11- 1 .. 

0 

. ,....,,, 



5. Interpretation of measured result by detector-1 

Compare the measured result with actual structure and equipment layout of Unit l 

Density-length image 
based on design drawing 

North side 
Wall of Reactor 

Primary containment vessel (PCV) 

Isolation 
Condenser tank 

Fuel Pool 

Reactor pressure 
vessel and 
shielding wall (RPV) 

Photo : Measurement result taken by detector-1 and the interpretation 

cl 
Structure edge can be identified clearly, 
however high-density lump can not be distinguished inside RPV ... fl -~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.,....,,, 



6. Qualitative estimation of debris existence 
by comparing image with design drawing (detector-1) 

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

... 
tt . ,....,,, ----------------------... 



6. Estimated position of debris by comparing design drawings with 
measured image ( detector-1) 

PC\i boundary 

RPV boundAry 

-------1 
I Reactor ('ore 

L 
boundary I _____ ... 

I I 

Although the image of the measurement data is not 
so clear, it shows that the PCV, the PRY and the 
core are in positions where they should be. 
In addition, the boundaries of the PCV and RPV on 
the design drawings match those on the 
mcasurernent data. 
However, the measurement data do not show the 
existence of high-density substances (fuels) in the 
original position of the reactor core . 

... 



7. Results of twenty-six day measurement with detectors 1 and 2 

The results gained from the detector 1 (North 
West side) do not identify fuel debris inside 
the reactor, while those fron1 the detector 2 
(North side) appear to show something exists 
inside. 

Figure 2. Measured image from the detector I (North west side) 

Figure 1. Measured image from the detector 2 (North side) 
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8. Reconstruction method for 3D images of high attenuation material position 

.~I 
" 
~1 ,, ' 
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In principle, permeation method can only provide 2D ilnages. The use of two detectors, however, makes the 
reconsttuction to create 30 images possible by combining the data from the two different angles and finding 
the intersections of the cosmic rays traveling to high attenuation niaterials . 

... 
tt -~·tJ .,....,,, 

~ The position of the black objects on the data n1easured by the detector 2 (north side) 
~ will be estitnated by three-dimentionally assessing thern . 



9.3D evaluation of position of high attenuation materials in cross sections 
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Figure 3. Evaluation of the cross 
section of the SFP floor 
Some intersections (South side of 
Bldg, Corresponding to SFP) 

Figure 2. Evaluation of the cross section 
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Figure l. Reactor Building layout (above: the operation lloor on 5th lloor, bclo\v: cross sections 
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figure 4. Evaluation of the cross section 
of the operating floor 
No intersections (some noise detected) 



10. Summary 

... 

Estimation results based on 26-day 1neasurement data with the use of the detectors 1 and 2 
High attenuation materials except fuel debris, such as the PCV wall, the RIB wall and the Reactor 
Core Isolation Cooling Condenser, have been identified. 
On the other hand, current data shows no large fuel debris of more than 1 m in the original core 
position. 
There is a strong possibility that there is no water accu1nulated in the core area of RPV. 
(Reference: it was assumed through the water level gage calibration in May of2011 that there was 
no water accumulated in the core area.) 
Through the 3D evaluation, it has been estimated that there is fuel in the SFP. (How big they are 
will be calculated later.) 

These results agree with the TEPCO's estimation of the current core and PCV status. 
TEPCO will continue the measuren1ent until it gains enough data to conduct the statistical analysis. To 
make it happen, it will ask for continued support fron1 its eooperati ve third parties as well as the site. 
The estimation results this time are important to locate where fuel debris inside the PCV is. Knowing 
the location is essential for the steady decommissioning work. 
Given that the data gained fron1 the measurement this time implied that a lot of debris have melted and 
fallen, TEPCO will start investigating the lower parts of the PCV to rnap the debris by 
employing robots. Taking into consideration the results of various investigations into the inside of the 
PCV, TEPCO will work out plans to rernove the debris . 

tt -~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.,....,,, 



Ref: Investigation of the interior of reactor containment vessel in unit 1 

[Investigation areal: Underground floor pedestal (Outside) 
[Investigation and equipment development steps] 

Proceed with the investigation from B l---tB2---tB3 in turn from outside pedestal 
(!)Investigation from reachable distance X-100B(<l>100mm) 

(1) Planned investigation on grating at ground floor outside pedestal (to determine whether CRD rail can be used ) : B 1 (Planned 
for around April, 2015.4) 

® Speeifie investigation of screen image obtained at underground floor outside pedestal and operator entrance: B2 (Planned for FY 
2015-16) 

(2) Investigation from X-6 
(])Install debris fonnation measuring apparatus for further recognition.: B3 (Planned for FY 2016-2017) 

Bl. Investigation on the surface of grating on the first 
floor eii:l~eut for the area of lhe nedestal (Around A11ril 
2015 planned to start) : use of X-1008 pipe 

Photo oft.he exterior of 
Ill device 

Th,: prm·c:,, uf Ilic op,·1a1iom uiJJ Ilic ""Y uflhc 
1t1v<::1lig~11-0n lll~y ch~ngc dcpcnd1ng OJI 1)1c :.i1c 
i:nvironmclll ~nd 1111: progr~"" ;rntu" of 1l1c 
dcvclop111~111 of th¢ cq~1p11wn1. ... 

X-61~.U 

... 

.... 
B2. Investigation on Jhe condition of the underground floor und the 
entrance/exit for \Vorkers except for the area of the pedestal 
(During FY2015-FY2016 planned to start): X-1008 pipe 

X-lOOB pipe The dcctsion on \vhethcr the H3 
investigation \rill be carried nut depend~ 
on the results ofB2 in\'estigatio1t 

• 
~ 

83. Investigation on the condition of the 
underground floor and the entrance/exit for 

)YQtK~r~~~~~~~P~tf!lJ:JJ!~~ltt~!t9ftlt~J)~$1~$lPJ 

(During FY2016-FY2017 planned to start) : 
use of X~6 pipe (debris detection deviees installed) 

Entrance/exit for workers 

Planning the investigation into the inside of the 
pedestal after the one into Unit 2 

tt -~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.,...,,, 
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2. 1 Kt~~7J<~§0)~1.JO~~~*a!l! 

~1J~B'il /;:::)~W:;!Jf,~~~ a~lifil919/cfiJ, K HF7J::~§O)l'~€:W /;::: il'SI) 8r*7J<Btff *6~0) 5 9, ~J/!JiO) 
Cs1371-Jtf9i::±Jchtc.~l\*41::-:JG\-C, ii?'GB~I=. )Jiti\7J<l::33:h8JJ)[~rt~§;,1Jft ( rt~t'.!B:tff, Sr90) 
O)'l'l~/\ C*li7-~/\15 G< ld:1' /J::.J~/\) at~t)j Gi'E.a 'l'l~/\O)J:~t)jld:, ~ll*4a0.45 ti m0)71 Jv9-c3~ 
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J' v -CG \8~ll*41d:L~.rF O))lfj Dcit58c 

£ rc., 2 5r~7'~72l!!Ml:J... D §Lt, K t~F7J::~§:±l D 0)8l\l¥4 I;::: -:JG\ -ct,, IQJr~ 1;::: 111~/\ aJ:~j:~ G rc.. 

I \JI!~ JJn :::i il!jl 5:H fi xrr ®1 ~i\'¥>! l'!)( 3 il!jl AfJ cD 5:Hfi 7¥. J' ~rt'¥>! l'!)( t.li~~cD*~fElllpfi l'!)( 

)ftjj~~ (l.11¥1~0 t.li~~ 6 12 40 

Wift~t.li~;~ 6 16 61 
)t:;lli]g~~ 7 14 14 

zys, ~~·wru~••-c*~=<~::;7u::;~-c~zy~~rc.~M. $~Ww-c•~~0)~137© 
jJl!Jitit1 OOBq/LL~.ttcitS D D'-:J)~till1~0)7-9titzyG \fftijpfi/;:::-:JG \-Cid:, Jlll'itic~::.J7 1J ::;:/ • Btff a 
b~-CG\< • 
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2. 2 Kt~~7J<~§)ntA7J<©-3~iWf~BfJT*6~©~C:~ C 1 / 2) 

'M!lll111;t;;t10 + l&Tt'OI 
!*m< 

.TJ) )? 
;~11 JF ,-r-.-r:,, I- t*Jk El J~fflij 

c,-134 Cs-137 

121'll5Jlilll 2014/11/26 'Ii 1.300 4,000 

12li;l7IOIO 2014/11 /26 'Ii 560 1,900 

K!Mklll! 12~1Slli!ll 2014/11/26 'Ii 680 2.200 
:lllffilJOl:ll 

34li;(2101!1 fl' rn111 !Hl; 111 2014/12/1 780 2.400 

34'7(6)if( 2014/12/1 

"' 
1,900 6,400 

34li;(22)JI[ 2014/ 12/1 fl' 1,200 3,900 

12"}(14)1i"il 2014/12/11 "' 44 160 

12li;(15)1i!ll 2014/12/11 'Ii 67 250 
KmJklJ> 34~·(30)1il'il 2014/12/1 fl 71 280 
~ffi'llJ<l'i 

'ii 'if 34"}(41)(i!l) 2014/12/1 58 160 

34lll51lli!ll 2014/12/1 fl 24 110 

34il·l52Jli!ll 2014/12/1 'ii 60 220 

CD-1 IBiJ»i*tKAA 2015/1 /15 " 230 R30 

:))·2 18.!il;j:!fli!§\~IJ 2014/12/25 !l! 51 180 

rJ;-3 1a•lll:tillitm 2014/12/25 !l! 69 250 

:i:'M~~ ::!H t:imiil LJ 't f!1Jf!11;~ 201ti/1/15 ., 420 1500 

lit .. 2t:lffii!i LJW!f!lli!IJ;~ 2015/1 /15 'fl 370 1300 

11!;2, 3+i'lllli"il~~if!}.1#"1i!'I 2015/1/15 ., 480 1700 

C©~ ::imttn n:iitB 1.~JJ u '1-;• 2015/1/15 'II 290 1000 

* 1 l!i"t l;i:'f l'l:llJJELHli'l\ 'Ciliioli', -Oil!l~lm llili~ OJl.c//J*WJlll c iC<l Lb 

'-'i2 lll'FVZ:llllll;tr *l!!!f-'?it!!& rOl::±lUdi', :i\i:l,:'bt!!l';l;i:O/:LI,, 

:te Sr-90 

4,800 51 

1.400 11 

2,500 6.7 

3,200 51 

8,600 4.6 

4,800 57 

150 NO 
190 ND 

380 4.4 

260 7.8 

140 ND 
250 1.5 

600 1 7 

320 1.3 

410 ND 
1000 1.3 

1600 30 

2000 1.4 

970 30 

*' !Jl f jj;O)Jil1!tU!iA!illlh<;tc 11!!1l:l;I:, i'i'~l;I: ±J:R-l'JWtcl:itlllL 'CWIJl<il!~flll}.VCC ,,., 1lJU!i11i'J" 

'? i!l fl(( 1 ;t;; ~!:) 

H·3*1 c,-134 c,-137 Sr-90 

90 640 1,900 52 

31 110 370 12 

17 59 200 6.9 

120 600 1,900 49 

270 1,800 5.800 5.3 

320 35 99 57 

210 24 95 ND 

120 27 110 ND 

76 84 270 29 

41 58 180 9.0 

100 17 53 ND 
120 21 70 14 

23 87 31 1 7 

28 49 180 1 3 

15 59 230 2 I 

28 "/.3 24 1.2 

15 54 20 31 

12 9.4 30 1.4 

2200 1.8 7.5 3.5 

ID.'t t'0*2 

Cs~l 34 c,-137 

660 2,100 

450 1,530 

621 2,000 

180 500 

100 600 

1,197 3,890 

20 65 

40 140 

0 10 

0 0 

7 57 

30 150 

221 799 

2 0 

10 20 

413 1,476 

365 1,280 

471 1.670 

288 993 

1;t;;ti: OJliltMff!;JlllliJ<f.i,c 'lllfi 1;1:, ""iillfitOJJl<i; * •J I 1111, Jc-::i::J Q ·1?, !l!!il'h<ilii 'J~l:l;VJ:L <ll[.t,, i~ //Jilt+ OJJ; 51,::~!!<illill'l'>Zl L n ,,., 1lJW'1:1 fl 'J, 

c, · 1370) 1;t;;j;\;, 
I~ T·~I: ~11W1J1l: * 3 

Cs137 Cs137 
1t><J( l{Ij'</( 

4s~~ 53% 

"' 81 ~. 

9% 9Pi 

79% 21 ~. 

91% 9% 

0% 100% 

59% 41% 

44% 56% 

96% 4% 

100% 0% 

48% 521 

321 68% 

4% 96~. 

100~~ 0' '" 
921 s~. 

" 98% 

" 98% 

21 98% 

1% 99% 

CmJG<) 

'illJJE>f-1':,,e 12il(5) (if() OJ ?ll!iitlit*lOJ<';' Sb I 25b<J2Bq/L"('ij; tJj I lil ii\!ifOJ ?it!!ilil OJ Sb I 250J!j;llJ ~~!\\ 1~1;141 Bq/L)' li!l0Jl>'*41J: ?it!!ilil' ?it!! lkl:tsb 1251J:ij;tjj ~!J'l l~*iilii' 

... 
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2. 2 K~~*M~~*©~B~WBmM•©~~~C2/2) 

... 

(ffJGC!) 

*l!!l! ( 1'>t:.-tt +*li+I~) 6i!!ll& I 1'>t/lt) lil'J'-IJ:?.(4 
Cs-1370)1~:..-~J\, 

!lD!i !i)'J'-lt~IJ!IJJ';?.(5 

r_1J7 i].lj)i:;j{-{:,,-f-- 1**B ~ffi 
Csl 37 Cs-134 Cs-137 'i fl Sr-90 H-3*1 Cs-134 Cs-137 Sr-90 Cs-134 Cs-137 1t,lt 

2-~.mt 2 ll ll! ;!; !lJ 111 A a Ii! J: 2015/2/19 1Jj 6400 23000 52000 45 600 760 2600 3.2 5,640 20.400 11% 

?015/?/18 1Jj 30 100 360 - 280 4.1 16 3.6 26 84 16% 

2015/3/8 "'*6 33 10 41 35 12 0 0 lOO'n 
KIJl*lill!JI K!Je1Ml\!JI* Q 2015/3/9 "*' 5.0 21 62 - - 5,8 21 - 0 0 100% 7)<[J 

2015/3/10 1Jj?.(8 21 78 150 - - 20 70 - 1 8 90% 

2015/3/11 Ill 11 42 70 - 8_fi 10 41 - 1 1 98% 

*' lil 'i'tJ:ii!l!i l;l:f *!!!!! -1,i!!lf:!tJ 1'lftil LlclJI, ftl:t,:;oll!t; IJ:Ol:Ltc, 
*5 1n •rif OJJ&M~iil!lill';l!;c 1tJ11!f 1;, :~!lt 1:1±!lll"'1v.:c1:1tll!'vc1JJJ)(lil!,,,:mA Lu,,,, EJll!ltt1'! '! _ 

1'>t:.-•lt0J11<Mniii!l111i1"'' 1±1;1';1;1:, "'ii!l1!t OJ*'~*'! 11!11 JL --7:1n .,? ·!iii ~;n'ili "J+rn;v;'' li.t, :mrollt J OJ J;'it;J<;!l<J/l.i "' l'i'i'E L n ''° 'lnil1fi "J, 
?.(6 I) :,;l1J;;?ffii~IJ(700)l:l;l[llljijjtJCL, 

*7 l]\ffi!l*lJ~tt.s? 0 

*' <;1-;;:J1J:.-?H;t111rno11:1;t[lllffil;ttJL '"" lifJ s OJ21,oo-24,001cl!!'i'"'f.llm'J, 

iJ'\ltl\""C O)aiJ11illi ld:1;.t "F O)@ V), 
• Kt1F-7l<Jl§;'li1J~~J;::J: 6 BfifiO) 31:5, 17-t ::;J}U::*rr7-Jfl.1}1al~IQJ~1JBfifi1:l1 1 Bfifi' 17-t ::,Jjfl.1:J1:R:@C:8~1JB 
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>' J l- i-7IY:A 'nrl!iJ1il! ,_, 'l!ii!!(3/16-3/24lllill~) ,©Jllit .!iji. fil: {'•:?~I~ I 'h H~ } ~~ :±:~IH'f 1il!*ii!l ~,( T ©±!i\3 l;t ND( llii:±J~~J'l.1ii) 11J\'ll\C. 

E1')b-134 : 3.3 (H25/10/17) -7 ND(l.2) 
tr)')b-137 : 9.0 IH25/10/171 -7 ND(l.1) 
i;/'\-$7 :74 {H25/ 8/19) 7 ND(17) 
~IJT 9 A :67 (H25/ 8/19) -7 12 

J!1?b-134 : 4.4 (H25/12/24)-7 ND(l.2) 
1!1')b-137 10 (H25/12/241-7 ND(l.2) 
i;l'Z-')1 : {H25/ 7/ 4)-7 ND(17) 
r'Jf ') b :sg 1112s1 e;1917 4.s 

1/2P). "F 
!/SP). "F 
l/4P). "F 
l/SD). "F 

1/3P). "F 
1/SD), e 
1/3~)." 

1/lOPJ T 

:±1111! :!l!li\!!l:t.J ill-b. -"\- >'1il li!ill!-JJR i' t.J ~!!i:Pfi /i\l ill 0) li~~1ttlo/.JI!!! 0)5HIT!:1i!>! 
.------~~~~~ 

tr j ry A .134 ; ND( 1.3) http://www.tcpco.eo.jp/nu/fukushima np/11/smp/indcx j.html 

£1?b-137 : 3.6 tr1?b-134 : 3.3 (H25/12/24)-7 ND(l.2) 1/2P)."F 
i;r\-')1 : 28 [ 31l 248J l!:i?b-137 : 7.3 (H25/10/11}-7 ND(l.2) 1/6PJ"F 
rlJT?b : - l*ii!Z i;r\--$1 : (H25/ 8/19)-7 ND(17) 1/4PJ"F 

• / r1Jf?b :68 1H2s1 s1191 -7 5.9 i;10P;i: 

~ 
1!19b-134 : 3.5 {H25/10/17}-7 ND(l.3) 1/2P)."F 

[jfi!!IJ] '~ t!1?b-137 : 7.8 {H25/10/17}-7 ND(l.O) 1/7PJ"F 
'• ~ - i;l'Z-')1 :79 (H25/ 8/191-7 ND(17) 1/SP)."F 

J!19b-134 : 5.0 (H25/12/2)-7 
1!3f?b-137 : 8.4 (H25/12/2)-7 
i: l'Z- -$1 : (H25/8/19} -7 
flJf?b :52 IH25/8/1917 

r'Jf? 11 :Go (H2s1 s/191-+ 5.8 1110PJ" 
ND(l.2) 1/4PJTI \~ ~ .• 
ND(l.O) 1/8PJ"F /~ 1:!19b-134 : (H25/10/11)-7 ND(2.0) 1/lOPJ"F 
ND(17) 1;4rJi:I~ / ~ mi:!if!'li"1im~ tr1?L1-137: 1H2s1101111-7 3.3 1;20PJi: 

~---------5._9 __ 1_;s_PJ_"F~. //p ~:i i:r\-?1 :3201H2s; s/121-7 1/7PJ"F 
. Uli!~rtimm111 o r1Jf?b :s101H2s;9;21-+ 140 i;3PJe 

• -134 . 2.8 (H25/12/21 -7 ND(l.6) , 1/}'ff t'l?h-!34 : 2.3 tr'l?il-134 : 2.2 
1!1?.b-137 : 5.8 (H25/17/2}-7 ND(2.3) 1/2PJ"F ~ b?h-131 : 6.3 tr'l%·131 : 1.4 
i:-"--$1 : (H25/8/19)-7 8/lOPJe /..f, . / :'EX.-?' : :'E-"\-$1 : 
r'Jf9b 24 1H2s1s;191-7 5.8 1;4r;i: llil)ii!lf!'lillii~n llilii!l'P>'<l r'Jf?i. :zoo * r'Jr?h :300 * 

~~, ,_¥' • I H?h-134 : 3.5 

~ 
________ . ~ u tt•• . -··ir·· t'l?h-137: 
~ .. v · £. .- 11 I:@:-"\-?' : 84 

l
b91'134 I 60 10 n·-~::::=-· ~::.: [!;i)ii!lf!'l~tiff~l (/0 o· ~ tp,=tl Ill' flJf?A :450. * 

. . . I )!.. . 0 y ll '~O)"C'.'/'/Y7'1~H2G<j' 31l ~,(~~illib 
f!1?1.n7 go 10 Y. [6~m~7.K1::urin u l?!lllil!il~ul ~._ ... 
H!l/r?b9o 
i'i'"'-91~ I:: I 30 
s~~ 11~1!!11 

1-'J'T".Jb. I 671 

3FJ 25 El 
'*'"O) 
Jk!ll: 
'T-?1 
a; I::!() 

tr:i?b-134 : 
tr1?A-137 : 
i:r\--$1 
r1Jf 9 II 

-· L'J 
1 0 

171 

l!y')b-134 ; (H25/ 9/16)-7 
l!y')b-137 : {H25/12/16}-7 
~rz-$1 :390(H25/ 8/12)-7 340 
fl)f') 4 : 6.50(H25/ 8/12)-7 1,900 

400 
1,600 

'./6D). "F 
l/4D). "F 

ii j!ij*O):@:-"\-?';]IJiE1ili:fL);J;. '1;f'i.iO);IJIJ".J 
· b. 40 (12~'%1~/IJ·iHH~Jii ~CJ:il>'i:.o)IJ';!!a; 
:tn:L I ;;,, ;;;1::, 7. HJ:Y'J'".J b. 9 OC1J~M 'I' lij I:: 
tJ 151 ':I I-')') b. 9 00)'!1!-"i ll'i!! ;;;n,;;, 



)1)~9~ili1'-J IC::c!Slt l>5ti7J< =E= $JiJ::;~©~5R 
~25$0)ft~1jg c.iili© ~t~ ) 

(mll!i~ 
3/16 - 3/24t!li!U ) tr1?U34 

tr;i?o137 

l~I WH0/.7*4 
;J\n H 51) 

60 1 0 

90 1 0 
• ill e-. · ~~ J~ I 1)1 H~ ~ l~tl:J ~&Wi~*)il!©I!!€; l<l: N Dl:::!~il2 l.,, ( :J0) l<l:~ tJ:j ~~ Wf~, ND(H25) l<l: 2 Sif.'i' ~ll'l.\l'C L, '(ND JfQ/791190 

(:t,'-11t!!t 30 1 0 
l~L 11~1111) 

i'J'T?b 6)1 rn 
L/-0 [~)iliD~t*fP.~(jqi-g 1 km)] //-0 [~)11iD*ill~()qi31 km)] Ql 

\!)'9/\-134 : ND (H2s) 7 ND(0.55) \!)9/\-134 :ND (H25) 7 ND(0.66) 
\!19./\-137 : ND IH25l 7 ND(0.65) 1!19/\-137 :1.6 IHZS/10/1817 ND(0.67) 1;2~JT [~'iliDiti*m~ ('qi.c,. 1 km)] 
i:"\-?7 :ND(H25)7 17 i:"\-?7 :ND(H25) 7ND(15) I ' I~ 
~1Jf9A : ND (H2Sl 7 ND(l.6) ~IJT')il :6.4 (H25/10/18) 7 ND(l.6) 1/4~.A·F I tr19A·134 : ND (H25) 7 ND(0.74) 

l!19A-137 : ND (H2Sl 7 ND(0.59) 

1119/\-134 :ND(H251 7 ND(0.71) 
\!19/\-137 :ND(H25) 7 ND(0.74) 
i:l'\-')7 :ND{H25) 7 18 
~IJf') A :4.7 (H25/8/18) 7 ND(l.6) 1/2~..(T ·,, 

'D ~t~J.iim±£~tf~~(;qi-g o. s km) l 

1$,6€l-~li~1.I< D ~t!Q~ l 
111911-134 : 1.8 (H25/ 6/21) 7 ND(0.87) 
1!19/.\-137 : 4.5 (H25/ 3/1717 ND(0.81) 
i:I'\- ')7 :12 (H25/12/23) 7 11 
~IJ'f9A : 8.6 IH25/ 6/26) 7 ND(l.5) 

~ .. 

:1 

1/2D..( T 
1/sD..( T 

~" ("'\ Jfj~IJJ 
~"'·\\\• 

i:l'\-')7 : ND {H2S) 7 ND(15) 
~1Jf911 : ND {H25) 7 ND(l.6) 

[$j'µJ.j)ffi±£iti!Q~ (jqi-g 0. 5 km)] 

O:..___ 
"'~- ... 

r ~\\ f;.,~~------~ 
~~~----~-~~~~~~ 
f!;t~ll-134 : ND (H25) 7 ND(0.73) 
1119/.\-137 : ND (H25) 7 ND(0.90) 
i:/'\-'.)7 : ND (H25) 7 15 

l!19A-134 : 3.3 IH25/12/2417 
1!1911-137 : 7.3 (H25/10/11)-7 
i:l'\-')7 : (H25/ 8/19) 7 
~IJflJll :68 (H15/ 8/19) 7 

ND(l.2) 1/2D)F 
ND(l.2) 1/6~..(T 

ND(17) 1/4DJ T 
5.9 1/lO~J T 

~IJT9 /.\ : ND (H25) 7 ND(l.6) 

'&.···· 
' 'l!19A-134 :ND IH2SI 7 ND(0.54) 

\!1911-137 : 3.0 (H25/ 7/15) 7 ND(0.58) 1/5~..(T 
i:I'\- ')7 :15 (H25/12/23) 7 9.0 6/10~..( T 
~IJTIJ A : 1.9 (H25/11/25) 7 ND(l.5) 

ilii!~i!ll7J\!i.1 

0; /I,· I-7 I:;.t A 

========mS~ttn i 

i! jlij/j\0):§):-"(-
1>,]~JEfilC:I;!, 7i: 
t/!O)t.JIJ".Jb 40 
(12,'%1~/ 1hfl~ ' 
t~li JIC:J:i5~ . 
Ii';'!!; ;l;:/1, 'CL I;;,, 
'if.tc. A HJ;;?'? 
""90C:m~'llfliti 
l:tJ"' 1' -~ I')? b 
900)l<J'$1J~;'!!;£ 
:/1,"' 

~- t±l!ill ~Jli:iitJ It<- b -"-9 l~ !Oi!ill-fjjlj' ;IJ§l;~J'ft~Jll0)/j~~"'i!E'#!lt0)5f fli*iill!: 
3,Ej 25 El 'if.'t'Ollli:il!T'-?£1:!!'.> 
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12 $.- '7.L..134 [Bq/LJ ND (5. 4) 
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~jj)f.J{fJL';: c f.J' i;, 3~~~}Jaliil1ti[iO)iihrml:;~J! L f.: t,0)0), 
m.tA.O)jJ.tti:l l;tfJ L' C *IJlff o 
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4. ;i}m±~IAJ<T.>~*~~11: J: {> ~1j~O)JJR~ ( 1 ) 

1AJJWJ±[lpg0)7}(0)~'*JT*!5:I (3¥JiX;271f3Fl 10B t¥!fJl • ~'*JT) 

t.li!7J<.I IJ 7 (t.li!7J<.&\!fr139) H 4~t(10:15) H 4*(10:20) H4(10:10) 

i:,..;::.-9 [Bq/LJ 730 450 400 

-!:! ~ '7 .b. 134 [Bq/L] ND (11) ND (11) ND (12) 

-!:! ~ ') .b.137 [Bq/LJ ND (17) ND (17) ND (17) 

f-*7.l<I 1) 7 (t*7J<.&\!fr139) H 4~t(17:10) H 4j:(17:10) H4(17:10) 

i:,..;::.-9 [Bq/LJ 960 440 85 

-!:! ~ '7 .b.134 [Bq/LJ ND (10) ND (9. 9) ND (11) 
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7.1< ill: o:> iii iE ~ 55l 
§I I) 7 ())7J<{1L())~i~lfI~*)7t1<i: [)}_ "F (J)~ICiJ(9 o ff~@, G t.:~""C ())I I) 71<:1.J<())f:ff:Et.J~'~i~IB ~ti 
ko C9©No.l~M•©~~©E~W%~M~l 

NO IDJ]J!i'I 1J7 I 1)77K{lI ~ !ijj; ~ rAJ * 1ll: iii 1'Jll-lf :;I} l; :.17)< 1ll: lilii "Ii' 
[0 Pl [0 Pl [0 P] NO. 

1 1iil'H/B'.ii 4900 2934 5386 N1 *li~J! 

2 1iil'D/G(B)'.ii 4650 2559 4945 1 *lim 
3 3~D/G (B)'.ii 2660 2670 5144 34 ~lim 

4 3iil'D/G (A)~ 2750 2750 5603 33 ~li~J! 

5 3 ~'T-:;I' J ~~IH!J.!'.ii 2770 2772 4644 31 flim 

6 4iil'D/G (A)'.ii(~t{~lj) 2850 2790 4393 59 *li~J! 

7 4~D I G (A) :ii 2540 2651 7686 58 ~lim 

A1 2~!ll!±iilill:F s T R Ji~!lo/Jft'i'ii?z:..-? I IJ 7 5046 2569 6600 20 * 1 

A2 2~1li!!'il~ll:F ST R JlA 7';;~R'i'ii?z:..-? I 1)7 5051 2569 6600 20 )!( 1 

A3 2iil'lll!F ST R Jl~!lo/JR'i'ii?z:..-?I 1)7 2456 2265 7000 20 
)!( 1 

2~!JlF ST RJiA 7';;~R'i'ii?z:..-?I 1)7 2471 2265 7000 20 

A4 3iil'lli!F ST RC U W Jl!!!ijl'Jft'i'ii?z:..-? I 1)7 5561 2958 8745 45 *li~J! 

AS 3~!ll!F s TR JiA 7';;~R'i'il?z:..-? (A) IIJ7 5601 2958 8745 45 
* 1 3~11J!F ST R JlA 7';;~R1'ii?z:..-? (B) I 1)7 5601 2958 8745 45 

A6 3~1li!F ST R J~iY L; :,.-lj-:,.:;f I 1) 7 5650 2958 8745 45 *lim 
A7 4~!Jl!F ST R )i:A 7'Y~ft'i'ii?z:..-?I 1J7 -340 2546 8430 45 ~~J! 

tt •!:'!t :X.::1 3tllill241j::5,Fl26B-7,Fl3Bl:~3& 
....... ,, 6 
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il1Ji:*'31: ( 1 /2) 

~~i!i~~id: ~). ""F©~IC7.1'9a 
( ~O) N o . l;l:J!1r~O)igjg:i0)~2iiir~l<:X1R.i) 

T/ 
7)<tJ. 97)< 

No. ~ :i: 00 PIT [OP] frr 
[OP] 

1 1{§-H/B~ 4900 2934 

2 1{§-D/G(B)~ 4650 2559 

3 3{§-D/G(B)~ 2660 2670 

4 3{§-D/G(A)~ 2750 2750 

5 3{§-7--::J'Jt,. 
~!Hlll~ 

2770 2772 

6 
4{§-D/G (A)~ 
( ~t jftlJ) 2850 2790 

7 4{§-D/G (A)~ 2540 2651 

ilim·~~frlli~)R ( 1 I 2 ) 

il!f9i il!f~ -+j-"J -+j-j' Cs-134 Cs-137 1£ /3 l'-'J-Tr) .L. Cl- llimt1 !-'. [.;:,, ~:i:B !''[.;:,, [Bq/L] [Bq/L] [Bq/L] [Bq/L] [ppm] *ljt!Ji 1!< frr No. [OP] 

5386 Nl 8.35E+06 3.28E+07 3.57E+07 1.62E+05 10000 2015/3/17 ml 

4945 1 9.68E+06 3.70E+07 6.90E+07 2.15E+05 18000 2015/3/2 m 
II\' 

5144 34 5.77E+06 2.02E+07 5.86E+07 2.92E+05 430 2015/3/2 ff 

5603 33 3.59E+06 1.30E+07 3.63E+07 2.95E+05 350 2015/3/10 ff 

4644 31 1.72E+06 6.38E+06 1.42E+07 1.22E+05 550 2015/3/11 ff 

4393 59 * * * * * 2015/3/19 ff 

7686 58 7.62E+05 2.64E+06 5.49E+06 1.56E+04 640 2015/3/4 ff 

* '*~ "F (!) 'f illi~ I :J: ~J '4;i" :'./11) :;'11;1: ilElfil, 7f< it!. -T-$1 ii' i;jijj 11 :ii ~J /::!j!IJ lllii.,, 71< itl.'tt~JI~(!) 
7l<itl.-T-?la'~m1., 'tL '<::1::1::9 ~' 

•• ·~· 7 ~ 



tJili:*6!l (2/2) 

iii!•ti~filli~:J(j}l ( 2 I 2 ) 

Rw/B i!Ii'.l!-+t;;i i!Ii"" N 7J< {i'l H,:,, +/!! :I: r1&~4~~ ii~1t 
0 !JlJ ii 1l1ii j'iJT ;]< 1tl: Cs-134 Cs-137 Cl Wll:iB [OP] l);lil: i-:1...-:; [Bq/L] [Bq/L] [Bq/L) [ppm] *'I l!li [OP] [OP] No. 

2~!.IM!il!FSTR )I( * * )I( 
H27.2.5(7)<j,)J 

A1 liH1il "~ ft'i' ii'!:)!>? I I) 7 5046 2569 6600 20 2 632E+02 9.419E+02 1 205E+03 240 !blE 
H27.2.27 (!Ml!Hlli) "" 

2-!l' Iii! ill Ill: F STR .. .. .. .. 
H2725(7);{i/) 

A2 Jlt;<. '5·:;:/ft~il'l:ll/?I 1J7 
5051 2569 6600 20 4.508[+02 1.379[103 1 829[·1 03 340 

H27 2.27 (jj!mlllfr) 
j!\!i 

2-!l'll\!FSTR 2456 2265 7000 20 1 390E+06 4.565E+06 5 955E+06 190 H26.12.15 'ii" 
lltl~tft~ A~ii'! :)!/?I IJ 7 

A3 
2~lJ!1FSTR 

Ji!:;<. 7·:;;/ ft'J'ii)::)l /?I 1) 7 2471 2265 7000 20 1.J01E+06 4.415[ 105 5 7161::"06 lBO H26.12. l 5 'ii" 

3~ll!!FSTR 5561 2958 8745 45 
)I( )( * )I( H27.3.5 (!lillin'lfr) AA A4 

C UW )j;ljliJ!~ ft'i'ii'! :)!/?I 1) 7 
1 941 E+O:J 9 3301.+03 1 513E+04 440 

H27 .3.19 (7!< iii:) 

3~tll!FSTR 5601 2958 8745 45 
)I( )I( * * H273 5 (IMli!llfr) AA Ji;<. '5·:;:/ ft'J'ii'!:)l /? (A) I I) 7 

l.926E+03 9.014E+03 1 513E+04 410 H27 319 (7J<iil:) 
A5 

3 'S-11\!FSTR 
5601 2958 8745 45 I 928E+o:f 8 718E+O:f * 390* H27.3.5 (ltlli!JIH) AA Jlt;<. 5•:;:/ i.'i'il'l :)!/? ( B) I I) 7 1 461 E+04 

H27319(7)<{ft) 

3{\'!J!iFSTR 5650 2958 8745 45 2 667[ 100' 1 155E+Of 1 44 ff+03 )I( 60 * H27.3.19(7Kift) • A6 ii: f' v /-+J"/ ;f J: I) 7 H27 .3.19 (f~'I ~\{ff) 

4{\'!lllFSTR 
-340 2546 8430 45 !lllE A7 J1!: A '5 •:; :/ i'J' Ji\' '.)I/? J: I) 7 1790[102 6.635[ I 02 8425[102 50 H27.2.5 "" 

FSTR:~~~~T&~~~(~~) ( 7-$' l;l:.iJ'iJll~:lE1ii<1)Jj.iiaJi) 

- )I( l!@IJ l> if!iE'~ill&"'t/ :1 'J::; '/ L•t~ \ l> llilml<t , <t'llll!ii(OP3000)0)fi~lilil£ 
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• ~}~~7./<imt.l' G 0) ~t:li9: :±lit~ ~iJlfi!li L f .:*ili:!l l;J:: J;.J l' 0) ~ ~) o 

~iJlfi!liWJrr;ii: 2014~4Fl 16 a -2015~2Fl 23 a (314 a rfli) 
~t7Klll l~ll!I# ~MJttl:JJl(Bq) Bq/El 

~ f£: /3 2.3E+11 7.2E+08 
Cs134 5.0E+10 1.6[ fQ8 

Cs13/ 1.0E:+11 4.8E+08 

Sr90* 1.5E+IO 4.7E+07 
H3 4.0E+l 1 1.3E+09 

AJJe7kflll f£: /3 1.4E+IO 4.4E+07 
Cs134 2.6E+09 8.3E+06 
Cs137 8.2E+09 2.6E+07 

Sr90>i.:: 1.1 E+09 3.5E+06 
H3 5.5E+09 1.8E+07 

1inlle7 f£: /3 1.3E+10 4.2E+07 
Cs134 2.3E+09 7.3E+06 
Csl37 7.6E+09 2.4E+07 

Sr90* 1.5E+09 4.6E+06 
H3 6.7E+09 2.1 E+07 

C!!e7~"' f£: /3 3.2E+10 1.0E f08 
Cs134 2.9E+09 9.2E+06 
Cs137 8.4E+09 2.7E+07 
Sr90>i.:: 1.1 E+10 3.5E+07 
H3 1.2E+10 4.0E+07 

""" ) f£: /3 2.2E+12 7.0E+09 
il!/t (ifjjj§IJi![;J< li.l: 

Cs134 1.3E+l 1 4.1E+08 ;!':l!/I fl:ft') IJ' 00l 
llll ii!"" Ol jjfc tJj ii!: Cs137 3.8E+l 1 1.2E+09 

Sr90* 8.5E+l 1 2.7E+09 
HJ 4.SE+l 2 1.5E+10 

... *1;t*fij(~tl~J{iij;.g.j;t:1;tffi'fl, t,;~ '~iJ l;t'i: fJ JSJ;:l'}:Cs/J\i;O)t'tt'.iE'.fill~1'.l~:l+J •• •~•n~~~~~~~~~~~~~~~~~--1 

< 1& tl1 :lil: IBq~) Ol Ji: i±J 1.ii1' > 
. H26.4.161J'G 1 il!lr.lllil:Cs, :'i' /3 ' H3~J;U:ifit:lil: 

"'rn11 Ji" L c t3 'J , ift'lli" !Ji, 1 il!lr.1-f (}):!lilt""' J; u: int!it 
IJ\11JililT{Jt(})cL ell!!!., IH2T 1.191'tITT!:l<l:lli El 
iftlJJEL c~LJ, l\181<1:-t"OliJJl!, ifil!i:IJ\~l*>\T {J't,OJ 

cL cl~Jl.l 
· 1 il!IF,1 i;;Ol Jl--7':; 1'(91-1: '1! i'lii B'i;I: 'l\T ~II I: !*Ill! Lt~ljl, 

-f:tf;J:, lll!ilil\! B l;J:t-O'J7'-1'0'i>;l!lL, c!li.i:L,, ITTl:Mi 
'11! a r;J:ITT!:iffill1l a ©7'-:1<1:1J<?t~toic1JY')'EL cllUi:, 

· :fi!!!i:~tnl'f!Jil:i\'O'Jil!i:tl "t'U'"'IT<!cc itJc 1J11s:W1;1:, 
:ftt'i0l7'-:$<b\l!ll.l&L cc '{JtOJc{ii(:;E, 
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<Sr900l'.l'I tll > 
·Sr900'J'.if i±J f :;!r,·:>Cl<I:, )J'!Ji.,fJ.,-Cc 1{,Jl!'i'tl;J;, )J' 

lfiiili"', fi-o-Cc 1t.;:c '\i!'il'i;J:, ;;i:;t.J;'J ttnt" 
1Sr90°l:'.t f!-Cs134-Cs1371 /2 

< ift1J)'EfiHbl!jt/t1 ~Jil'f.fiHi;t l' (ND) Olll!'il'OJJ)lc' > 
. :~1J)( iiO blN DOli!!'il' f ;j:' N DiiO "'l!l c 'c!lll!I:, 

eK13E7J<fIBO)*rrfii3Ei±liilct 6i~tl1 5 
~~l\0)~2it tt\;.0)1JJ:tl0)1J~!!Q 

•f~O)ME7J<~§O)*rrfiME:±liilct, KnE7J< 
~§O)t)(};J0)1 ~!!Q 

X •tR'fJ'6~1*'/\0)iJiilBll (1 B<l'i/C:V'.l) IC:>c\-Clc\, 
r ifli i'I' )'lj l11' 1!: ot v:i !ll;ll 1::: l\IJ 1t 9 <$le 61JO) ffRltll J> c IJI rx2 s 

l'i'8/J118Bll<iill,) I -cc:i~a.§ L,:Ca/C:5'-'97;ti::'.'§:t3 
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ro 
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1. :f&tfj :l:fli'ffili (::?L '-C 

:I& lli :I: ~lJifilfi il ( 3 ~ iil!filfi ~) 

mt i'-1P~~J: I!~ 
Jjj( i'-1;15 ii J: I!~ I Ii.I! ff I \ ·:i T $ 

1 %ll!i! 0.0071 

2%!i.I! 0.00068J;J T 

3%llii! 0.00011 I 0.0010 

4%!i.I! 0.00082J:J T 

tli~t 

:I& lli _;_ ~lJi filfi il ( 2 ~ iii! filfi ~') 

Jjj( .:r-1P~~J: ll~ 

Jjj( i'-1P ii J: ll~ I ill! ff I \';IT$ 

1 %llii! 0.0023 

2%1',!! 0.000092J:J T 

3%!i.I! 0.000017 J;,J. T I 0.000062);), T 

4%!i.I! 0.00080l<J. T 

A~+ t:J 0 

Ji!1ll: 1!Bq/IJ\¥ 

PCVt.i.::Z "gJlllsys 1} '£i1 .:y JE j@: 

9.7E-7J;J T (*;t:i.::Z0.40) 0.008 

8.1 E-7 J;J. T C*:ti.::Z 1 OJ;J T) 0.0007 

9.0E-7J;J T (*;t:i;:z 12J;J l') 0.002 

- 0.0009 

*g0.1 J:J T(0.02) 

lii 1;1: : 1! Bq/!11i 

PCV;t:i ;z 'lli'Jlllsys 1}~7Jl::iil! 

1.0E-6J:.J T C*:tf.::Z0.39) 0.003 

8.0E-7 J;J T ( *:lf.::Z 11 J;J T) 0.0001 

9.4E-7J<J. T (;ffi-;lj;:z 12J;J l') 0.00008 

- 0.0008 

~0.1J;J""f(0.004) 

1 



2 .1 1 ~ti 0) 1& l:fj :I: ~lJi.fffii 
1. :f .Al-~il!IJ )E*li~ 

(j)j!!Ji;IJ1 \-[;l;j (Ji! fll:Bq/ cm3) 

l!lU!2 
!~*I 

lt!R lti1!i 
1:3 :i-t- :i--t--

Cs-134 50E-6 3.1 E--6 
ii1!@1 

Cs-137 l.9E-5 1.5E-5 

Cs-134 1.7E-6 1.8E-6 
316 

Cs-137 8.0E-6 5.6E-6 

* 2/27J;:LJ 27Plf~$.!l:. 

~JPCV;lf;z 'illl!sys 

l*!!JZ El !Ml 
PCV!i"A 'ilf!!Jlsys 
ill r:J (Ba/cm3) 

ii1l [!j] 
Cs-134 Nil( I .6E-6) 

Cs-137 ND(2.9E-6) 

Cs-134 ND(1.7E-6) 
3/6 

Cs-137 ND(2.7E-6) 

2.Jl~:t.J l'i-ii i!ll.$ ~fllli 
12.615m3/h (2/6~3/6) 

3" I:& l±l I: fll fllli 
J!! Ji ;IJ I \- tJ \ G 0) I& ill !!: 
PCV;IJ'Aill r:J(Cs) 
PCV;IJ'Aill r:J(Kr) 
PCV;ij A ill r:J (Krtlf f ;f <f,U,l:) 

i¥ii1!i i¥i1AIJ lllff 
:i--t-- J: 1lil mtJ:• 

3.7E-6 4.7E-6 5.4E-6 

1.3E-5 l.7E-5 UE-5 

~t 1J\IJJ: 1lil 
71!>9--A. r:i· 
ND(7.7E-7) 

ND(1.2E-6) 

f):fl:l'.~R71:> 
( 47F:tr~: 

CD!i!l!:IJ1\-il<J 

-, 
' ' 
' r----

' . - . 

7iH 
tb Cl 

1.1 E-5 4.2E-6 - - /' 
4.5E-5 1.9E-5 - -

:;t;; Jr.\ 
VIL.ii 

(m3/h) 

PCV!J'A 'l[il!Jlsys 
l*l!JZ El !~II 

ill r:J (Ba/ cm3) 

23 ii1l [!j] Kr-85 1.7EO 

3/6 Kr-85 1.8EO 

22 
ii\<"¥' 0) !& fffi:~ 1& i±l l:S'i'fiffi I: fY!:,Ell 

::fl: Jr.J. 
1JIL.ii 

(m3/h) 

23 

22 

fjj: -f ji' lilt 11'! 
7i1L;­

~PCV;l:(;:~/f6~£Ii!sys 

(fl!!fj(O))~IJJE*li~t.Jli!!>{Jl!lJ?'t I;!:, Cs 134+Cs 137?'1~+100.t.J\-~i!iio \ il!li pJi~l*,Ell) 

= (1.1E-5+45E-5) X12615 X1E6 X1E-8 
= (17E-6+27E-6) x 22E6 x 1 E-8 
= 1.8EO x 22E6 x 1 E-8 
= 4.0E+ 7 x 24 x 365 x 2.5E-19 x 0.0022 10.5 x I E3 

= 7 1 E-31!i!Bq/ll'!i 
= 9 7E-7f!i!Bq/ll'!i f) T 
= 4 OE-1f!i!Bq/ll'!i 
= 3.9E-7mSv/:i'!' 

2 



2. 2 2 ~ t10) :1& tB :1: aif!iilfi 
1. 51° .A t-~!flJIJ :iE ft6 * 
(j)jj~~~ltlisysi±I D t,;f;;q.;~1/)E~ !!! 

tUl1 El !t1l (Bq/cm3) 

Cs-134 ND(3.5E-7) 
Ail IEl 

Cs-137 ND(5.7E-7) 

Cs-134 ND(3.5E-7) 
3/4 

Cs-137 ND(5 6E-7) 

L1t:l:m3 /h) 

10,000 

10,000 

liiFf :tfi JI Ji 

,... - - - -
' ' r----
' ' " -. 
' 

~)7'u-r~f11'*1' 
O)~~:r.9 @Pcv!J'7.~lfsys 

71J~')-t±J [] 

71JC?-

(j)jj~~i!tili!isys 

}1},9- '}1!,9-
A r:i lli r:i 

~jj~~~ll:ili!isys/\ D '1 ~J- iHl/JEf.'li!!! (7'0-7'1 f /\ 0

;\'•JvO) B*r.i iJ'i)O) ;Jlij;Jl!) @PCV::li 7. ~!!sys 
71JC?-

j!lf~El ~II (Bq/cm3
) j!lf~El t~ll (Bq/cm3

) j~J[~ El 

Cs-134 2.9E-6 Cs--134 2.2E-6 
Ml!!l 3/4 

Cs-137 8.7E-6 Cs-137 8.5E-6 
iili [!!] 

2.7'0-7'1 f11'-t-1~(]) ll!llr.i(])JM1J!!!$~filli 
3/4 

j~IJ JE EJ R/B 1 FL!lll D ilB 
O)iJl!A:l:(m3 /h) 

~fj [!!] 

3/4 

3. till: tl:I :I: iil!filli 
IJ :lllill:iilli 1:11 D 
Bo P BJl!ro9 '1j; 
PCV7i7.i±I D(Cs) 
PCV;li7.i±i D(Kr) 

8,292 

15,538 

iml i!lli$i i'l'iilli (m 3 /h) 
( jj~Jl\~ll:{li!iO) i.1i:l 10,000m3 /h) 

l*l!~ El 
0 

ii1J [!!] 
5,538 

;,Ir- '¥ 0) JJ( Ii!~ I& 1:11 :!It ill' lilli I ::: f~ Ill 

=(3.5E-7+5.6E-7) x 10000 x 1 EB x 1 E-8 
=(2.2E-B+8.5E-B) x 5538 x 1 EB x 1 E-8 
=(1.7E-B+2.8E-6) x 18E6 x 1 E-8 
= 5.6E1 x 18E6 x lE-8 

3/4 

!t1l 
Cs-134 

Cs-137 

Cs-134 

Cs-137 

t~ll 

Kr-85 

Kr-85 

PCV;li 7.1±1 D (Kr!/f lt<~,uu = 1.0E9 x 24 x 365 x 2.4E-19 x 0.0022 /0.5 x 1 E3 

(Bq/cm3) ifit.R(m3/h) 

ND(1.6c-6) 
19 

ND(2.6E-6) 

ND(1.7E-6) 
18 

ND(2.8E-6) 

(Bq/cm3) im:i:(m' /hl 

ND(5.6E1) 19 

ND(5.6E1) 18 

= 9 1 E-51!\IBq/lfli ~) T 
= 5 9E-41!\1Bq/lfli 
= 81E-711i!Bq/!flifJT 
= LOE+ H'i\Bq/lfli fJ T 
= 9 3E-6mSv/fff) T 

3 



2. 3 3-ij-tl 0) t&: tfj _;_ ~!jliffij 

1. ?"A. r~ JKIJ :iE*li :!!!: 
·~ - I (j)iiii-t-1"".t!B 

,..--.._ F ~ llii+li'J:~B H "' ••.. ,,,,,,,,,, (2)PCV1i;<. 'l\'l!J'sys 

' 

' i ~ ~ ~. 1±1 D 
71l~i---· I 

(j)Jjjt 'f-jfi J: ll' (JI! itl:13q/ cm3) 
ml i'- 1/F J:l! JJi! 

~)PCV:ffA. ~l.!Jlsys 

!Jiilll< B +Ml 
IJl'i ::t-#5@. J: llfl lll!S111f 

j¥ii1§(j) i¥iilli® J: llfl ;jlfii.(m/s) 
!!iii!~ B t$:~ 

PCVb'J.igl!l!systlJ IJ mtl: 
(Ba/cm3) (m3/h 

ilfj@l 
Cs-134 ND(2.0E-6) ND(1.9E-6) ND(2.1 E-6) 

0.01 
Cs-137 ND(3.4E-6) 3.5E-6 ND(3.4E-6) 

ll1J@l 
Cs-134 ND(1.9E-6) 

20 
Cs-137 ND(2.8E-6) 

Cs-134 1.6E-6 8.3E-6 2.9E-6 
3/2 0.06 

Cs-137 5.2E-6 2.7E-5 1.2E-5 

Cs-134 ND(1.7E-6) 
3/2 20 

Cs-137 ND(2.8E-6) 

iii' Of' (I) !& ii!! li: ;\j( tt1 .!Ur iill I : ii Ill !!iii!~ B t$:Hi 
PCVb';\ ~l!l!sys:±: IJ ~lit:i: 

(Ba/cm3) (m3/h 
(~J&(I) ;~1/J:E*~ *tiili>~lll;t'l il, Cs134+Cs 137t'l~tii1!tJl-jlf itlic' llID'PJTtlliilll) ll1J@] Kr-85 ND(6.2E1) 20 

3/2 Kr-85 ND(6.1E1) 20 

2. Mt l:ll :I: Nfilli 
?,:< IJl'i i'-rfiii\i:J: l!ilfJ' <':>~ :±: ;n\:1:1<1:. H27 3. HJ!i'f 

(/)~~§e'f :!I (m3 Is) 'l!:iOOlll 

;\l( :±: -"l ( Iii! i'-IP iii: J: llfl ) 
;\l( :±::JI!: ( lll!n/\ •/'f) 
PCV:ffA.:±: IJ(Cs) 
PCV:ffA.:±: IJ(Kr) 
PCV:ff A.:±: IJ (Krt~l<J'.($fllll) 

=(8.3E-6+2.7E-5) x 0.09"' x 1E6X3600x1E-8 
=(2 9E-6+1.2E-5) x (0.06 x 5 6 x 5 6)E6 x 3600 x 1 E-8 
=(1.7E-6+2.8E-6) x 20E6 x 1 E-8 
= 6.1E1 X20E6 XlE-8 
= 1.2E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x 1 E3 

= 1.1 E-41!i!Ba/Si# 
= 1.0E-31!'iBq/Si# 
= 90E-71!'iBq/Si#l'Jl' 
= 1.2Eli.!JBq/Si#l'Jr 
= 1.4E-5mSv/'9'l'J l' 

4 



2. 4 4 ~ t10) :1& tB :1: aif!iilfi 

(JJ1111*4 ijR t±J LAil !J / I- r!l 
f;\fj*lll171/ 

(3?-rft) 

1 .~;;q .. *)HIJ'.fE*6~ 
dl:l?!.i*4lf~:±lL!ll:i:J1 \-pg 

/ 
.. , 

' 
' 1---- -. 

7<M-

' 
' 
., ___ -. 

' ,---

7r~- Lt±JCI 
·····---' • • 7<Jc,~ 

I 
1 

• IUJ ' 

liiFi"/i' lll'ii 
~llH4 llli Ui 1., Ill IJ11' -~~Ji\!~ ill 

(:l?/.i*4lf~:±l l!ll:i:J1 \-jJ~ll\~1r. A l:J) (ljj. {:ILBq/ cm3) ~:l?!.i*4lll1:±l l!ll:t.J1 \-li~ll\N~iF.: :±l i:J 

!*lll1B tn!fi SFPi!i%'i 

MIEJ 
Cs-134 ND(5.8E-7l 

Cs-137 ND(9 5E-7) 

Cs-134 ND(5.4E-7) 
3/10 

Cs-137 ND(8.8E-7) 

2.jiJ.it.J1 'i-i.i IN~!i!ifllli 
6,727m'/h (2/11-3/10) 

3. I& 1±1 :I: !iii flllj 
l?l\*4Jlll :±l lJll :i:J I \-fJ\ i; OJ iJlii JJl!)li 
l?!l*4lf~:±l l!ll:i:J1 \-jj~jl\~~irl\ 

'fr:J'/:J'/ 
1111· -J: ~B 

iv1Ai!i%'i 
!!l!lll1 a Hill! :tl?.:*4lf~ :±l l!ll1J11' -

jj~Jll~ll:±l i:J (Bq/cm3) 

ND(5.SE-7l ND(5.7E-7l Cs-134 ND(5.1 E-7) 
MIEl 

ND(9.1 E-7) ND(S.SE-7) Cs-137 ND(9 OE-7) 

ND(5.4E-7) ND(5 5E-7) Cs-134 ND(5.4E-7) 
3/10 

ND(8.6E-7) ND(S 6E-7) Cs-137 ND(8 9E-7) 

;;} !'f' OJ ~iii f !& :±l JU. iil1 iiffi I = ~ Ill 
(f/l~OJ J~rJ;E$1; ll\:i.Jl;V,;r,Ji# l;I:, Cs 134+Cs 13715-~till!f:Jl-ll!f li\L '00 Plif!i\l!ll) 

= (5.4E-7+8.8E-7) x 6727 x I E6 x 1 E-8 

= (5.4E-7+8 9E-7) x 50000 x 1 E6 x 1 E-8 

= 9 6E-5{!,i:Bq/lf!i µ..( l' 
= 7 2E-4i!Bq/lf!i µ..( 1' 

im:1 
(m3/h) 

50,000 

50,000 
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~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
~if 1illi ;1J J! 
~ l<iiml !!l!:I: 1;i: * ll' Jlilii!i, l!li P'l *I± l!':, "l!ra9 iili+J!tJc n1 iO ~1 Jil:<:;Jt &? ii, 
~t~191J 

3Fl 6 B ~t~tml 1.3m/s 

¢:J ~t 

(~;'..J 
VO 

P4 

V6(P6c0) 
V4 ! V4 

i $5 i ' 
S3 111=1!!) S4 

V1 ~ r 1 ---4>V?. 
Sii I S2 

Pl p 
P2 

J)il 7-:IPJ!!!! 

~ [ S6 d 1:1'~UllAWl ll!~~:~V.l l (f~')ll'Ffl , 

V3 P3 

P5 vsj 

7J1\­
( ti: i!l /Bl ) 

S8ct.i1\-llt!V~:+11, 
r:f, 300x471ii'k1\IJl.llt+1rn'.fll1\r1lltJ 

VO: ?Hi\lli1~ (mis) 
v1 :7.11\-JfitHiAlUm(rn/sl 
V2: 711 \-jfittflAJ!J.j~ (m/s) 
V3: 7J1 \-jfittflAJl.l~ (m/s) 
V4: 7.11\-Jiitl'HAJl.j~ (mis) 
V5: t.11 \-JTittl:lAJl.li (mis) 
V6 : tJ1 \-jiff t±l AJ!J.lm (m/ sl 
VJ: H'lillil~ Cm!sl 
Pl· J:iil\{!IJf±:tJ ('tli!.) (Pa) 
P2 ciilii!1Jf±:tJ l'tli!.I (Pa) 
P3 J:iili{!IJff :tJ (i!!ili!.) (Pa) 
P4 ciilii!IJff:tJ li!!ili!.I (Pal 
P5 ..t~/I;fJ(Pa) 
P6 RIBf!\JII:tJ (op,) 
p: :!J1 \ ··f!\JII:tJ (p,J 

SI . :!Jt \-IDiir.iilii!l (m2
) 

si · :tJ1 \-IDlir.iilii!l lm'I 
S3·tl1 \-IDlir.iiliill Im' J 
S4: il / \-IDlir.ll il!J II! Im') 
S5: RIB.:.: :!!:iii ill 0 ilii I• (m 3

) 

S6: RIB 7'11>Jtl!A 0 i!I 0 i!iil• Im 2) 

SJ 1 RIBJeffi lfljjllllJ 0 iiii!l Im') 
SB· iJt \-/ll~llll 0 iii!~ Im') 
S9: !Jflil 'f? f-Ojljz, ilii!JI (m 

3
) 

Q : ~i<\~ Ji (kglm3
) 

c I · lli\II ll\l&(jtJl\\.t ffi.111 

C2 lli\II ll\ l&(jtJl\\ c ffilli 
C3 lli\fi ll\l&li'!l J.!l.t ffil/) 
C4 1 lli\LL ll\ l&( i!E I!'! c ffil/J 
C5 li\fiiU&IJ: l!lll 
' flt Ii: !ll:lli '*;Ji 

6 



~~1 1 ~ {ljf J.it.J I ~ -0") ii jj,$ aifliilfi 
11.li!!~VI:' <>I:. 1'iltl!I. Tilt~IJllJff:IJl;l<XOll:Js'Jl:tJiO, 

J:;fitt!l.IJCltfil) P1.:C1 x p xvoA2/(2gl ···{1) 
fjfittil.IJ(~tJiL) P2=C2X f) XV0"2/(2g) '"(2) 

J:jfitjJl.IJ(i!.§Jil) P3-:C3x p xvo·2/(2g) ···(3) 
l' :mt~.IJ ([§J!I.) 'P4ccC4 )( f) x V0"2/(2g) ••• { '1) 

J: fill PS::C5 x p x V0~2/(2gl .. · { 5) 

r<Jr:Eli'P. llllr~ff,Ol!!IJ\il<ll<f !: 1:9 :01: 
P1-P::( x p xV1'2/(2gl 
P-P2.: <: x p x V2''2/(2gl 
P3-P:.f. x p XV3~?/(/e) 
P--P4=t, x p XV4"7/(/g) 
P--P5"'~- x p x V5'2;(2g) 
P6-P"'-:!' x µ x Vfi'2/(2g) 

g;g'.ll,J»it!:J A:fil©? 7..1 \7:.,.. A.it.Ii 

""(6) 

"'(71 

'"(8) 
"'" (9) 
"

0 (10) 
... ( 11) 

(VI x S l+V3 x (S6+$7)+V6 x 85) x 3500"'(V2 x S2+V4 x (S3+S4)+V5 x $8) x 3600 

"'ill /:.6 ill llJ 10\\' r Y J 1:9~1: 
Y=(VI x S1+V3 x (S6+$7)+V6 x $5) x 3600-(V2 x S2+V4 x ($3+S4)+V5 x SB) x 3600 

V1' V2, V3, V4, V5, V61;t(6), (7), (8), (9), (10), (11)J:tl.:J~l), P©l*J~t.;:o:rr:, fYJ;/J\-li!Jl::fJt)J::?t:: 
P17Jlii1i ll•l!l!T i> 

VO Cl C2 C3 
(rn/si 

1.28 0.80 -0.50 0.10 
$1 $? S3 $4 

( rn1l !m 1i im2l (mil 

1.20 L20 120 1.10 

l'I '" P3 l'4 
(Pa) (Pa) (Pa) (Pa) 

0.080667 -0.05042 0.010083 - 0.05042 

VI V2 V3 V4 
(rn/s) (m/s) (m/5) (m/s) 

l.400 0.425 0.898 0.425 
IN OUT IN OUT 

01N L'ltA 
OUT iti.H:l 

C4 C5 

-0.50 -0.40 
$5 S6 

(m2l im2l 
0.29 000 

Pb P6 
(Pa) (Pa) 

- 0.04033 0 

V5 V6 
(m/s) (mis) 

0.128 0.802 
OUT IN 

~~Jl­
tJ~'.'ii\.?7:.-Jn.:i: 

l!ii~lj! 

s p 
fk,,/m3i 

1.00 120 
SJ SB 

( rn'l ( rn'l 

0.00 3 32 

p 
(Pa) 

-0.03933 

V7 
(111/5) 

0.000 
OUT(}j~j;\) 

6.8~0 m3/h 
0 m3/h 

6,890 m3/h 

y 

(rn3 /h) 

0.00 
OK 

s& 
lm21 
2.88 
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~~2 4~t1~*4JfJltfj LffltJ1\-(J)jfrif!i$8'ffli 
~lJ!fillih"ii'r 
~Sl\illli!l!:11t1;1:;>tl!~lilill!, Jt~r.*l !11-EE~, 11*r.1 ii!il!(to:i: n1G nJJ--c:J<!IJJ.i, 
~+~m 
3Fl10El ~t~tilli 3.7m/s 

\:J~~ 

.!4 s1 
P1 IJ+-J>. 

Gal.il~:iJ 

P4 fv4 

p 
7J1\­

52 

~ 
53 P2 

D(~'l.,.mm;n) :-=:t-t ------------s4------
n;; I :ti' ill Ii! 

(IJ~.li\Al 

?-::; 
VO 

P3 fv3 

V5 
-~lWtljtl;!l\fJ\IO, 

J"i-ftl"-O)JfitW 

P5=0 
/JiH· :ti' Jlt l'1 

p 
jJt\-

VO: 91-~Jl!.\Jll! (m/s) 

V1 : 7J / \-1'1 ii1i t±l .1'-Jl!.\illl (m/ s) 
V2: 7J I \-pg iiil t±J },Jl!.\i! (m/ s) 

V3: 7lt \-l'1iiilt±lAJl!.\i! (m/s) 

V4: t.J1 ~-17'JiA!WAJ!l.Jm (m/s) 
V5: tJ1 \-fl-] i.iil t±l Aliti! (m/ s) 
P: tJ1 \-!'11± jJ (Pa) 
Pl: J::iiili!l/f:fjJ (jtJl\l) (Pa) 
P2: riiilifi~J±jJ (jtJil) (Pa) 
P3: .liliil~J±jJ Offill!.\) (Pa) 
P4 l'ii1iil1JJ±1J (i!ill!l) (Pa) 
P5: R/Bl'11±:1J (OPa) 

s I: 7J1 \-/IJlirn1iliillilm'J 
S2 7J1\-/IJlifj,1iilJ!lilm 31 

S3 7J I \-~l\rn1 ilii fk ( m 4 
i 

S4: jJ I 1-m1tr.1 ilii Ill ( m" 
So: ll!fe¥ 11< li! il: &~~1111 iliilll ! m'l 
p :!l!~i!Jil(4g/m3 ) 
Cl Jl!.\l±iH&UtlmLt m1JJ 
C2: Jl!.\l±(l\!&11tll!l l'iJ!J) 
C3 : Ji\ff il\!&(i!l! ill: i!IJ) 
C4 Jl!.\EE il\ !&li!l! llR l' il!JJ 
/; ffHl(J!UJi il\ !& 

9 



~~2 4~t1~*4JfJltfj LffltJ1\-(J)jfrif!i$8'ffli 
ll!iil!i\'V i:"t -Ot. J:iiUJI. l'ilt~IJOJEE:h l<l:~Oll:ISIJ l:tJ", 

J:iiUIJl~tli11 Pl=Cl x p x V0°2/l2gl ···I 1 I 
l'iJitfM!J(~~g;l) P2'-'C2x f.J xV0~2/(2g) ···(2) 
J:.ln£{1!1j(iffiJi) P3;;.C3 X p X V0'2/(2g) • • • (3) 
"'F j!if {!!1j ( il!j};J.) ' f.!4-=C4 x p x VOA2/(2g) ••• ( 4 ! 

l'JEEFcP, lliil\l1:lil0l!Mft1Uil' ( l:"t <JI: 
PJ-p:;._f, x p XV1A2/(2g) ••• (5) 
P-AP27~ x p XV2A2/(2g) ••• (6) 

P3--P;;;;( xp xV3'2/(2g) ···(7) 
P-P4::( x p xY4~2/(2g) ••• (8) 
P5AP'-t. x p XV5A2/(2g) ••• (9) 

~11\illt!J A il!Ol<' "' \?/ :;<;\; 1<1: 
(V1 x S1+V3 x S4+V5 x 85) x 3600=(V2 x S3+V4 x S2) x 3600 

li'i!!bbil!Ollll<\'IYJI:~ <>I: 
Y ;;-c(Vl x S 1 tV3 x 541y5 x S5l x 3600 -(V2 x 331 V4 x 82) x 3600 

V1, V2. V3. V4. V51<1; (5), (6). (7), (8), (9) il:'.;l:J:~J, POJOOi&fJ:O)-C, ry JfJ~-tiDl:fJi>J:·St: 
P OJ Iii ii ;JI l!rt <> 

VO Cl 
(m/s) 

3.73 0_80 

Sl S2 
(n/l (rn2) 

044 0_81 

Pl P2 
(Pa) (Pa) 

0.682667 -0.42667 

V1 
(rn/R) 

2.37 
IN 

*IN ·mtA 
OUT::JitW 

V2 
(rn/r;) 

LB6 
OUT 

C2 

-a.so 
S3 

(m1l 
0-46 

P3 
(Pa) 

0.085333 

V3 
(m/s) 

0.85 
IN 

C3 C4 ( p 
(k..- 1m:J) 

0.10 -0_50 2_00 1.20 

S4 S5 
(n/) (rn1l 
0 81 4_00 

P4 P5 p 

(Pa) (Pa) (Pa) 
-0.42661 0 -0.00293 

V4 V5 y 

(111/s) (rn/t;) (m0/h) 
L86 0.15 000 
OUT IN OK 

;Iii;~>!' 8,45? rn 3/h 

10 



~~2 4~t1~*4JfJltfj LffltJ1\-(J)jfrif!i$8'ffli 
~ ~ e: (})j!ffii)!l!.!ii~filli c -m ) 

iO/ll 

i!!iitil!iJlfil 

~ti!§f~ 

:Jtjliffl!ill. 

~tm 

:IL:lt'Jltll 

~t:lm 

!l!:~tll!:J!t 

!lO.tl 

lli.iYBli.ID 

jijJ:Ji 

rrrm:~Jij ,,. 
i¥ii'\li5J.ifil 

11!~!11 

)111~j!lj)Jll, 

ifli;;ll\t:l~ 
(m1) 

,.,. 
(m/sl 

52 

;i 

16 

13 

u 
J.J 

2.D 

24 

3.0 

110 

00 

0.0 

0.0 

0.0 

2 ~ 

?.O 

3fl4E3 

ll-:fr'rll 
(liri 

G2 

30 

13 

" 
11 

1 3 

02 

03 

02 

00 

00 

00 

o.o 
00 

02 

07 

3i')58 

i!lli:i).iit ,.,. ~:frdl 
(rn3/li) (m/d ']1r) 

14,214 ~.o 93 

11 ~69 4.l 6.0 

3,A9 I Z.I 30 

5,217 10 '° 
5.408 LO 07 

7.442 21 0.1 

6,586 00 00 

5,333 0.0 00 

8, 154 00 0.0 

0 00 00 

0 00 0" 

0 0.0 00 

0 00 0.0 

0 0.0 0.ll 

4.~3$ 00 0.0 

f,,173 3'.1 IO 

213.987 

3.fl 6 E3 3Yl7E3 

jfrijf':IJJf!. Ill# ~" :m<;".1!!$ ruii ~" (m3/h) (m/cr) (ht) (mJ!hJ (rn/s} (lit) 

13,604 00 00 0 " 22 

10,03\i "° JO 1609 1.2 JO 

4,769 " 35 2,563 08 1B 

4 528 1 3 1 0 2,905 01 1 5 

4.673 22 0.2 6.917 0.3 0.7 

4.$~7 J.1 13 6,961 1.1 02 

0 3 4 '1 1.523 1 2 0.5 

0 23 3 3 5,236 15 32 

0 21 5.2 5.681 1.5 1.2 

0 I 0 " 4,?0 I 16 0 J 

0 '" " 5.B13 1 ll :1a 
0 00 00 0 00 0.0 

0 o.o 00 0 0.9 Ol 

0 00 0.0 0 1.2 0 .. 1 

0 00 0.0 0 2.3 0.1 

12n5 00 00 0 15 03 

244. 168 122.468 

16/JfJ'l:~(l)IfIJ'.;JJiii!i f:J\ 5 i!ffii)!l!$ '8: §ii~(}) J:? I<: ~filli't i>, 
'"' '"' ... .,,~t l1mil-"&lii J:J ~ 

tif1illllrttl 2/11 

1!1r61;m1~.,;t 
(m3) 

- 2/ 17 2/18 -
1 )41.589 966.04!:> 

2/24 2/25 .. 3/3 3,4 - 3/10 

1.0~8.518 1Y54,.11,1 

3f18B Jfl&B 

:m<;·.~m f>Uit ~:!fr.si :@;'!\!,$. •li• a~rbi jljil;!Jl.qt !Jl~ 
(mJ!h) (rn1si (In; ';rnJ/hl (m10) (hr) (m3/h) (mis) 

3 821 00 0.0 0 3.4 OJ 9,241 56 

2 821 QO 0.0 0 0.0 00 0 53 

1.734 0 1 01 I S90 Ll 70 3,785 3' 

1,509 15 160 5 652 13 10 3 5,203 31 

2.906 31 1.3 9,632 1.0 1.7 8.195 1 3 

2.490 0.0 00 0 20 0.3 4.414 0.0 

2.125 00 00 0 2.1 02 4,759 00 

J,443 00 00 0 0.0 0.0 0 00 

4.154 00 0.0 0 19 0.2 5,1li4 00 

~.419 00 00 0 4JI I:; 8,903 00 

4.089 00 0.0 0 11 05 11.357 BO 

0 00 0.0 0 0.0 0.0 0 25 

2 S17 0.0 00 0 31 03 9,702 3.0 

2.686 00 0.0 0 0.0 00 0 5 7 

5.3$'1 (11) 00 0 I 0 0.5 2.244 30 

3,535 00 00 0 00 00 0 33 

72.542 163.600 156.759 

ilmf~.:1:%it(maJ ~iilli~,J~WIMChl 

4 J20AGG 612 

3fll08 

a.!frdl ;%;!e$ 
(hr) (rn3 1 h) 

1.0 15,234 

0.5 12.Q"/g 

4.5 6.94& 

05 8452 

0.2 4,087 

00 0 

00 0 

00 0 

0.0 0 

0.0 0 

1)0 0 

0.3 5A84 

IQ 11-162 

0.2 12)58 

01 6~21 

0 J 7-351 

280.789 

;Qi;lj!$(m3 1 h) 

6. 127 

11 
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• 
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~l 

... 

1. ;~;~O)~j\5)t (jfiji~JJ~7J<!§t~~i!:I$0)Jt~) 

~f' 

' 'i.lf' .•.. ,. 
I,"~ 

±.!Lli 7K '11 :::i :,, 

l]!Lli ~II !Iii '6 

liilil.t 

!iffiI'I' !iffiil;lf 

D -- -- D 
( 3 }'l 10 El 11'11!a ) 

---1 

J 

b····-1 ---'-l ~~-o-o 

H26/1/31: 1~1!l!IJ(7J<DIJU;;J"r7IY.A!1ili'i: 
2125: 2"51!l!IJ(7J<DJ!u~Jvr7IY.A!1ilZi: 

m1Illi : 

31os: 1 -4"Smt~27J<o P<J~iP.~i!luJ<~ll!i~ Jv r- 7 I::; .::<.allii 
3/06: 1 -4~1!l!IJ(7J<r:l P'J~jP,rj ( i!!:7J<~ll!J) 1'!17J<.\\\i!i.JJD 
3/ 11 : 2, 3~l!\!!IJ(7J<Dll!I~ )v 0-7 I Y .Al1il* 
3112: 3"Sll~2*D~u~J"t-7::r:::;.::<.rai'i: 
3125 : 1 - 4"5!1!1J(7J<U 1t1~~1*!1J(#.\/iUI: 
3127 : 1 ~l!i!!IJ(7J< D ii!J ~ J v r 7 ::r:::; .A P<l1P.~1'!1!1J(ii\\/lll: 
4119: 2"Smta27J<Dll!J~ J" r 7 ::r::,; .Ar:1;J1P.~1'!1~21i.U~ll: 
4/28: 1""5!1~27J<D ( i!!:7J<~fl1i) 1'!17J<.\\\i!i.1JO 
5118: 3~1!l!IJ(7J<Dll!J;; J" r 7 ::r:::; .A/AJ1P.IJl'!1!1J(Jii:/lll: 
6/02: 2"5!11i!IJ(7J<D ( i!1!7J<!!.l;M) 1'!17J<ii\\i!i.!Jn 
6/06: 2, 3'5!11i!IJ(7J<Dr.~1'!1!1J(.\\\/lll: 
6/12: 1, 2"7lll!!IJ(7J<Dl!ll1*~~.\\\llll: 
6123: 4~111!~27J<Dilu~Jvr7::r:";.J.Al1il't 

, JI I 

- :::--JL+7i:..-::<. 
- $Iii 'i ;i; tlHTili'i't 7 
- *i!'f!JL\l,'lt7 

(3!'l10EllJ'1!\\) 

•• • 2 ·-o 



2-1. ;~;~(f)~~f5t (;~;~r/\J;fijJl±1.&:~I¥(f)J1t~) 
)~~i/S]9f.O))!e~:t;~i!Jli*a~ (H26.3.28~~) 

(iitifl!Jl!lll< B] 
1' '1'"1261!' 2 !l 25 El ' li<i'l©Olt\!1;\i 
2. '!']\!( 26 Ji' 2 ii 27 El . ill\\!lOJil!:li'a 
3. '1';126'!'3!l 4B • 11<1'.©!lil!!>\i 

Pf 
0) 

De D 

LJ ·~' [. 
-';; 

,., 

~~~:~IVJIJjj"J'~@ii"]2 
Q I« JiS·;i)'lliJL,JU!=r---1 

,. _ __. //' [] C0 I rr 1 

~~,~~~~~~~~~~~~· 1,~j'Ejl,ll@'jjifi (17JBq/kg1;.(_t) I~ . 
,' /. Q) ,1) 

/ ••• 7ri.in r 1'1" 

1. ·-.-.-.------------------- . ------'-<;:e .Ci! • -,,_··. .• . , ~~I 
. I l....! _LJl' " ~ ... •" IIJJ'CD ', ~f~l~l-~'.~. ,1. 1~ ·.·~,1~·~r-·-:··-~ . _ _ , -hZ~~r~1 · 

~1p;n:_:p:y-~-1J~10J:;;::: :J ... -'1""- 1 · ''-:l'." ,, . 
H24l!R~i1JJ'ljpfi 
I IJ y(1) (H26. 10.31Jlif!ii:J') 

< cna::-C:O)li1!iI~~;5t > •I 1J J?c2J11Rml'T;J'@J?fi (3113IJU1f) 

• )fij~ ::tO)iZ Vr) b),1~1.:fr'ii\ v \, )Vi!~1J1 5 r!iilia~lii!i 

~ 

• 9::.; :?~nu~ R 1:: ::>v '-c, ~fu~l'J c: (])~l!i~\bliiliIJn(])I*l::J:: l0, CjJ~§ZJ:~lil l0 
i"!iili 1'F~ a ~lii!i 

• ~~1::)'55i'i:Jit(])i1'Jv \I lj :PG) Girol~S\CD~@)) 1:: JV \Tiet H26.7. 171::~qg, 
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<ee~ ~D~tl:l'~*l5r.fJT~a~ ~~~filli~) 

1 I 1 RB-AS-R1 (2.4± 0.3)x 10 1 <7x 10 2 (2.4± 0.1)x 104 < 5x 10·1 < 2x 10 1 

2 1 RB-AS-R3 < ?x 10'2 < ?x 10·2 (1.6± 0.1)x 104 < 5x 10·1 < 2x 10"1 

3 1 RB-AS-R4 (2.9i 0.3)x 10 1 < 7x 10 2 (2.1± 0.1)x 104 < 5x 10 1 < 2x 10 1 

4 I 1 RB-AS-R6 (4.5± 0.5)x 10·1 < ?x 10·2 (5.6± 0.1)x 104 < Sx 10·1 < 2x 10·1 

5 I 1 RB-AS-R10 I (6.6± 0.2)x 10·1 < 7x 10·2 (5.2± 0.1)x 105 < 5x 10·1 < 2x 10· 1 

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

6 I 3RB-AS-R3 (2.4± 0.1)x 10° < ?x 10"2 (1.1± 0.1)x 105 < 5x 10·1 < 2x 10"1 

7 I 3RB-AS-R4 < ?x 10·2 <7x 10 2 (5.3± 0.1)x 103 < 5x 10·1 < 2x 10 1 

8 I 3RB-AS-R6 (8.9± 1.6)x 10 2 < 7x 10 2 (3.8± 0.1)x 103 < 5x 10· 1 < 2x 10 1 

9 3RB-AS-R8 (7.3± 0.3)x 10·1 < ?x 10·2 (4.5± 0.1)x 104 < Sx 10·1 < 2x 10·1 

10 2RB-DE-C2 (6.6± 0.1)x 102 < 1x 10° (1.0± 0.1)x 106 < 8x 10° (2.6± 0.1)x 102 

;u1o!;llll!l'1;1. H21.111c1mIE. 
5f ~fi1~(f)± J:: I~ 3(})n:J~j;t_ 8f ~~1~B!i/:§! "('(ti) 00 

IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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(e~ ~'R~t±l~fi~ffT*.a~ ~~~&fi!li) 

1 1RB-AS-R1 (8.9± 0.3)x 10·1 (5.9± 0.1)x 10° (1.2± 0.1)x 102 < 5x 10-2 

2 1RB-AS-R3 (55± 0.1)x 10° (6.4± 0 1 )x 10° (5.4± 0.1)x 101 < 5x 10-2 

3 1RB-AS-R4 (5.8± 0.1)x 10° (1.0± 0.1)x 101 (3.2± 0.1)x 101 < 5x 10-2 

4 1RB-AS-R6 (3.5± 0.1 )x 10° (1.3± 0.1)x 101 (1.8± 0.1)x 102 < 5x 10-2 

5 1RB-AS-R10 (2.6± 0.1)x 101 (7.9± 0.1)x 10° (2.2± 0.1 )x 103 < 5x 10 2 

6 3RB-AS-R3 (7.1 ± 0.3)x 10·1 (2.7± 0.1)x 10° (4.9± 0.1 )x 101 < 5x 10'2 

7 3RB-AS·R4 (4.0± 0.2)x 10-1 < 5x 10-2 (3.3± 0.1)x 10° < 5x 10'2 

8 3RB-AS-R6 (5.5± 0.3)x 10 1 < 5x 10·2 (3.7± 0.1)x 10° < 5x 10-2 

9 3RB-AS-R8 (5.4± 0.3)x 10-1 (5.5± 0.2)x 10'1 (7.4± 0.1)x 101 < 5x 10'2 

10 2RB-DE-C2 (2.8± 0.1 )x 102 (2.5± 0.1)x 101 (1.9± 0.1)x 104 (7.6± 0 1)x 101 

1ii<!lll!i!!ll!:IJ:, H27.1.11Cliiil:, 
Blli11i0lt J: 'llk '511)!'11~1;1, itl'l1iil,;'1-c<> i5, 

IRID ©lnt~rndllonal Re>earch 111,11tu1P for Nucl~~r Detor111r11"ion1ng 
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cc•ti ~~1.i~te~~*l~~rr~a~ ~Jjpgfil~~) 

1RB-AS-R1 (4.5± 0.7)x 10·3 (3.6± 0.6)x 10-3 < 3x 10'3 < 3x 10-3 

2 1RB-AS-R3 (2.2± 0 5)x 10 3 (1.5± 0.4)x 10 3 < 3x 10 3 < 3x 10 '.I 

3 1RB-AS-R4 (2.0± 0.4 )x 10-3 (1.0± 0.3)x 10'3 < 2x 10'3 < 2x 10-3 

4 1RB-AS-R6 (1.7± 0.4)x 10-3 (1.1± 0.3)x 10-3 < 2x 10-3 < 3x 10-3 

5 1RB-AS-R10 (7.9± 0.9)x 10-3 (2.4± 0.5)x 10 3 (4.7± 1.0)x 10 3 (8.8± 1.2)x 10 3 

6 3RB-AS-R3 (2.6± 0.2)x 10'2 (1.3± 0.1)x 10·2 (2.3± 0.2)x 10·2 (1.9± 0.2)x 10'2 

7 3RB·AS-R4 (2.61 0.8)x 10-3 (1.31 0.6)x 10-3 < 4x 10-3 < 4x 10-3 

8 3RB-AS-R6 (2.8± 0.7)x 10-3 (1.2± 0.5)x 10 3 < 2x 10" (2.2± 0.6)x 10 3 

9 3RB-AS-R8 (1.4± 0.2)x 10'2 (5.4± O.S)x 10-3 (5.6± 0.9)x 10'3 (8.9± 1.0)x 10'3 

10 2RB-DE-C2 (5.9± 0.3)x 101 (2.5± 0.2)x 101 (2.4± 0.2)x 101 (4.4± 0.2)x 101 

~!Jj!gii!ilJ!l;I, H27. 1.1 IC'lffiJE, 
Bll11!iOJ± J:'~~30Jf(f!il;I. it!i1!ilRil!1"i115Q, 

IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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<(e->) 
~it*~O)'t~f&(il*) 

1 A-T1 H25.8.6 BG 49.9 ~ii 19 1-T2 H25.7.19 BG 50.3 lxil 
2 A-T2 H25.8.6 BG 50.0 ~il!' 20 l-T3 H25.7.19 BG 50.4 lxil!' 
3 A-T3 H25.8.6 BG 50.4 ~;i 21 J-T1 H25.7.19 BG 50.2 lx;i 
4 C-T1 H25.8.8 BG 50.3 :ljl: 22 K-T1 H25.7.19 4.0 50.6 lxil!' 
5 C-T2 H25.8.8 BG 50.2 ]I!: 23 L-T1 H25.7.24 BG 49.4 lxi!t 
6 C-T3 H25.8.8 BG 49.5 :ljl: 24 M-T1 H25.7.17 BG 50.3 Ix~ 
7 D-T1 H25.8.8 BG 49.7 ~;i 25 N-T1 H25.8.8 BG 50.0 lxi!t 
8 D·T2 H25.8.8 BG 49.8 Ix~ 26 N-T2 H25.8.8 BG 50.1 lxli 
9 D-T3 H25.8.8 3.4 49.8 ~~ 27 N-T3 H25.8.8 BG 50.0 Ix~ 
10 E-T1 H25.7.19 4.3 50.3 ~ii!: 28 O-T1 H25.8.6 BG 50.5 lxli 
11 F-T1 H25.7.24 BG 49.8 lx;i 29 O-T2 H25.8.6 BG 49.5 Ix~ 
12 F-T2 H25 7.24 3.7 50.0 ~Iii!: 30 O-T3 H25.8.6 BG 50. 1 lxil!' 
13 F-T3 H25.7.24 4.6 49.8 ~;i 31 P-T1 H25.7.24 BG 49.3 Ix~ 
14 G-T1 H25 7 24 3.6 50.1 ~Iii!: 32 P-T2 H25 7.24 BG 50.4 !xii 
15 H-T1 H25.8.6 BG 50.2 ~;i 33 Q-T1 H25.7.17 BG 49.0 Ix~ 
16 H-T2 H25.8.6 BG 50.0 ~if 34 R-T1 H25.7.17 BG 49.3 Ix~ 
17 H-T3 H25.8.6 BG 49.8 ~il!' 35 S-T1 H25.7.11 BG 51.0 Ix~ 
---- ------------ ---------------- --------------- ---------------- ----------------

18 1-T1 H25.7.19 BG 50.3 ~;i 36 T-T1 H25.7.11 BG 51.1 !~~ 

:H25$Jl1i':Jtl!Tllt*4 -IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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C(e'>) 
• ~it*~O)'t~f&()i~) 

1 A-F2 H25.8.6 6.0 5.9 !tit 16 L-F1 H25.7.24 BG 52.0 !tit 
2 A-F3 H25.8.6 6.0 5.7 It~ 17 M-F1 H25.7.17 BG 5.2 It~ 
3 D-F1 H25.8.8 11 5.6 ltii 18 N-F1 H25.8.8 BG 5.8 ltii 
4 D-F2 H25.8.8 14 5.2 !Silt 19 N-F2 H25.8.8 BG 5.7 !Si~ 
5 D-F3 H25.8.8 27 52.2 !Siii 20 N-F3 H25.8.8 BG 5.2 !Siii 
6 E-F1 H25.7.19 9.2 51.9 !Silt 21 O-F1 H25.8.6 BG 5.1 !Silt 
7 F-F1 H25.7.24 5.2 5.6 !Siii 22 O-F2 H25.8.6 BG 6.0 !Siii 
8 F-F2 H25.7.24 BG 5.7 ISiii 23 O-F3 H25.8.6 BG 5.7 !Jilt 
9 F-F3 H25.7.24 BG 51.0 !Sill 24 P-F1 H25.7.24 BG 52.0 !Siii 
10 G-F1 H25.7.24 BG 50.9 ISiii 25 P-F2 H25.7.24 BG 5.0 !Jilli!: 
11 H-F1 H25.8.6 BG 5.8 ISiii 26 Q-F1 H25.7.17 BG 5.7 ltii 
12 l-F1 H25.7.19 BG 5.7 ltli 27 R-F1 H25.7.17 BG 5.4 !Jilli!: 
13 l-F2 H25.7.19 BG 5.6 ISilit 28 S-F1 H25.7.11 BG 5.2 !Silt 
14 J-F1 H25.7.19 BG 5.8 ltli 29 T-F1 H25.7.11 BG 50.7 !!iii 
15 K-F1 H25.7.19 BG 5.2 ISiii 

l"""'R""'"i D ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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(-) 
• ~it*~O)'t~f&(±±i) 

1 A-81 H25.8.6 5.8 5.9 ± 16 F-81@ H25.7.24 BG 5.7 ± 
2 A-S2 H25.8.6 5.0 5.2 :t 17 F-S1@) H25.7.24 BG 5.8 :t ---- -----

3 A-$3 H25.8.6 BG 5.2 ± 18 F-$2 H25.7.24 BG 5.1 ± 
4 C-S1 H25.8.8 BG 5.5 + 19 F-S3 H25.7.24 8.5 50.2 lll!ii'.± 
5 C-$2 H25.8.8 BG 5.7 ± 20 G-$1 H25.7.24 6.1 50.7 ± 
6 C-83 H25.8.8 BG 5.1 ± 21 H-S1 H25.8.6 5.0 5.7 + 
7 D-S1CD H25.8.8 BG 5.8 ± 22 H-$2 H25.8.6 5.7 5.0 ± 
8 D-81 C!J H25.8.8 BG 5.4 ± 23 H-83 H25.8.6 BG 5.1 ± 
9 D-S 1@ H25.8.8 BG 5.8 ± 24 l-S1 (i) H25.7.19 BG 5.4 llill!ii'.± 
10 D-S1® H25.8.8 BG 5.8 ± 25 1-S 1 (2) H25.7.19 BG 5.2 ± 
11 D-S2 H25.8.8 5.2 5.5 + 26 1-S 1 (3) H25.7.19 BG 5.9 ± 
12 D-S3 H25 8 8 11 50.9 ± 27 l-S1@) H25.7.19 BG 5.9 ± 
13 E-S1 H25.7.19 20 51.3 ± 28 1-S2 H25.7.19 BG 5.3 ± 
14 F-S 1 G.l H25.7.24 BG 5.6 Jll!l!i;± 29 1-S3 H257.19 6.6 50.7 ± 
15 F-S10 H25.7.24 BG 5.2 ± 30 J-S1 H25.7.19 BG 6.0 ± 

0 j)i:!Jl[SJ'1i'ilit*4 
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C<l!JIJ>) 
~it*~O)'t~f&(±±i) 

31 K-81 H25.7.19 BG 5.4 ffiiil± 46 0-81© H25.8.6 BG 5.2 ± 
32 L-8HD H25.7.24 BG 51.4 :t 47 0-82 H25.8.6 BG 6.0 ml'l'.± 

----

33 L-$10 H25.7.24 BG 5.5 ± 48 0-$3 H25.8.6 BG 5.9 mlli± 
34 L-81® H25.7.24 BG 5.5 ± 49 P-81 H25.7.24 BG 50.8 mll!ii'.± 
35 L-$1 (4) H25.7.24 BG 6.0 ± 50 P-$2 H25.7.24 BG 5.1 ± 
36 M-81 H25.7.17 BG 5.5 ± 51 Q-81 H25.7.17 BG 5.7 ffiilil;± 
37 N-51CD H25.8.8 BG 5.6 Jlil;li± 52 R-51 H25.7.17 BG 5.2 m!li± 
38 N-81 C!l H25.8.8 BG 5.3 ± 53 8-81 G) H25.7.11 BG 5.4 m!lil;± 
39 N-51 ® H25.8.8 BG 5.8 ± 54 S-51 (2) H25.7.11 BG 5.5 fr,il;l!i\'.± 
40 N-S1© H25.8.8 BG 5.4 ± 55 S-S1® H25.7.11 BG 5.8 m!M± 
41 N-52 H25.8.8 BG 5.5 m!il± 56 T-51 H25.7.11 BG 52.2 fr,il;l!i\'.± 
42 N-53 H2588 BG 6.0 ± 
43 0-51 CD H25.8.6 BG 5.5 ± 
44 0-51 (J) H25.8.6 BG 5.2 ± 
45 0-$1@ H25.8.6 BG 5.3 ± 

O j*m5tr1nr:n 
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(9) y ~'RJJ~t:tl~~i~'IT*.a~ CIT*) 

1 A-T1 < 7x 10 2 < 7x 10 2 (1.5± 0.1)x 101 < 5x 10 1 < 2x 10 1 

2 A-T2 < 7x 10 2 < 7x 10 2 (2.1± 0.1)x 101 < Sx 10 1 < 2x 10 1 

3 A-T3 < 7x 10"2 < 7x 10"2 (1.5± 0.1)x 101 < 5x 10"1 < 2x 10"1 

4 C-T1 < 7x 10"2 < 7x 10-2 (6.2± 0. 1 )x 101 < 5x 10-1 < 2x 10-1 

5 C-T2 < 7x 10 2 < 7x 10 2 (5.0± 0.1)x 101 < Sx 10 1 < 2x 10 1 

6 C-T3 < 7x 10·2 < 7x 10·2 (3.2± 0. 1 )x 101 < 5x 10-1 < 2x 10·1 

7 D-T1 < 7x 10"2 < 7x 10"2 (8.6± 0. 1 )x 101 < 5x 10"1 < 2x 10"1 

8 D-T2 < 7x 10-2 < 7x 10-2 (1.5± 0.1)x 102 <5x10~1 < 2x 10-1 

g D-T3 < 7x 10-2 < 7x 10-2 (1.5± 0.1)x 102 < Sx 10·1 < 2x 10·1 

10 E-T1 < 7x 10·2 < 7x 10·2 (6.7± 0. 1 )x 102 < 5x 10·1 < 2x 10·1 

11 F-T1 < ?x 10"2 < ?x 10"2 (4.0± 0.1)x 101 < Sx 10·1 < 2x 10"1 

12 F-T2 < 7x 10·2 < 7x 10·2 (3.3± 0.1)x 102 < 5x 10·1 < 2x 10·1 

13 F-T3 < 7x 10 2 < 7x 10 2 (5.4± 0. 1 )x 102 < 5x 10 1 < 2x 10 1 

14 G-T1 < 7x 10·2 < 7x 10·2 (7.1± 0.1)x 101 < 5x 10-1 < 2x 10-1 

15 H-T1 < 7x 10"2 < 7x 10"2 (1.1± 0.1)x 102 < 5x 10·1 < 2x 10"1 

16 H-T2 < 7x 10"2 < ?x 10-2 (1.2± 0.1)x 102 < 5x 10·1 < 2x 10-·1 

17 H-T3 < 7x 10 2 < 7x 10 2 (4.2± 0.1)x 101 < 5x 10 1 < 2x 10 1 

18 l-T1 < 7x 10·2 < 7x 10·2 (3.0± 0.1)x 101 < sx 10·1 < 2x 10·1 
--------------- ----------------------------- ----------------------------- ------------------

~Mil1iMll!r~. ltil©!ilmB res~ 11'.lilllE. l)-l25 9 26©1~ ) 
'.il!friii©* J: I~~ 30l!~fii IJ, it !1<1ii!l~:i01'.l!;J;, -IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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<Ce) y ~'RD~U:f:l ~~I :$1 'IT t.:.a ~ CIT* ) 

19 I l-T2 < ?x 10 2 < ?x 10 2 I (2.4± 0. 1 )x 101 < 5x 10 1 < Zx 10 1 

20 I l-T3 < 7x 10 2 < 7x 10 2 I (4.1± 0.1 )x 101 < 5x 10 1 < 2x 10 1 

~~ ::~~ l :;: ~~:: l :;: ~~:: l ~~:~:~~l:~~~ l <5x 10 1 l <2x 10 1 1 

< 5x 10·' 

<5x 10·1 

< 2x 10·1 

< 2x 10·1 

24 I M-T1 < ?x 10·2 < ?x 10·2 I (4.8± 0.2)x 10° I < 5x 10-1 I < 2x 10-1 

25 I N-T1 < 7x 10·2 < 7x 10·2 I (7.9± 0.3)x 10° I < 5x 10·1 I < 2x 10·1 

26 I N-T2 I < ?x 10'2 < ?x 10'2 I (8.1± 0.2)x 10° I < 5x 10'1 I < 2x 10'1 

27 I N-T3 < ?x 10·2 < ?x 10·2 I (6.5± 0.2)x 10° I < 5x 10'1 I < 2x 10'1 

28 I O-T1 < 7x 10·2 < ?x 10 2 I (6.6± 0.2)x 10° I < 5x 10·1 I < 2x 10·1 

291 O-T2 <7x10 2 <?x10 2 I (1.9±0.1)x101 I <5x10 1 I <2x10 1 

301 O-T3 <7x1Q 2 <7x1Q 2 I (3.3±0.1)x101 I <5x10 1 I <2x10 1 

31 P-T1 <7x10"2 <7x10"2 (3.9±0.1)x101 <5x10'1 <2x10'1 
----- --------------- ----------------------------- ----------------------------- ----------------------------- ----------------------------- -----------------------------

32 P-T2 < ?x 10·2 < ?x 10·2 (2.7± 0. 1 )x 101 < 5x 10'1 < 2x 10'1 

33 Q-T1 < 7x 1 < 7x 1 (i9±o.2)~ io6 < 5x 1 < 2x 1 
34 R-T1 < ?x 10·2 < ?x 10·2 .8± 0.1 101 < 5x 10·1 < 2x 10·1 

35 S-T1 < 7x 10 2 < ?x 10 2 (6.4± 0.3)x 10° 

36 I T-T1 <7x 10·2 <7x 10·2 I (1.6± 0.1)x 101 

~Mil1iMil!I~. ltil©lilmB IC<I% 11'.lilliE. <!-05 926©1~) 
'.if !fr iii©* J: I~~ 30l!~iii IJ, it ~jiii~:iO 1'.il5J;, -

< 5x 10 1 < 2x 10 1 

< 5x 10-1 < 2x 10-1 
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(-) 
• ~ ~-*1.i~tfj~~~ms-f'JT~a~ CL*) 

li~~1f.1/!l/l(Bq/g) 

lml&!f:iil 'H 
f.']12"F ) 

"C 
l!\~S.7x 1 O'"F ) 

36CI 
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f.']6.Sx 104"F) 

1 
----
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10 

11 
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13 

14 

15 

16 

17 

18 

IRID 

.------.A-T1 
'---------1-••C"_cc::::~-------------­

(6.5± 1.3)x 10" 
----

A-T2 < 5x 10·2 1 I. ~s;;10-2 
A-T3 

C-T1 

C-T2 (1.9± 0.2)x 10'1 (1.4± 0.2)x 10'1 < sx 10·2 

C-T3 .---" 

D-T1 (9.4* 1.3)x 10·2 (5.h 0.7)x 10"2 < 5x 10·2 

D-T2 (8.8± 1.2)x 10 2 <5x 10 2 _ .. -- (9.3± 1.7)x 10 2 

D-T3 (7.9± 1.3)x 10" < 5x 10" < Sx 10" (1.3± 0.2)x 10·1 

E-T1 

F-T1 

(7.s± 1.3)x 10·2 I < sx 10·2 I < sx 1 o" . I < sx 1 o" 
(1.6±0.2)x10 1 ] <5x10 2 1 1 <5x10 2 

F-T2 (9.7±1.3)x10 2 I <5x10 2 I I <5x10 2 

F-T3 (9.7± 1.4)x 10-2 I < 5x 10-2 I < Sx 10-2 I < Sx 10-2 

!:.T1 _ . . 10'2 < Sx 10·2 < 5x 10" 

H-T1 (4.3± 0.2)x 10'1 < Sx 10'2 (5.2± 1.6)x 10 2 

H-T2 

H-T3 

l-T1 ----

!i!J!Ui!Ul! I;!, !ii!IOJ!i\~ s IC:il% 17'.lmIE. Q125.9 260)1~ ) 
~llli1i!OJ± J: 1)1~ 30JIJ<li!l;t, It !!ti!!'lil! 1'® i!>, 
"';(hffiOJllilli 1;!$'11$ CiF 9, 

------" 
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(-) 
• ~ ~-*1.i~tfj~~~ms-f'JT~a~ CL*) 

20 I l-T3 I (5.8± 1.2)x 10·' I < 5x 10-2 < 5x 10·2 

21 I J-T1 < 5x 10·2 < 5x 10-2 ------ < 5x 10·2 

22 I K-T1 I (8.4± 1.3)x 10 2 I < 5x 10 2 < 5x 1Q2 

23 I L-T1 < 5x 10 2 < 5x 10 2 < 5x 10 2 

24 M-T1 < Sx 10·2 < 5x 10-2 . . · ···· · · ·· < 5x 10-2 

25 N-T1 < 5x 1 < 5x 1 < Sx 10·2 

26 N-T2 .. ------
27 I N-T3 

28 I O-T1 ----- -----

29 I O-T2 (1.2± 0.2)x 10·1 < 5x 10-2 < 5x 10·2 

30 I O-T3 - --" 

----" 

31 I P-T1 < 5x 10·2 < Sx 10·2 
-----· < 5x 10·2 

32 I P-T2 ----" ----" 

33 Q-T1 <5x10 2 <5x10 2 <5x10 2 

34 R-T1 < 5x 1 < 5x 1 .. · · < 5x 1 
35 I S-T1 < 5x 10"2 < 5x 10·2 I ... ·· 1 < Sx 10·2 

- ----

36 T·T1 < 5x 10·2 < Sx 10°' 
!iiJ i!i!lll!I;!. ii\ll0l!lli1' a ICl'n 11:1mIE, ji25.9.260liii ) 
flffiiifilO)± J:.1.Jfft~Q)~1l?il~, it~~iifil~g§"t'G1J~" 
if<iifOOJOJ!Mi lol*ll~<:il'o, 

< 5x 10·2 

---~-
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(-) 
• 

IRID 

~ ~-*1.i~tfj~~~ms-f'JT~a~ CL*) 

l ~ [~:~~t(~9~0~)x10
1

.t ~521Q
2

~.-~ •• cC~~~~ ·-1 

5 I C-T2 I (2.5± 0.2)x 10·1 I < 5x 10-2 I 
6 I C-T3 I . _ 
7 I D-T1 (9.2± 1.7)x 10·2 

I < 5x 10·2 

8 I D-T2 (1.9± 0.2)x 10·1 
I < 5x 10-2 

9 I D-T3 (1.5± 0.2)x 10-1 
I < 5x 10 2 

10 E-T1 (3.0± 0.1)x 10° < 5x 10 2 

11 F·T1 (2.3± 0.2)x 1 < 5x 1 , _ 

12 I F-T2 (1.3± 0.1)x 10° I < 5x 10-2 

13 I F·T3 (2.7! 0.1)x 10° I < 5x 10 2 

14 I G-T1 (4.3± 0.2)x 10·1 
I < 5x 10 2 

15 I H-T1 (8.7± 0.2)x 10·1 
I < 5x 10"2 

16 I H-T2 

17 I H-T3 

18 I l-T1 
!!lllei;ll! I;!, iAllOl!ilii; a 1.:<;1 I 1'.lltIE. jj25.9 260llii ) 
'1'1frlii0l± J:I ~~ '50l!i<lii I:!, it !l<lii~li' '" <\, * jif lil!i oi mli 1;114111 ";;; ;-, 

< 5x 10-2 
<5x1Q-2 

----· 

<5x10-2 
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<Ce) ~ ~'RD~U:f:l ~~I :$1 'IT t.:.a ~ CIT* ) 

IRID 

~M~ei.IJl(Bq/g) 

lmll&!f1l 99Tc 90Sr 
11K-J29"F ) l1K-J2.1 x 105"F ) 

19 I l-T2 

~~ ~~~~ j ~~:!: i:~\: i~:; l : ~: ~~:: 
22 K-T1 f (1.0± 0.1)x 102 f < 5x 10 2 

23 I L-T1 I (7.4± 1.5)x 10·2 I < 5x 10·2 

24 M-T1 < 5x 10·2 < 5x 10·2 

25 N-T1 < 5x 1 < 5x 1 
= 

. 

"'1 
l1K-J1.6x 107'F) 

----" 

I ~~ I ~: ;~ I · -·· I --· -- --- -----------1 ---·· ---- -----------1 
-------

28 I O-T1 

29 I O-T2 (1.4± 0.2)x 10 1 < 5x 10 2 

}~j ~:;~ 1-· (1.;± 0.2)x 10·1 j-· < 5x 10·2 ]:: ----·. .-j 

32 I P-T2 

33 I Q-T1 I (1.2± 0.2)x 10·1 I < 5x 10·2 

34 I R-T1 I (1.8± 0.2)x 10·1 I < 5x 10·2 

35 I S-T1 I (7.7± 1.5)x 10·2 
I < 5x 10·2 

36 I T-T1 I (8.3± 1.7)x 10-2 
I < 5x 10-7 

1i111iilllll! IJ:, iA!lOJ!lii6 B IO<J% 1 ·nmJE. tJ25.9 260)11 ) 
5.'lfiiiliOJ± J: 1)1~ 'IOJll<Jili IJ:, itll<1ili~il! 1'.il0 ii\, 
51<;i:lilliOJ!lil!IJ:ll!ll-Cif, "4", 

.---

----" 

©lnt~rndllonal Re>earch 111,11tu1P for Nucl~~r Detor111r11"ion1ng 
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<(e'>) 
• a ~-*1.i~tfj~~~ms-f'JT~a~ CL*) 

1 I A-T1 < 5x 10·3 

2 I A-T2 < 5x 1 O 3 -------· --···" 
' ·' ' 

I : I ~:~~ n jn : ~: ~~:; nnn j •'' i •' •'' i ••'' i ,•' ••'' i 
6 I C-T3 < 5x 1 O 3 ----· 

-----
7 I D-T1 < 5x 10·3 

' 

8 D-T2 < 5x 10·3 · -· · · -·· · -· 

9 D-T3 < 5x 1 < 5x 1 < 5x 1 < 5x 1 
< 'ix 10·' I < 5x 1 o·' I < 5x 10·' I < 5x 10·3 < 5x 111<1 < 5x 10-CJ < 5x 10·3 

11 I F-T1 < 5x 10·3 

12 I F-T2 < 5x 10'3 

13 I F-T3 ------" 
< 5x 10·3 

14 G-T1 < 5x 10·3 --------" 

15 H-T1 < 5x 10-3 

16 H-T2 < 5x 10'3 

17 H-T3 <5x1 
18 I 1-T1 < 5x 10" 

!;!lA!illlUI, iitl417l!lli1lE3 ICil% l'LiiliiE, 1-i25 9 2617lli0) 
li'!fiiiilil± J:l~t50J!lil1iilJ, ltl'liiii~il1-No<>, 
* oO!liWJ tl<il! l</.14!1! • Cii\ T, -

----" ----" 

<5x10·3 < 5x 10·3 < 5x 10·3 

------" .. -----" 
' 

- ----· 

-= 

--·-. 
' ' 

.= 

-= 

JR J J::> ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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<(.) 
• a ~-*1.i~tfj~~~ms-f'JT~a~ CL*) 

19 1-T2 

20 l-T3 < 5x 10 3 

21 J-T1 < 5x 10-3 .-·-" 

22 

23 
24 

25 
26 

27 
28 

29 

30 
31 

32 

33 
34 
35 

36 

K-T1 < 5x 10"3 

L·T1 < 5x 10-3 -----

M-T1 < 5x 10 3 

N-T1 < 5x 10-3 

N-T2 < 5x 10-3 

N-T3 < 5x 10·0 

O-T1 < 5x 10- 3 

O-T2 < 5x 10-3 

O-T3 < 5x 10 3 

P-T1 < 5x 10 3 

P-T2 < 5x 10·3 

Q-T1 < 5x 10-3 

R-T1 < 5x 10 3 

S-T1 < 5x 10-3 

T-T1 < 5x 10"3 

!;!lA!illlUI, iitl417l!lli1lE3 ICil% l"LiiliiE, 1-i25 9 2617lli0) 
li'!fiiiilil± J:l~t50J!lil1iilJ, ltl'liiii~il1C:li;<>, 
*;iO!tiWJtl<il! l;l.14!1! "Cii\T, -

------" 

------· 

-

----" 

-

----···" .---· 

-

-----

----· 

----· 
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(e) v ~'RJJ~t:tl~~-'~'rr*.a~ ei~) 
1 A-F2 < 7x 10 2 < 7x 10 2 (2.7± 0. 1 )x 103 < 5x 10 1 < 2x 10 1 

2 A-F3 < 7x 10 2 < ?x 10 2 (3.9± 0. 1 )x 103 < Sx 10 1 < 2x 10 1 

3 D-F1 (1.2± 0.2)x 10·1 < 7x 10"2 (5.9± 0. 1 )x 102 < 5x 10"1 < 2x 10"1 

4 D-F2 (1.1± 0.2)x 10 1 < ?x 10-2 (3.0± 0.1)x 102 < 5x 10-1 < 2x 10-1 

5 D-F3 (1.6± 0.2)x 10 I < 7x 10 2 (1.9± 0.1)x 103 < Sx 10 1 < 2x 10 1 

6 E-F1 (1.7± 0.2)x 10·1 < 7x 10·2 (2.9± 0. 1 )x 103 < 5x 10-1 < 2x 10·1 

7 F-F1 (9.2± 1.4)x 10"2 < ?x 10"2 (2.4± 0.1 )x 103 < Sx 10·1 < 2x 10"1 

8 F-F2 < 7x 10-2 < ?x 10-2 (2.9± 0.1 )x 102 <5x10~1 < 2x 10-1 

9 F-F3 < ?x 10-2 < ?x 10-2 (6.4± 0. 1 )x 103 < 5x 10·1 < 2x 10·1 

10 G-F1 (1.4± 0.2)x 10·1 < ?x 10"2 (1.3± 0.1)x 103 < 5x 10·1 < 2x 10·1 

11 H-F1 < ?x 10"2 < ?x 10"2 (2.4± 0.1 )x 103 < 5x 10"1 < 2x 10"1 

12 1-F1 < 7x 10·2 < ?x 10·2 (9.9± 0.1)x 102 < 5x 10·1 < 2x 10·1 

13 l-F2 < 7x 10 2 < ?x 10 2 (1.1± 0.1)x 103 < 5x 10 1 < 2x 10 1 

14 J-F1 < 7x 10·2 < 7x 10·2 (4.3± 0. 1 )x 102 < 5x 10-1 < 2x 10-1 

15 K-F1 < 7x 10"2 < 7x 10"2 (1.2± 0.1)x 102 < 5x 10·1 < 2x 10"1 

!li!Ml~il!il!loi. ii\!l11)111il: ~ 1ca% 1-cloiL IH2n.2.2011)iti:) 
5llli1if11)± .tr~~311)l~ii!I~. ltl91i!l~i!!1'.'ilril>. 

-IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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<ee) v ~'RJJ~t:tl~~-'~'rr*.a~ ei~) 

16 L-F1 < 7x 10 2 < 7x 10 2 (7.2± 0.1)x 102 < 5x 10 1 < Zx 10 1 

17 M-F1 < 7x 10 2 < 7x 10 2 (2.5± 0.1 )x 102 < 5x 10 1 < 2x 10 1 

18 N-F1 < 7x 10"2 < ?x 10·2 (2.0± 0.1 )x 102 < 5x 10·1 < 2x 10'1 

19 N-F2 < 7x 10·2 < ?x 10·2 (3.8± 0.1 )x 102 < 5x 10-1 < 2x 10-1 
............................ 

20 N-F3 < ?x 10 2 < ?x 10 2 (4.7± 0.1 )x 102 < 5x 10 1 < 2x 10 1 

21 O-F1 < 7x 10-2 < 7x 10-2 (7.7± 0.1 )x 101 < 5x 10·1 < 2x 10·1 

22 O-F2 < 7x 10·2 < ?x 10-2 (3.6± 0.1)x 102 < 5x 10·1 < 2x 10·1 

23 O-F3 < ?x 10'2 < ?x 10·' (3.5± 0. 1 )x 102 < 5x 10·' < zx 10'1 

24 P-F1 < ?x 10-2 < ?x 10-2 (2.3± 0. 1 )x 102 < 5x 10'1 < 2x 10'1 

25 P-F2 < 7x 10·2 < 7x 10·2 (1.9± 0.1)x 102 < 5x 10·1 < zx 10·1 

26 Q-F1 < 7x 10 2 < ?x 10 2 (1.1± 0.1)x 102 < 5x 10 1 < 2x 10 1 

27 R-F1 < 7x 10 2 < 7x 10 2 (8.6± 0.1)x 101 < Sx 10 1 < 2x 10 1 

28 S-F1 < 7x 10'2 < ?x 10·' (1.0± 0.1 )x 102 < 5x 10'1 < 2x 10"1 
--------------- ----------------------------- ----------------------------- ----------------------------- ----------------------------- ---------------------

29 T-F1 < 7x 10·2 < 7x 10·2 (6.0± 0. 1 )x 101 < 5x 10·1 < 2x 10·1 

!U~it;!!Jl!I;!, li\!l(J)ffi;l;S IC:l5' lclmff, 1'26 2.200liti!) 
>llliillOJ± J:r~bo(J)lii<illl~. it!!illi~i!!T©~. 
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(e) ~ ~'RJJ~t:tl~~-'~'rr*.a~ ei~) 
lml!Ei!ftil 

5 D-F3 

6 E-F1 

9 F-F3 

10 G-F1 

16 L-F1 

24 P-F1 

29 T-F1 

5 D-F3 

6 E-F1 

9 F-F3 

10 G-F1 

15 K-F1 

16 L-F1 

24 P-F1 

29 T-F1 

"H 
~121'F) 

(1.6± 0.2)x 10· 1 

(1.7± 0.2)x 10·1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(1.9± 0.2)x 10·1 

(6.1± 1.2)x 10·2 

(5.2± 1.2)x 10·2 

(6.3± 1.2)x 10 2 

< 5x 10·2 

(2.8± 0.1)x 10° 

(5.4± 0.1)x 10° 

(7.6± 0.1)x 10° 

(1.0± 0.1)x 10° 

(2.0± 0.1)x 101 

(1.1± 0.1)x 10° 

(7.5± 0.2)x 10·1 

(1.7± 0.2)x 10·1 

n91l!ei~lll 1•. "*'Ollliil! B 1,_11% 1·c1miE. 

lill!!'.t~g)J!l/i(Bq/g) 

14c 
~5. 7x 1 O'l'F ) 

(1.6± 0.2)x 10·1 

(1.9± 0.2)x 10·1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(1.6± 0.2)x 10·1 

(6.3± 1.5)x 10·2 

(1.5t 0.2)x 10·1 

(1.4± 0.2)x 10 1 

(1.1± 0.2)x 10·1 

< 5x 10-2 

< 5x 10·2 

< 5x 10-2 

< 5x 10·2 

< 5x 10-2 

< 5x 10·2 

< 5x 10·2 

«126 2 20~Jlii) 

. 

36CI 
~3.0x 1051'F) 

< 5x 10·2 

< 5x 10·2 

< 5x 10·2 
- ----". 

... 
--· ----" ---

--·" ---- .. ---·." 

-----· -
--· --

< 5x 10·2 

< 5x 10·2 

< 5x 10·2 

-------· 

79Se 
~6 5x 1041'F) 

< 5x 10·2 

< 5x 10·2 

< 5x 10·2 

< 5x 10·2 

< 5x 10·2 

< 5x 10 2 

< 5x 10·2 

5tllill!Ol' J:' Jli't 30J!llo! l;I, iH911!i!<!!! c;a; Q, 
* !i!IJlii Ol II\ Ii 1;tl4Mi c:;r--r 0 
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(-) 
a ~-*1.i~tfj~~~ms-f'JT~a~ Qi~) 

6 
9 

10 -
16 

24 

29 

(1.9± 0.4)x 10·3 I < 1 x 10·3 I (1.6± 0.4)x 10·3 I (2.3± 0.4)x 10·3 

1=-1=1 _. . ..... ·· ·· . < 1x 10"3 < 1x 10"3 < 1x 10"3 < 1x 10"3 

F~I-:~ .... .. .. < 1x 10·3 < 1x 10·3 < 1x 10·3 < 1x 10·3 

~ 

G-F1 < 2x 10-3 ____ . - --- - ---- - - -- __ --- - ---- - - -- ________ - ---- - ---- ____ - ---- - ---
·- --- -· ·-

L-F 1 < 2x 10·3 . · · ... . · ... .. . . · ... . · ... 
,. .- -- ,. " -- " " -- " " --

- · <2x1Q"3 .-- -----·- -I P-t-1 

T-F1 < 2x 10·3 

!!Mliilli 1;1, :itl4(})r.triii G l<:J% rnmIE. <M26 2 2o(})fo l 
::-Hli Iii OJ± "I Jilt 30J!l! lili I;!, it !I! fiii!<i!l <?<IS Q, 
*liiffi!OJll<lii 1;!~11$<?:1'9. 
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<ee) v ~'RJJ~t:tl~~-'~'rr*.a~ c±t1) 

1 A-S1 < 7x 10 2 < 7x 10 2 (2.4± 0. 1 )x 103 < 5x 10 1 < 2x 10 1 

2 A-S2 < 7x 10 2 < ?x 10 2 (1.6± 0.1)x 103 < Sx 10 1 < 2x 10 1 

3 A-83 < 7x 10"2 < 7x 10·2 (6.2± o. 1 )x 102 < 5x 10-1 < 2x 10-1 

4 C-81 < ?x 10·2 < ?x 10-2 (2.1± 0.1)x 102 < 5x 10·1 < 2x 10·1 

5 C-S2 < 7x 10 2 < 7x 10 2 (1.5± 0.1)x 102 < Sx 10 1 < 2x 10 1 

6 C-S3 < 7x 10·2 < 7x 10·2 (1.1± 0.1)x 102 < 5x 10·1 < 2x 10·1 

7 D-81 (i) < 7x 10·2 < ?x 10"2 (2.8± 0. 1 )x 102 < Sx 10-1 < 2x 10-1 

8 D-S 1 CiJ < 7x 10"2 < ?x 10·2 (8.8± 0.3)x 10° <5x10~1 < 2x 10·1 

g D-81 (l) < ?x 10·2 < ?x 10·2 (1.2± 0.1)x 102 < 5x 10·1 < 2x 10·1 

10 D-81© < 7x 10·2 < ?x 10·2 (1.8± 0.1)x 102 < 5x 10·1 < 2x 10·1 

11 D-82 (9.6± 1 .8)x 10"2 < ?x 10"2 (2.5± 0. 1 )x 103 < 5x 10"1 < 2x 10"1 

12 D-83 < 7x 10·2 < ?x 10·2 (1.5± 0.1)x 103 < 5x 10·1 < 2x 10·1 

13 E-S1 < 7x 10 2 < ?x 10 2 (3.3± 0. 1 )x 103 < 5x 10 1 < 2x 10 1 

14 F-S1 CD < 7x 10·2 < 7x 10·2 (3.1± 0.1)x 102 < 5x 10·1 < 2x 10·1 

15 F-S10 < 7x 10"2 < 7x 10"2 (2.9± 0.1)x 102 < 5x 10-1 < 2x 10-1 

!<11iiill!lli'l<l, i;tH©l!lit 8 lcil3c l<::lliIE, IH26.2.20©1iil J 
J1 IR1i Ol t J: I Jill '50ll!1 il!I;!, ! I 1!11~lli:!t 1'.<15 "'-

IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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(e) v ~'RJJ~t:tl~~-'~'rr*.a~ c±t1) 

16 F-S1 (3) < ?x 10 2 < ?x 10 2 (2.8± 0. 1 )x 102 < 5x 10 1 < 2x 10 1 

17 F-S1© < ?x 10 2 < ?x 10 2 (1.8± 0.1)x 102 < 5x 10 1 < 2x 10 1 

18 F-S2 < ?x 10"2 < ?x 10·2 (1.5± 0.1)x 102 < 5x 10·1 < 2x 10'1 

19 F-S3 < 7x 10·2 < 7x 10·2 (1.3± 0.1)x 103 < 5x 10-1 < 2x 10-1 

20 G-S1 < ?x 10 2 < ?x 10 2 (6.7± 0.1 )x 102 < 5x 10 1 < 2x 10 1 

21 H-S1 (1.2± 0.2)x 10·1 < ?x 10-2 (2.3± 0.1 )x 103 < 5x 10·1 < 2x 10·1 

22 H-S2 (1.7± 0.2)x 10·1 < 7x 10·2 (3.6± 0. 1 )x 103 < 5x 10·1 < 2x 10·1 

23 H-S3 < ?x 10·' < ?x 10·' (1.1± 0.1)x 103 < 5x 10-1 < 2x 10'1 

24 1-S 1 (i) < ?x 10-2 < ?x 10-2 (9.4± 0. 1 )x 102 < 5x 10·1 < 2x 10'1 

25 l-S1 GD < 7x 10·2 < ?x 10·2 (1.9± 0.1)x 101 < 5x 10·1 < 2x 10·1 

26 1-S 1 Gl < 7x 10 2 < ?x 10 2 (3.3± 0. 1 )x 10° < 5x 10 1 < 2x 10 1 

27 l-S1© < ?x 10 2 < ?x 10 2 (2.4± 0.1)x 101 < 5x 10 1 < 2x 10 1 

28 l-S2 < ?x 10'2 < ?x 10·' (6.9± 0.1 )x 102 < 5x 10-1 < 2x 10-1 
--------------- ----------------------------- ----------------------------- ----------------------------- ----------------------------- ---------------------

29 l-S3 < 7x 10·2 < ?x 10·2 (7.5± 0. 1 )x 102 <5x10-1 < 2x 10·1 

30 J-S1 < 7x 10·2 < 7x 10·2 (2.6± 0.1 )x 102 < 5x 10·1 < 2x 10·1 

!l!lttii;ll!lot. litllOJl~i:!l31c;;~ 1c:1mIE. QQ6.2.200J1!!) 
li'IFT1;0J± "'~~30J!J<1;1;t ltl!liil:ff~&<:®iS, 

IRID ©lnt~rndllO~<il R~<,ecm:h 111,11tutP for Nucl~~r Detonirn1"ion1ng 
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<ee) v ~'RJJ~t:tl~~-'~'rr*.a~ c±t1) 

31 K-S1 < ?x 10 2 < ?x 10 2 (1.6± 0.1)x 102 < 5x 10 1 < Zx 10 1 

32 L-S1 CD < ?x 10 2 < ?x 10 2 (2.0± 0.1)x 101 < 5x 10 1 < 2x 10 1 

33 L-S1@ < ?x 10"2 < ?x 10·2 (1.9± 0.1)x 101 < 5x 10-1 < 2x 10-1 

34 L-S1@ < 7x 10·2 < 7x 10·2 (2.4± 0. 1 )x 101 < 5x 10-1 < 2x 10-1 
............................ 

35 L-S1© < ?x 10 2 < ?x 10 2 (1.3± 0.1)x 101 < 5x 10 1 < 2x 10 1 

36 M-S1 < ?x 10-2 < ?x 10-2 (2.8± 0.1 )x 10° < 5x 10·1 < 2x 10·1 

37 N-S 1 CD < ?x 10·2 < 7x 10·2 (5.2± 0. 1 )x 101 < 5x 10·1 < 2x 10·1 

38 N-S1 Q) < ?x 10·' < ?x 10·' (9.3± 0.2)x 10° < 5x 10-1 < 2x 10'1 

39 N-S 1 (j) < ?x 10-2 < ?x 10·2 (2.3± 0. 1 )x 101 < 5x 10'1 < 2x 10'1 

40 N-S 1 CD < 7x 10·2 < ?x 10·2 (2.2± 0.1)x 101 < 5x 10·1 < 2x 10·1 

41 N-S2 < ?x 10 2 < ?x 10 2 (2.2± 0. 1 )x 101 < 5x 10 1 < 2x 10 1 

42 N-S3 < ?x 10 2 < ?x 10 2 (1.9± 0.1)x 102 < 5x 10 1 < 2x 10 1 

43 O-S1 G) < ?x 10'2 < ?x 10-2 (1.0± 0.1)x 102 < 5x 10'1 < 2x 10'1 
--------------- ----------------------------- ----------------------------- ----------------------------- ----------------------------- ---------------------

44 O-S1@ < 7x 10·2 < ?x 10·2 (4.7± 0. 1 )x 101 <5x10-1 < 2x 10·1 

45 O-S1 Cll < ?x 10·2 < ?x 10·2 (5.6± 0.2)x 10° < 5x 10·1 < 2x 10·1 

1*!1o~iillll!1•. l~lla:>lilili~ 1c<M rnoiE, <M2fi?.200)jti:) 
5lln1ilm± J:'~~?m~i1•1•. iti&1ill~i!i1-e;r;;;, 
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<ee) v ~'RJJ~t:tl~~-'~'rr*.a~ c±t1) 

46 0-81© < ?x 10 2 < ?x 10 2 (5.6± 0.1)x 101 < 5x 10 1 < Zx 10 1 

47 0-82 < ?x 10 2 < ?x 10 2 (1.4± 0.1)x 102 < 5x 10 1 < 2x 10 1 

48 0-83 < ?x 10"2 < ?x 10·2 (4.5± 0.1)x 102 < 5x 10·' < 2x 10'1 

49 P-81 < ?x 10·2 < ?x 10·2 (3.6± 0.1 )x 102 < 5x 10-1 < 2x 10-1 
............................ 

50 P-82 < ?x 10 2 < ?x 10 2 (4.8± 0.1)x 101 < 5x 10 1 < 2x 10 1 

51 Q-81 < ?x 10·2 < ?x 10·2 (5.5* 0. 1 )x 101 < 5x 10·1 < 2x 10·1 

52 R-81 < 7x 10·2 < ?x 10-2 (1.4± 0.1)x 101 < 5x 10·1 < 2x 10·1 

53 8-81 CD < ?x 10'2 < ?x 10'2 (4.0± 0.1)x 101 <5x10'1 < zx 10'1 

54 8-810 < ?x 10·2 < ?x 10·2 (5.8± 0.1 )x 10
1 < 5x 10·1 < 2x 10'1 

55 8-S1® < ?x 10·2 < ?x 10·2 (3.6± 0.1)x 10° < 5x 10·1 < zx 10·1 

56 T-81 < ?x 10 2 < ?x 10 2 (3.8± 0.1)x 101 < 5x 10 1 < 2x 10 1 

!£!1tl!il!Jl<I;!, iMl(l)!llil! G ICillc l<:lliIE, 1i26.2.20(1)1Li:) 
711ri10(1)± .1:r~<>(l)!!!m;1. ITii!!!iiil~"'C?ao<>. 
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.co.jp> 
Thursday, March 26, 2015 8:53 PM 

Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, March 27, 2015 at 3pm EDT 

Please find below information for ton1orrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 27, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week, Next call will be on THU. April 9 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode:25057200# 

[Major topics] 
1. Unit 1 Muon Tomography Preliminary Results (3/19/2015) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150319 01 ~e.pdf 

2. Contaminated Water Committee (3/17/2015) 
(only in Japanese) 
2-1. Studies Related to Frozen Soil Wall 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/c150317 07-j.pdt 

2-2. Studies Related to High-Performance ALPS 
http://www.tepco.co.ip/nu/fukushima-np/roadmap/images/c 150317 08~j.pdf 

3. NRA Special Facilities Monitoring and Evaluation Committee (3/25/2015) 
(only in Japanese) 
3-1. "K" Drainage Line Investigation and Actions 
http://www.tepco.co.ip/nu/fukushitTia-np/handouts/2015/images/handouts 150325 04-j .pdf 

3-2. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2015/images/handouts 150325 08-j .pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (3/26/2015) 
(only in Japanese) 

4-1. Plant Status 
http://www. tepco. co. j p/n u/f u kush in1a -n pf roadmap/images/ d 150326 04-j. pdf 

4-2. Summary Status of Decommissioning Roadmap 
http://www. tepco. co. j p/n u/fu kush ima-n pf roadmap/images/ d 1 50326 05-j. pdf 
(English translation as of 2/26/2015) 
http://www.tepco.co.jp/en/nu/fukush1ma-np/roadmap/imaqes/d 150226 01-e .pdf 

4-3. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 07-j.pdf 

4-4. Environmental Radiation Issues (large file size: 56 MB) 
http ://www, tepco. co. j p/n u/f u kush ima ·n p/road map/images/ d 150326 OS~j. pdf 



4-5. Spent Fuel Pool Issues 
http://www.tepco.co.ip/nu/fukushlma-np/roadmap/images/d 150326 1 O~j.pdf 

4-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150326 11--j.pdf 

4-7. Radioactive Waste Processing (Radionuclide Analyses of Samples Taken from Units 1-3 RIB) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/in1ages/d 150326 12-i.pdf 

*If you cannot display Japanese characters. please install the following font packs: 
http://www. adobe. com/support/down I oads/deta i I. is p ?ftp I D =4881 

(Feel free to forward this email to your colleagues or have tl1em contact 1ne to be added to the distribution list.) 

All the best, 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: +1-202-412-2860 

-~---Original Message ••••• 
From: Tateiwa Kenji 
To: Tateiwa Kenji 
Sent: Tt1ursday, Marcti 12, 2015 8:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, March 13, 2015 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update CalL 

[Date/time] 
Fri, March 13, 2015 at 3 pm Eastern Daylight Time 
(No Call Next Week. Next call will be on Fri, March 27 at 3 pm EDT.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode:25057200# 

(Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (3/2/2015) 
(only in Japanese) 

1-1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www.tepco.co.ip/nu/fukushima-np/handouts/2015/images/hand outs 150304 05-j. pdf 

1 ~2. Measures to Reduce Radioactivity in "K" Drainage Line 

btt12/('!YYY~,1~1'.l.QQ,.(~Q,iRLnwlfY.~!d§.b.ixrHA~JlJ?fhiAn9.9.Y.h?LfQJ.l?Lim.9£~§/JJ£!19.Q1Jj§ J.l?D.0.Q::t .. QQ~inQf 

1 R3. Investigation on Temporary Increase in Radioactivity in Downstream of "Band C" Drainage Line 
http://www.tepco.co.jp/nu/fukushima~np/handouts/2015/iniaqes/hand outs 150304 07 ~j. pdf 
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1-4. Water Level Management after Operation of Frozen-Soil Wall 
http://www.tepco.co.jp/nu/fukush1ma-np/handouts/2015/images/hand outs 150304 08-j. pdf 

2. Rain Water Level Drop in Outer Weir of H4 Area Tank (311212015) 
(only in Japanese) 
http·//www.tepco.co.jp/nu/fukushima-n p/handouts/2015/irnages/handouts 150312 04-j .pdf 

3. New Disclosure Policy and Independent Audit in Light of Recent Drainage Water Issue (3/6/2015) 
http: I !www. tepco. co. j pl en/press/corp-com/re I ease/2015/ 12 48564 6844. htm I 

4. TEPCO President's Remarks on 4th Anniversary of Great East Japan Earthquake (3/11/2015) 
http://www. tepco. co. j p/e n/press/corp-com/re I ease/201 5/ 12 48663 6844. htm I 

5. "Nuclear Energy in Japan Since Fukushima" (2/17/2015) 
TEPCO's presentation at the Platts Nuclear Energy Conference. 

ti ttp. I lwww. platts. corn/ IM . Platts. Content/Prod uctsSe rvices/Con f ere n cea n d Eve nts/2 0 15/pc509/p resenta lions/Ken j i Tate iw 
a.pdf 

6. "Estimated Amount of Radioactive Materials Released into the Air by the Fukushima Daiichi NPS Accident" 
(3110/2015) 

TEPCO's presentation at the US NRG Regulatory Information Conference (RIC.) 
!:ltt1?.::i.~t/.rlg.,nr~::9.9J~Y¥.9.Y.·.9.9.Y.!.9g.r;:§!.9.!?.§.tr9.g1§!.tP.1~.i.w.~.~::t~::b.v.::r1.:129.f 

All the best. 
Kenji 

----- Original Message ----­
From: Tate1wa Kenii 
To: T ateiwa. Kenji 
Sent: Thursday, February 26, 2015 10:50 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 27, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 27, 2015 at 3 pn1 Eastern Standard Time 
(No Call Next Week. Next call will be on Fri. March 13 at 3 pm EDT.) 

[call~in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode:25057200# 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (2/23/2015) 
(only in Japanese) 

1-1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http://www. te pco. co, j p/n u/f u ku shi ma-np/ road 111a p/i mages/11 50223 04-i . pdf 

1-2. Dismantling Plan for Unit 1 Reactor Building Cover 
!:1~.tn;!.t.w.w.~J.~P..QQ,.QQ,iP.f.Q.~f.f'.L~~.J.§.bJ.rr.H-I::QP.f.£9.~.9.rD.~.P.!.LrD . .::!.9£!§.[L1.~Q??? .Q5.:i:12Q.f 

1-3. Occupational Safety Corrective Actions 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/l 150223 06-i .pdf 

1-4. Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/imaqes/1150223 12-j .pdf 
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2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (2126/2015) 
(only in Japanese) 
2-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima- np/roadmap/imaqes/d 150226 04--1.pdf 

2-2. Summary Status of Decommissioning Roadmap 
http:/ lwww. te pea. co. j p/n u/f u ku shi tna-np/ road n1a p/i maqes/d 150226 05-i . pdf 

(English translation as of 1/29/2015) 
http :l/www.tepco.eo.jp/en/nu/fukush ima-np/roadmap/imaqes/d 150129 01-e. pdf 

2-3. Re-insertion of Thermocouple into Unit 2 RPV Bottom via SLC Line 
http:/ lwww. le pea. co. j pin u/f u ku shi tna-np/ road n1a p/i maqes/d 150226 06-i . pdf 

2-4. Contaminated Water Treatment 
http://www.tepco.co.jp/nu/fukushima--np/roadmap/imaqes/d 150226 07--1.pdf 

2-5. Environmental Radiation Issues 
tittp :/ /www. te pea. co. j p/n u/fu ku shi rna ~np/ road rr1a p/i rnaqes/d 1 50226 08-i . pdf 

2·6, Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima~np/roadmap/images/d 150226 1 O·i .pdf 

2·7. Preparation for Fuel Debris Removal (30 Laser Scanning, Muon Tomography) 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 11-j .pdf 

2·8. D&D-Related R&D Progress and Future Plans 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 13-j .pdf 

2-9. Selection of Technologies to Undergo Tritium~Separation Demonstration Testing 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 150226 14-1.pdf 

2-10. Establishment of Global Decommissioning Joint Research Center 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/imaqes/d 150226 15-1.pdf 

3. Temporary Increase in Radioactivity in Downstream of "Band C" Drainage Line (2/24/2015) 
http://www.tepco.co ,ip/en/press/corp~com/release/2015/ 1248327 6844.html 

4. Unit 2 Reactor Building Truck Bay Door Roof Likely Source of Radioactivity in "K" Drainage Line (2/24/2015) 
www .tepee.co. jp/en/nu/fukushima-npthandouts/2015/imaqes/handouts 150224 O 1-e ,pdf 

5. Briefing to Fishermen's Association in Fukushima Prefecture Regarding Contaminated Water Issues 
(2/25/2015) 
(only in Japanese) 
http://www.tepco.co. jp/nu/fukushima- np/handouts/2015/imaqes/handouts 150225 05- j .pdf 

6. Unit 1 Reactor Building 4th Floor Inspection by Technical Committee of Niigata Prefecture (2/21/2015) 
(only in Japanese) 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2015/imaqes/handouts 150221 06-j .pdf 

7. Third IAEA Review of Fukushima Daiichi Decommissioning Roadmap (2/17/2015) 
https:l/www.iaea.org/newscenter/pressreleases/iaea~tearr1~cornpleted~th1rd--review~japans--plans--decomrnission~ 

fukushima 
(photos) 
http://www,tepco.co.jp/en/nu/fukush1ina-np/handouts/2015/images/handouts 150217 03~e,pdf 

All the best, 
Kenji 

ww••• Original Message ~-WWW 
From: Tateiwa. Kenii 
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T 0: I?.!ri]~?.i..K!?Dj] 
Sent: Thursday, February 12, 2015 10:37 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 13, 2015 at 3pm EST 

Nuclear Sector Colleagues. 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb.13, 2015 at 3 pm Eastern Standard Time 
(No Call Next Week. Next call will be on Fri. Feb. 27 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call nun1ber: "118-354-1184 
passcodo:25057200# 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (2/9/2015) 
(only in Japanese) 

1 ·1. Closure of Seawater Piping Trenches of Units 2, 3, 4 
http://www. n s r. go. j p/ coinm ittee/yu ush ikisva/tokutei ka n sh i/data/00 31 02 . pdf 

1 ·2. Water Level Management after Operation of Frozen-Soil Wall (summary) 
http://www. n s r. go. j p/ comm ittee/yu ush ikisya/tokutei ka n sh i/data/00 31 03. pdf 

1-3. Water Level Management after Operation of Frozen-Soil Wall (reference information) 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi/data/0031 08 .pdf 

2. Installation of Muon Detectors for Fuel Debris Detection at Unit 1 (2/912015) 
http://www.tepco,co.jp/en/press/corp~com/release/2015/ 1248057 6844. html 
(photos) 
http://www.tepco.co.jp/en/nu/fukushima-np/handouts/2015/images/handouts 150209 01-e.pdf 

3. "The Great Race: The Global Quest for the Car of the Future" 
http://amzn.com/BOOLD 1 OPOQ 
This book features TEPCO's current Chief Nuclear Officer, Takafumi Anegawa, as a visionary who jump started 
Japan's electric vehicle industry. 

All the best 
Kenji 

····~ Original Message····· 
From: Tateiwa Kenji 
To: Tateiwa Kenii 
Sent: Thursday. February 05. 2015 9:24 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 6, 2015 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below inforn1ation for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 6, 2015 at 3 pm Eastern S1andard Time 
{Next call will be on Fri, Feb. 13 at 3 pm EST.) 

[call·in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: 25057200# 
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[Major topics] 
1. On~Site Coordination Meeting on Decommissioning & Contaminated Water Issues (1/30/2015) 
(only in Japanese) 
1~1. Water Contamination Monitoring and Effectiveness of Groundwater Bypass System 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/l 150130 03-j .pdf 

1~2, Wind Velocity Simulation Inside Unit 1 Reactor Building Cover 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/imaqesfl 150130 04-j .pdf 

1~3. Response to Various Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/l 150130 07 -j .pdf 
(page 61116) ALPS Status 
(page 10/116) Various Water Treatment Systems 
(page 19/116) Filling Up Seawater Piping Trenches 
(page 38/116) Subdrain System 
(page 41/116) Frozen Soil Wall 
(page 85/116) Radioactivity in Units 1~3 Discharge Canal 

2. Causes of Significant Occupational Safety Issues at 1 F/2F/KK and Countermeasures (2/3/2015) 
{only in Japanese) 
http://www.tepco.co.jp/cc/press/betu 15 j/in1ages/150202j0301 .pdf 

3. Nuclear Safety Reform Plan 2014 Q3 Progress Report (21312015) 
http://www.tepco.co.jp/en/pres$/Corp-corn/relEH:1$8/2015/ 124 7946 6844.html 

4. IAEA OSART Preparatory Meeting at Kashiwazaki Kariwa (212-5/2015) 
(only in Japanese) 
http://www. tepee. co. j p/kk-n p/datafp ubl 1 cation/ pdff2014!2 70205. pdf 

5. Removal of Highly Contaminated Water Inside Seawater Piping Trenches (1/28/2015) 
(video clip) 
http://www. tepee. co. j p/ en/news/Ii bra ry/ arch 1 ve-e. html ?vid ea u u id =iwz8 l j2v &ca lid =69631 

6. TEPCO Official English YouTube 
https: I /www. youtu be. com/user /Officia ITE PCOe n 

*If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/su pportJdown I oad s/ de ta ii . jsp ?ftp ID =4881 

(Feel free to forward this email to your colleagues or have them contact n1e to be added to the distribution list.) 

All the best, 
Kenji 
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa@wash.tepco.corn> 
Thursday, March 27, 201410:34 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, March 28 at 3p1n EDT 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 28, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. April 4 at 3 pm.) 

(call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode:25057200# 

[Major topics] 
1. Full~Scale Emergency Drill at Fukushima Daiichi (3/14/2014) 
(only in Japanese) 
http:/ fwww. tepco. co. j pin u/f u ku s hi ma~n p/h an do uts/2014/i m ages/handouts 140314 06~j. pdf 

2 Status for Emergency Safety Enhancement at Fukushima Daiichi (3/20/2014) 
(only in Japanese) 
http://www. tepco. co. j p/ n u/f u ku s hi ma-n p/h an do uts/2014/i m ages/handouts 140320 04-j. pdf 
(page 7/45) Ons1te dose reduction plan 
(page 10/45) Status of tsunami debris removal 
(page 31/45) Tank over-flow prevention tneasures 
(page 42/45) Unit 4 SFP dose reduction measures 

3 Working-level Meeting of Decommissioning & Contaminated Water Issues Team (3/27/2014) 
(only in Japanese) 
3~1. Plant Status 
http:/ /www, tepco. co. j p/n u/f u kush ima -n p/road map/images/ d 140327 04~j. pdf 
(page 118) Plant parameter 
(page 2/8) Unit 1 RPV and D/W temperatures 
(page 3/8) Unit 2 RPV and D/W temperatures 
(page 4/8) Unit 3 RPV and D/W temperatures 
(page 5/8) Water storage status 

3-2. Summary Status of Decommissioning Roadmap 
.bt!12/lw.w.wJ@.P..9.Q,.9.2,i.P.!.o.\.!lfw.~Jd§.b.i.mi?.~.o.P.lr.Q?J.9.m.si.P.lLm.?J.9.~§.LQJ.~Q9.~.?.. .. .Q.9.:i·.!?.9.f 

3~3. Status of Individual Projects 
h ttP ://www. tepco. co. j pin u/f u k ush ima-n p/road ma p/i mages/d 140327 06-j. pdf 
(page 6/272) Completion of Unit 4 rubble removal from reactor well, RPV, and SFP 
(page 16/272) Unit 4 SFP dose reduction measures 
(page 481272) Unit 3 SFP rubble removal status 
(page 731272) Demonstration test results of suction/blast decontamination robot 
(page 82/272) Development status of lower PCV repair technique 
(page 941272) Unit 2 RJB refueling floor core sampling 
(page 110/272) Long-term safe storage of used zeolite and waste sludge 
(page 1241272) R&D status 
(page 158/272) Unit 2 RPV bottom temperature monitoring and replacement work of thermometer 
(page 178/272) ALPS train B issues 



(page 200/272) Test status of Sr immobilization by apatite 
(page 211/272) Contaminated water treatment of Units 2 and 3 seawater piping trench 

4. Briefing Material for Fukushima Fishermen's Association (3/25/2014) 
(only in Japanese) 
http://www. tepco. co. j pin u/f u ku s hi ma~n p/h an do uts/2014/i rn ages/handouts 140325 04~j. pdf 
(page 1/15) Rainwater measures 
(page 2115) Contamination of fish within 20 km radius 
(page 8/15) Fish contamination prevention measures 
(page 12/15) Seawater radioactivity monitoring data 

5. Establishment of the "Fukushima Daiichi Decontamination & Decommissioning Engineering Company" 
(3/25/2014) 
http://www.tepco.co.jp/cc/press/2014/1234988 5851 .html 
Appendix (only 1n Japanese) 
b1\Q;/.{YCf.·~W.:1SJ.P.gQ,f;;Q,iP.J.gg/.P.X~§.§!.R.~.t~J.:f_jt.i.m£1.gSJ.§/.1.4.Q.:?.,?.~jQJQJJ2Qf 

6. Status for Fukushima Daini (3/26/2014) 
(only in Japanese) 
http://www tepco.co.jp/nu/f2-np/handouts/i 140326a-j pdf 

7. Letter from TEPCO to New York Times Regarding its Article on Fukushima (3/25/2014) 
http //www.nytimcs.com/2014/03/26/opinion/c1caning-up~fukushima.html? r=O 

*If you cannot dispfay Japanese characters, please install the following font packs: 
http://www. adobe. com/support/down I oa ds/ de ta 1 I. is p ?ftp I D =4881 

(Feel free to forward this en1ail to your colleagues or have then1 contact me to be added to the distribution list.) 
(Let 1ne know if there is a need to call in from outside the U.S. I will check the availability of call-in numbers in other 
countries.) 

All the best. 
Kenji 

Kenji Tateiwa 
Manager, Nuclear Power Programs 
Tokyo Electric Power Company 
Washington Office 
2121 K Street, NW Suite 910 
Washington, DC 20037 
tel: +1-202-457-0790 (ext.)116 
mobile: +1-202-412-2860 
tateiwa.kenji@tepco.co.jp 

-----Original Message---·­
From: Tateiwa Kenji 
To: Tateiwa. Kenii 
Sent: Thursday, March 13, 2014 10:06 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, March 14 at 3pm EDT 

Nuclear Sector Colleagues, 
Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, March 14, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri, March 28 at 3 pm.) 

[call-in Information] {Please record your name and organization when joining the call.) 
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call number: 718-354-1184 
passcode:25057200# 

[Major topics] 
1. Unit 1 Reactor Building Frame Investigation Results (31712014) 
(only in Japanese) 
http://www. tepco. co. i pl n l.J/fu ku s hi ma-n p/h an do uts/2014/i m ages/handouts 14030 7 O 7 -i. pdf 

(photos and videos) 
http://photo.tepco.co. jp/en/date/2014/201403-e/140307 01 e .html 

2. Temporary Storage of Used Cesium Adsorbent, etc. (3/7/2014) 
(only in Japanese) 
http://www. tepco. co. j p/ news/2 0 14/i mag es/ 14030 7 d. pdf 

3. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (3/12/2014) 
(only in Japanese) 

3-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www. tepco. co. j p/n u/f u kush ima-n p/road ma p/i mages/1140312 03-j. pdf 
(page 4/101) Work related to sea water piping trench 
(page 11/101) Sea-side impermeable wall 
(page 13/101) Radioactivity concentration trends at various locations 
(page 60/101) Cause and measures far contaminated water leakage from H6 area tank 
(page 96/101) Inadvertent cutting of buried power cable 

3-2. Status of Measures on Contaminated Water Issues 
http://www. tepco. co. j p/n u/fu kush ima-n p/road ma p/i mages/1140312 04-j. pdf 
(page 4/55) Preventive measures for con1aminated wa1er tank leakage 
(page 12/55) Installation of double-layer weirs surrounding tank farms 
(page 19/55) Tank replacernent plan 
(page 35/55) Rain water transfer from weirs 
(page 44/55) Water-proofing work for buildings 

3-3. Frozen-Soil Wall Plan and Progress 
http://www. tepco. co. j p/n u/f u kush ima ~n pf road ma p/i mages/1140312 05-j. pdf 
(page 4/8) Progress of feasibility study 
(page 5/8) Progress of feasibility study 
(page 7/8) Work schedule 
(page 8/8) Plane view and cross-sectional view of the frozen-soil wall 

4. Unit 4 Fuel Transfer Progress (3/9!2014) 
http://www. tepco. co. j p/ e n/d ecomm is ion/in dex-e. htm I 

5. FORMER U.S. NUCLEAR REGULATOR PRAISES TEPCO PROGRESS, NOTES COMMITMENT OF JAPANESE 
PEOPLE TO SUCCEED (3/11/2014) 
http://www. tepco. co. j p/ e nip ress/co rp-com/re I ease/2014/ 1234 738 589 2. htm I 

6. TEPCO Presentation on Contaminated Water Issues at NRC·RIC (3/11/2014) 
https :/Irie. n rc~qateway. gov/ docs/ a bstracts/tateiwak ~t 12~r1 ~hv. pdf 

All the best, 
Kenji 

-----Original Message .. _ .. 
From: Ta1eiwa Kenii 
To: Tate1wa. Kenj1 
Sent: Friday, February 28, 2014 12:20 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 28 at 3pm EST 
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Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update CalL 

[Date/time] 
Fri. Feb. 28, 2014 at 3 pm Eastern Time 
(No call next week. Next call will be on Fri. March 14 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode:25057200# 

[Major topics] 
1. Explanation to the Fukushima Fishermen's Association (2/25/2014) 
(only in Japanese) 
http. I lwww. to pco. co. j pin u/f u k us hi ma-n p/ha n douts/2014/i m ages/handouts 140225 04-1. pdf 

2. J·NRA Contaminated Water Working Group (2/24/2014) 
(only in Japanese) 
JJ.ltrr!.LVY.W.W.,.O§L9QJRJ.g.QJ.D.rI.lilt§.~(YW.W.§JJJ.~J.~Y.@!.i9..~W.t~j_l:;f;l.O.§tJLW9lZ.QJ~.Q.~.Z.4.JliJJJ.l 

2-1. Ground Water and Sea Water Radioactivity Trend Near Units 1-4 Intake Structures 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi wg/data/001 '1 04.pdf 
{page 4/39) Ground Water Radioactivity Trend 
{page 11/39) Sea Water Radioactivity Trend 
{page /39) Progress Status for Soil Improvement Work 

2-2. Reallocation of Resources for Radioactivity Monitoring 
http://www.nsr.go.jp/committee/yuushikisya/tokutei kanshi wq/data/0011 05.pdf 
{page 4/11) Monitoring Locations Near Underground Reservoirs 

3. Working~level Meeting of Decommissioning & Contaminated Water Issues Team (2/27/2014) 
{only in Japanese) 
3~1. Summary Status of Decommissioning Roadmap 
http://www. tepco. co. j p/n u/f u kush i ma-no/road ma p/i mages/d 140227 05-i. pdf 

3-2. Status of Individual Projects 
http :I lwww. tepco. co. j pin u/f u kush i ma" n p/road ma p/i mages/d 140227 06-i. pdf 
(page 23/332) Dose Reduction Measures for Unit 4 Fuel Removal Work 
{page 57/332) Unit 3 Spent Fuel Pool Rubble Removal Status 
{page 63/332) Stopping Leakage of Primary Containment Vessel 
(page 76/332) Investigation Inside Primary Containment Vessel 
{page 88/332) Responses to RFI on Alternative Methods of Fuel Debris Removal 
{page 96/332) Radioactivity Analysis of Onsite Woods 
{page 116/332) R&D Project Status and Future Plans 
{page 137/332) Units 1-3 RPVand PCV Temperature Responses to Change 1n Core Injection Rate 
{page 167/332) Reduction of Core Injection Rate to Reduce Contaminated Water Processing Load 
{page 180/332) Installation of Additional and High·Perforrnance Multi·Nuclide Rernoval Systern 
(page 196/332) ALPS Booster Pump Trip Event 
{page 207/332) Mobile Sr Removal System for RO Concentrated Water 
(page 213/332) Installation of Rain Water Treatment System 
(page 221/332) Unit 4 Spent Fuel Pool Cooling T eniporary Shutdown Due to Power Cable Dan1age 
{page 226/332) Overflow of Partially-treated (Beta-rich) Water from H6 Area Tank 
{page 278/332) Sea Floor Coating to Mitigate Spr·eading of Radioa<..iivity 
{page 283/332) Underestimation of Gross-beta Radioactivity for Samples with High Count Rate 
(page 308/332) Estimated Release of Radioactivity from Units 1-4 Reactor Buildings 
{page 332/332) Site Map of Areas with No Requirement for Full"Face Respirator (in orange) 

4. Unit 4 Fuel Removal Work Suspended After Power Halt but Restart During the Day (2/25/2014) 
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5. TEPCO Plans to Get Outside Help to Improve Radioactivity Measurements (2/25/2014) 
b.t1P..~(!.Y.Y.WW.J.~P.£9.,£Q.jQ/.~.o!.P.I~.9.§/.ggf P.::£9.m.fifil~!i!§fi/.f.Q.1.4L1.f.).4.4.7.~-~§.~.~JJ1m! 

6. Current Status of Fukushima Dainl (2F) (2/25/2014) 
(only in Japanese) 
http. f lwww. te pea. co. j pfn u/f2 ·n pfhand outs/j 14022 5a ·i. pdf 

All the best, 
Kenji 
-----Original Message----­
From: Tateiwa Kenii 
To: Tateiwa Kenj1 
Sent: Thursday, February 20, 2014 11 :09 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 21, 2014 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below inforrnation for tornorr·ow's Weekly Fukusl1in1a Update Call. 

[Date/time] 
Fri, Feb. 21, 2014 at 3 pm Eastern Time 
(Next call will be on Fri. Feb. 28 at 3 pm.) 

[call-in information] {Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode:25057200# 

[Major topics] 
1. Unit 3 Reactor Building Inspection Results (2/14/2014) 
(only in Japanese) 
llltp.//www.tepco.co.jp/nu/f ukushin1a-n p/haridouts/2014/irriages/llandouts 140214 04-1 Dd f 
- Deformation found in shield plug assumed to be caused by overhead crane hook that dropped after the explosion; 
deformation unlikely to propagate further. 

2. Radioactivity of Samples taken from Water Treatment Facilities (2114/2014) 
http: I lwww. te pco. co. jp/en/n u/f u ku sh i ma-n p/f 1 /smp/201 4/i mag es/water 140214-e. pdf 

3. Revised Event Notification Criteria (2/19/2014) 
(only in Japanese) 
http.//www.tepco.co.jp/nu/fukushima· n p/llandouts/2014/images/handouts 140219 11·1.pdf 
- Added event category related to contaminated water tanks in light of recent issues with water leakages. 

4. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (2/18/2014) 
(only in Japanese) 
4~1. Status of Onsite Work Related to Contaminated Water lssu&s 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1140218 03-j.pdf 
(page 4/54) Treating contaminated water in Units 2/3 underground trench. 
(page 9/54) Construction status of sea~side impermeable wall. 
{page 47/54} Anti-corrosion measures for ALPS found to be effective. 

4-2. Status of Measures on Contaminated Water Issues 
http://www.tepco.co.jp/11u/fukush1ma-np/roadmap/imaqes/l 140218 04-j.pdf 
(page 15/38} Tank rnanagernent plall. 
(page 27/38) Rerouting of drainage ditcll. 
(page 30/38) Waterproofing radwaste building and Unit 1 turbine building. 
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4-3. Effective Dose at Site Boundary 
http://www.tepco.co.jp/nu/fukushima-np/roadrnap/images/1140218 05-Lpdf 
{page 5/33) Max. dose rate at site boundary: 8.04 mSv/year. 
{page 7/33) Prirnary source of dose: RO concentrated water tanks. 
(page 31/33) Measures to reduce dose from RO concentrated water. 

5. Radioactivity of Fish (2/19/2014) 
(only in Japanese) 
5-1. Fish Caught in Port of Fukushima Daiichi 
http://www.tepco.co.jp/nu/fukushima·np/f 1/smp/2014/images/fishO 1 140219·1 odf 
{page 2/5) Max. radioactivity: 171,000 Bq/kg (Cs-134 + Cs-137 in fish flesh) 

cf. regulatory limit of cesium in food: 100 Bq/kg 

5-2. Fish Caught within 20 km-radius of Fukushima Daiichi 
http://www.tepco.co.jp/nu/fukushima-np/f1/srnpf2014timaqes/f1sh02 140219-1 odf 
{page 3/9) Max. radioactivity: 156 Bq/kg (Cs-134 + Cs-137 in fish flesh) 

6. Fukushima Prefecture Safety Monitoring Committee on Fukushima Daiichi Decommissioning (2/20/2014) 
{only in Japanese) 
http./lwww.tepco.co.ip/news/2014/1234393 5918.html 

6-1. Malfunction of Unit 2 RPV Bottom Thermometer 
http://www. tepco _co. j p/ news/201 4 /images/ 140220b. pdf 
" Newly installed thermometer may have been damaged by inadvertently applying high voltage during routine testing. 
- Another thermometer available to continue monitoring RPV temperature. 

6w2, Underestimation of Grosswbeta Radioactivity for Samples with High Count Rate 
http://www. tepco. co. j p/ news/201 4/i mag es/ 140220d . pdf 
• "Counting Loss" occurs when rneasuring highly radioactive sarnples U1at ernit rnul\iple radiation within "Resolving 

Time" of the detector. 
- Radioactivity of samples with high count rate measured prior to implementation of procedure to adeqLiately dilute 

them to prevent "counting loss" is being reevaluated. 

6~3. Background Information on Gross-beta Radioactivity Measurement 
http://www.tepco.co.jp/news/2014/in1aqes/140220e .pdf 

6-4. Additional Measures to Cope with Contaminated Water Issues 
http://www. tepco. co. j p/news/20 1 4/i mages/ 140220f. pdf 
(page 2/19) Additional multi-nuclide removal system. 
(page 4/19) Strontium retention in soil using apatite. 
(page 11/19) Installation of welded~type tanks. 
{page 12/19) Leak prevention measures for bolted~type tanks. 
(page 16/19) Water proofing the buildings. 
{page 18/19) Reducing length of circulating cooling system. 
{page 19/19) Tank leakage impact mitigation system. 

7. Overflow of Partially-treated (Beta-rich) Water from H6 Area Tank (2/20/2014) 
http· //www. t epco. co. j pie n/press/ corp-com/re I ease/2014/ 1234394 5892. h tm I 
http://www. te pco. co. j p/ e n/n u/f u ku sh i ma-n p/h an douts/2014/i mag es/hand outs 140220 05-e. pdf 

8. TEPCO President Hirose's Remarks at the Asian Nuclear Power Briefing (2/18/2014) 
http. //www. tepco. co. j pie n/press/corp-com/re I ease/2014/ 1234325 5892. htm I 

All the best, 
Kenji 
I ----· Original Message ·----
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From: Tateiwa Kenii 
To: Tateiwa. Kenji 
Sent: Friday, February 07, 2014 2:01 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Feb. 7, 2014 at 3pm EST 

Nuclear Sector Colleagues, 

Please find below information for today's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Feb. 7, 2014 at 3 pn1 Eastern Time 
(No call next week. Next call will be on Fri. Feb. 21 at 3 pm.) 

[call-in information] (Please record your nan1e and organization when joining the call.) 
call number: 718-354-1184 
passcode,25057200# 

[Major topics] 
1. Second Working-level Meeting of Decommissioning & Contaminated Water Issues Team (1/30/2014) 
(only in Japanese) 

1-1. Summary Status of Decommissioning Roadmap 
http:/ /www, te pco. co, j pin u/f u ku shi ma Mnp/ road map/images/ d 140130 05· 1, pdf 

1 ·2. Status of Individual Projects 
http:/ fwww. te pco. co. j pin uff u ku shi ma ~np/road ma p/i maqes/ d 14O130 06~ I · pdf 
(page 3/281) Alternate core injection point for Unit 1. 
(page 15/281) Re1nstallation of instrumentation in Unit 2 drywell. 
(page 23/281) Performance enhancement of ALPS. 
(page 56/281) Field testing of Sr removal by apatite injection in soil. 
(page 771281) Water rneasurerr1ent results of Units 1"4 subdrain pits. 
(page 88/281) Groundwater and seawater contamination trends near Units 1-4 intake structures. 
(page 137/281) Status of on-site spent fuel storage. 
(page 138/281) Inspection results of deformed fuel bundle in Unit 4 SFP (unrelated to 3-11 accident). 
(page 148/281) Unit 3 SFP rubble retTioval status. 
(page 154/281) Development of remote decontamination technology in reactor buildings. 
(page 177/281) Investigation plan for Unit 2 reactor building refueling floor. 
(page 249/281) Unit 1 estimated leakage rate to the torus room. 
(page 261/281) Radioactivity analysis of rubble and timbers. 

2. Discharge Criteria for Groundwater Bypass System (2/3/2014) 
http://www. tepco .co. j p/ en/ n u/fu ku sh i ma-n p/handouts/20 14/images/ha nd outs 140203 04-e. pdf 

3. Sr~90 Measurement Issues (2/5/2014) 
(only in Japanese) 
http://www. tepco. co. j pf n u/fu kush i ma ~n p/handouts/2014/i mag es/hand outs 140205 05~j . pdf 

4. High Gross-beta Concentration Detected in Groundwater Near Unit 2 Intake Structure (2/7/2014) 
(only in Japanese) 
http://www.tepco_co.jp/nu/fukushima-np/f 1fsmp/2014/images/tb-east map-j .pdf 
(page 1/2) Gross-beta of 560,000 Bq/liter at sampling point No. 1-6. 

5. NRA Analysis on Source Term at Unit 4 Refueling Floor (2/5/2014) 
(only in Japanese) 
t1ttp://www .nsr,qo.jp/cornrnittee/kisei/clata/0041 03.pdf 
(page 516) Co-60 is dominant source term above the pool. 

6. 2013~03 Progress Report on Nuclear Safety Reform Plan (2/3/2014) 
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b.!~P.:a~w:~~Jf Pf9.:9.QjpL~n!J?Lr:!~§/9.Q!J2:9.QXD.[X~!~!-I§.~L?.QJALL?.~A.QJ! ... Q~.\i?.JJ~DJ! 
(Executive Summary) 
http://www.tepco.co.jp/en/press/corp··Com/release/betu 14 e/images/140203e0501.pdf 
(Full Report) 
http:/ twww. tepee. co. j p/ en/press/ co rp··com/release/betu 14 e/i m ages/ 14020 3e0502. pd f 
(Comments by Dr. Dale Klein) 
http://www.nrrnc.jp/en/report/detail/1234000 5233.titrnl 
(Comments by Lady Barbara Judge) 
http://www.nrmc.jp/en/report/detail/1233968 5233.html 

All the best, 
Kenji 
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- JflU'.iE'. E3 1!-125.12122 - 12124 ) 
•• ll!ll!•tJi----~ 

511 

274 

[4] 

62 

41 

[13] 

314 

244 

JC:f 

.!i!. fl'z mSv/h 
[5] [6] [7] [8] [9] 
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A.f~'li!'~, §!]l/1;l)l~i¥f 

. i;!!Jl15J9\.0)'J-:? v 3 y ::1\!l"ll'~!@:"('.'r.!j~J!Allt\!lBitilli'ti!!~~"<i:~Fc. 

· ~9\.~!l"<i'~Ji1!i v, ~110)-llB.::l= Y t-ld;il!i9\.imian1cl:llllffl, 

©lntern,•t1onol f\eseorct1 lnst1tute f<.,r Nvtl~,ir Decornrn1>11on1nR 
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C2=W=5JJ}.]1-:rJfiJI:ZlE~G'SifJU~;il:Jlt1tJc72~Rl 
CifZBX; 2 s'rfm~*~) 

liR r:IPEE:t.J@~ (RPV) PiJl5BO)lf!.~ 7'::1 1J O)ll!l!. :IPPiJmlfi*'1JO)!lilfli\!11em1. RPVPiJO)iffil!I. ~-~a~~~~ 0tclt.>. Kllll!iilil~l5Bfi'.!a:<:O) y:? 
t'.;;1.ti)!i. Kllll!iti$. ISHJ-i;t::;::1 1J ::1'./ti)!;a~ii~ v. RPVPiJlSBCOi>litillll l' (!li:lE1 .OOOGy/h) \:O)Kl!IJ!inlfil!iO)fllJ11la:f.i~ \, RPVPiJl5BaKlll 
i!ii'.~1!\nlfil!illll~lltii ( 2015"Flllt · 2017"Flllt : il'itilil!G~*!Ell&!ll!inlfil!i, 201 S"Flllt : RPV .t1lB1i:J'i.il1iillll!inlfil!i, 2019"Flllt: liR:f:IPll!llii( 
i~iillll!inlfil!i) all:~ vrc, 

~OliiPiJ§ 

1 . RP VPiJSBil!li!i!tif!iiO:J!I~ 
+ ±:~il!li!iJllEI · illi!i8lilt!O:J~!tl 

R P VPiJSBiloli!ilC:-C~liii9.\5illliliJllEI1!i'l!!li' IA~ 5 ;t C:, illli!iJll§, 
illli!i~Ml'1Hi:~itl 1.;, r:llo 2. 1:-cl5iilillll~i!tif!ii c2015lfm · 
20171'1'1!> : il\llli!!G'!~Ell!l!llif.Ril!, 2018lf!i!'. : RPV l:fiB1\~11ml 
lif.Rfilj, 20191'1'1!>: ®::t-IPllllllJ!li!il!llif.Rlfrr) arz~1.;n:, 

+ ?:?t::<.11;- ro:i~itl 

R PVPiJl'lBa!lllili9.\511;-r/::1.;-C, ~o'!1J1 SJ7'7t:A9.\5 J'j)ti, 
R p v 1::5Bl<'.1\alllll1-CJ7'7t:A 9'5JJ$, ®r'IPllllllJH~l<'.J7'7t:A 
91l'>J'J1!1c:i~ n:, !~lili c1J:i\OJ7:?t::<11;- ralillt±l v. J?:?t::z. 11 
li:~run 1.;, !li<liliJv- rai!!li' 1.;n:, tl!iil 1 l 

2 . f.RfJffrllll!lt !I !!ii O:J rz~ 
• J7'7t::Zf.Rj;ftj 

R p VPiJ1W\O:JJ7'7t::ZJI;- rO:J~ID!ltlifJ!i!IL:li!::5s. lll\~f.RfJffral~li 

' ' 

. ' ,.......~ 

'' ' 1· _I 

'~ I 
~ W I , . ., 

I 

~ 't hlr'l~ 

- !HL\tlli 
• Ill 'lttl Iii 

• ;J!!ll!1ti'ttlli 

II 1\"JJ~IJmfi\tjtfir~ 

.;·' 

··.'""·:o ·~1. mG'l.77?-t!.A ..t_Bili'\lott !J:.:tt:Fr.~r&i: 
-~, . Y?tA 7?tt?C 

~,f ~ ~ 15.·· 1r9_! _ 11·_1( ".I ,·. ..... I ') ~( f i-_·.· 1 ' ( • ·c,;· " C'' :, " (: .- " I 
111

1
1\::'.. ·rn . 

PCvv;....11t-1L--RPV-"·;1~'A:1V1 J;( 

.. JL--.-~~VZ;ji*'J~tJif-'.V:..-~1t~itid1LT 
:l;i11)$1::7 ?{!A 't ~IL--~ ~~~tiliiKJE 

."'... !ill RfJV~lllJ"-O)Y?1!:::ZJ[,-f-1])~~1 
( l-l\~1':.il7.il7T"'.7izAO)#JJ) 

~ 1 7'Ji!7. t.tfif&(J) ~~~tiii (J: ;!!~/\.ti lt1'1tA(l)jJiljJ 
lfllllll lfllllll IW'll lfllllll lti!!JI 

~t\ttl:!iff. ~**i!tlf.JO)J\iJ.ilt 

~A~t~H. AJl<~}mflff(l)~fI.0))11; -------· 
I!: 
11un;, ll<ill!ll"';ii~. iUt'1<1!!"' -----1m 
;j·AZt.--S-c:lJ?r:rf('V-JL-1-'?''5'.i) -----­
.L t'0)1\'7J1f1Jf!ifil~ 

_vn: s~ c:, ~!IWJ~l!!~f.R~'!¥o:illll~~ililalll3tf:l 1.;n:, i*f1.ii&Um!!llttrnli02ai9J'l1 
• illll!if.R~ Cjfifil1iJl.t.J x ·::"_ !t*iiat'1¥l _ _ :P ~12 :::i.lifil!i, Kllli:li:lifil!i, -i;t::; :1 'J ::; './!ifil!il: :i ~ n:-, '5"Fm'.19.ii11 1_, rc 

1&el5if;lio:i1l!llli vte? ;;{. -i:li¥iflltta~IDt 1.;, lill!iJl~11t*'l't'!¥o:iim9!.!1~ f11\ li/il!ill!l~~trnli a11!;1:~•~~t & u~;;rg!;t ff . iitli!a~Olii~ ©®~<!51'.l, 
o~ll!almt±i 1.;n:, 

+ tJ:-l::1'J >?'g;ilJ AttlifJi&, lii!llllll!~ 
i&eJ5iilJO)il!llliarrv '· tJY::1'J Y'1I$0)t!liii~irta~1iiiv, ~II! fii!l91-0)~l!laft5~~ ©il!~t.I'~· tmr:IPf!i!~\t>lm,f~~.ll:m~~~ll~ 

~ all§!! 1.;, ijlj!it~if!iiarr~vn:, f~:==~~~~~~fl~f!k..ilil v-C, RP VPiloBKl!ll!i'O)JJ,Zi\t>~IJO) 

IRID ©lnternot1onal R.esearct1 Institute for Nvclt'~r Decornrn1s;1oning 
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e.2=ffi=72~*1r.2 1J~2:m~·~lZS.·i!lS~Bi~f!iQ2~.flj 
CifZBX; 2 s'rfm~*~) 

ll'&ilill 7::11 J 'Iii: 4l1*~ • f$JZi • i!i! '!f g Qt.: if.JO) 4l1*~ ffiO)M~;!;~tt t;;;R !E 1;: '.J 1J: 110 t.: if.), *@!] A I J - 71' ) [;ill ii\ T tJ ~~ pfi 2 ~Ii "C O)~lil(X1J Jii11 
~llij9J-O)l~IBl!JZfilij~llJi!!i€!ltti1!i v/c, ~l!*~ffil!ll~I;: ilSl10i*i11!€ lflltjj (.,, ~i;l!O)l!l]~~ti@€ IT~ v/c, 

Lippor cl08um hc01:1d 
Drn1n ............ 1.i·-----

:il<li\!l f5l g wi:r1 tiort(• corwcctor In 0 1Ji .0.11 '" 
1. lilli~~i!illf$JZi • i*'ll<'Ci*0!/!lli ' ,· ~.:·f.'<'11 . -

'fil'FJ: ,, , M' .. ~-tb8 , 
*TMl-2~!1!J17::1 1J O)~)ZS • i*'ll<'fl!l, ;!ii$'1-0)liJlij~~!l!JI (ili!~v \ 

l;'t• ' 1· ,/, · (~'.. '"7."."':
1

' l • I ··v_____ . D1a1n 'iff?,c, }.· [") , . •r'.·T::J1' ·1 
r . rube r". r]·-"',,i r<.1111. : :,.. ,.. ·: 

miilillai!:!) O)ijj)ZS • R:i'~l:i*iili!i~'l'i:illli!!i v, millill7::11J 0.:~l! ~ F.,--~- ( 'i r 11 h1De -. • 
" - '/; ,' i ' . _, ' 

Mill • ~;zs · l*'!1!'9 Q7Cif.>O)illZ*~ffiili!tl:ilSv \ -C~'!!S C:1J: Q'tlH& [ I ;~ t ,, '"" ~m €4l11l i.,rc, : : • ', ~ 1-- . ' ' ,' '' 1 ·.9, ?~' 
L~w rl(inr, tv j -~ SJpcori .· ' 2. i!i!'lfV::<.7'Lll:lill90~~ ""'°"" m" . J Pc,,soc . , ''"'°'·" iSI J . II 

:::J::; Q IJ - I-:\' -v ;;<. Q~, @llf5l:il<*li0)1J:v \{Jffij~!if!.!JlillO)fjji'!i;J I : I l()(js 1-,.. " •. · .-- - --~'.'. 

' 1~ ~ ' t ::<. 7' Ll'l'i:illlilli v, ~Jlill7:1 1J O)fjjii;;;J;;<. 7' L\O)~!El:ilSv \'"(~ ' j . T - I c . : _, ,' 1 .. •ro:1 / )i I . , • ' 

~ <::1J:Q1!!l~'l'i:~l!li i.,rc, L ~.. l Ij;r*i ''''''° l .··. 
-r-° • rJ ~ "''' ,. . . 3. i*imO)lfll1±1<::'.El$:~ti!lirr~ ~ '1 ,,....;,,_._ .• 

= ··.·-~!.,., .. ),.,J:.j .. ~· 
(j)H!JO)liJ!~l!l]~(:O)JI~ :·:·;_ -~·~n:"'~:Jl .. -. :,-,. ,.~ .,;:·--,.,' M::h1lill1 ~,,;.,.;:':.""-·,· .;~f --~ --

11.!lffli9ii:1o::JIQ 1-cli!Jl!v, im~, 77'J'li!IA~0)1l!i:;t;;~ 
'\!.t·' ., . .,,,., 'J' '"'' c:~j ctlp5 

ft)t<I K;rochotil HllPI 

M:I: :iv 1-c, ~l1*~ffiilti:t€f.i? .tl'!0~<::1J:-6>'1\1!~€r&Jm vt.: * TMl·21'.'fHl i!li/,f!*l i':f 'J fllll'l1"mll>m I 41"< I"' 

'!1:.TC, ~Jlill 77'J O)f*~'iJ:."C0)1l!i4'1l\J7JJ111im:i o-~0.:m!E v iii~~& r!>'1llll~t iilii 0) J'j il$J i't 
~J!!, !0~C:JJQ!)Z~~~~§€1fllt!Jv7C, IJl ~ 2 5 fl' il O)illJ !t*li ~ € ~ £ ;jt_ >€WO O)lJii91-ifll !t, lllZ*~ ffiO) :::J ::; 

®~ilill7::1 1J 1*~1.)$0))1~~5!1 '12:1 r€1!'i!l!ll9i>CC:1.l1!0ft 1J!~2 6f!'ll!'ld:, Ct16€!ll!'i!:.~ 

lllZ *~ ffi 1;: J; Q !lf!.!ilill 771) l* ~ 1;: i!J< g Q J!jl8 O)lJZfilli ll\Ji!l! l!l\tl lllll!! ilti:tl:!0~1J:ti:'.E~f/i'¥$€1!ll~9 Q, 

fia €1!131±1 i.,, t~®'l'i:f.i ::ire, .A.t;!l!P.x:, Sll~Jllltlt~ 
(~~1$:1it!IDO)ffi~ 

'5~ :><::; / 'i-€~Ffl v '"C .A.M~~€1i\l ::i /E:, 3'.t.: lli!91-0):::J ::;-t;t Jv 
.t~O)i!Jlliifi:&U~~il'l'i:~£~, ~i~O)lil!~~~~ti!liamiE L:n: 

'fl:U, :f:-v ::<.:? :><-tJ€J5Ffl v -C~J!!.lllZli€51<ti1!i v!E:, 
:X.:: DOE!SNFiREP-084 TMI Fuel Characteristics for Disposal Criticality Analys1s(2013).,!;.l-J 

IRID ©lnternot1onal R.esearct1 Institute for Nvclt'~r Decornrn1s;1oning 

8 



L2=ill=B2ff1JW~L'Ja*~W~\72ii:i:i1]IJIJi!!jJ~Jtiiill~~ 
(3Jl/lX; 2 6 :'cf:3Fl *I.ii!tti=:;!Si7 .Q~j:!Jj1;1\)5t) 

EE;IJgg CR P V) /l§~~gg C PC V) &Ul±7J<!E\11l'O)/l:i!!ll:%'ieliBOY:Pi!W*l!!!ifQ)_t~/l:i!!ll:X!li!ll:~i!t0)1Cd.J, il'lff:ID!~il!!i~iiifil!i, llf.i~i!i 
~J il!!i!;§i(I) I t 5 >( -9 O)iltlll €cl: "'.) 8-'l'*ffi IC:~ 1:1 L,, IC ll:i!!ll:iit~ €!ill\1§ L,,, 7'-9 O)JJA'flj €~ ? IC' a; IC' ~1~7'7' I J ID1ti:l L,, I f!i! 1' ;t!l)E c tt to 
fil!li 0) :15 ::; H;J:;~ IC: X!! L-, :B!:Wl Fell 0) 11l!!ll:!I£ i e ~O) llil~lS!!!i!l¥ filli €~ 7 L-IC, 

~li~J7SJ§ I .. I I I 'I . I · lli:'~lij (SGV480) 

1 . !ll!li!iM~iJSJ:Ui!1J<~G~!;lii(l)Jlill:fiigiJifilli [[t 
[[[ . ~o _,__ "~ · .,, •.• Bi'i~ . 500hr 

C 1 ) ~i!ll~iH1:€~~ L-IC!ll!li!iM~O)Jlill!ll:~l¥filli 400ppmliLt I.: 
i=mtJ:~~rosn?J:t.J "Jte, 

~i!ll~itj:€~~ L-ICll:i!!ll:iit~IC:J: VJ, ll1.i!ll:lfili!i(l)iJ5'ie, ~~ I ,_, '-·-
l'i! 1m O)l':f f±, i~il!IB\'irell& Ul!'lf.f!li~iilll!!i'1f (l)i!5!1~fllli €~ 7. 

1 ,._,,,.. I ·· •:·~--1 0 • , ll111 llll1i!!JliliJilffOlfllli'< 
ill!~ll!!Na : 200ppm ill!~lll!Na : 400opm (ii!ll!!!!ii!ll!f\"9>11!) 

C 2) !l\T-:t.Pi±IJ<~G~!;lii(l)Jlib!ll:!iJifilli 1.lH~!;d.:tJ•;Ht~.l!~'t-flQ.77:; t-~A!!!fi';.'.1 ..A: ti,14Ulllfttll!-.t;: (? "5"Qf.jo;) 

lii!iJJ~itj: l' 0) ll:i!!ll:!i!~~:Mli(I) n: d.JO)!i!~~ iii (I) ill at · ilil! i-F a: l~~I I "'"""' I f!:>f!'.:!t 

B v \, llJ1 ~ L-ICll:i!!ll:iim 7'-9 € ti C: C liJi\ T-:J;P i±1J<~G Ill' 0)11 1:\:1?'.:I rfl!I: 

:~:'l'H!i! ffili € ~111§ cp, ( Jt!liX;26if5F.l *~7 :pig) 
!!1:0::15:;; H!\11\ 
37-A~!~'.1.tl_.., 

2. Jlib!ll:!f.IJlllUffi(I)~~ fl~!llljlllJ.!* ldD 1'"1'1io 

~i!ll € :t!l iE L-rc ~ ftj: l' 1' ll:i! !ll: iii~ € ~ 1Jt!i L-. ll1.i m; ~J c ill! ui!l ID!Na • 1$!trt:l;il!I I i;~>I\$ • 4!/tl)~l!l I :.>c\·~1'11~ 

WID!Na) O)JiiiJlt!(Dlil~llJJ!~!IC:&la9;mlJoi.l!!i!;§i(l)~f.f·ll!:IC: j;j\t) 
. l'IS!li" • •J1'1JIS!~ '•,11'£11:!1!~ 
• DfWX~ f.\:-08m • Q,W;j,".): I~~' • ll·Wtl<~~ ~lorn 
• r,:;.v;rt; ili:lllt ·~·V~ 7J'?t-.t.i\ ·~·cri 7~?:-:l;\ 

7'-9ID1~ajjj7, (~1) • t-;;,,- ~.,., cy~f\fiJ.t • "';,. ~wr;t;; WG~e • t\/t-Wo'J .JWff• 

s. RPV A'.'.7':::Z 9 J111.:xrrsr t'ii&1ilffi7':7 1J ~l'~llii!i!filli 
~z 1"';r1P>1i!i, RPVr<;7::z91vOllill!!ls~Jl[!nli 

>'Jll!i1~±i8ii0) J'j~ •l!I= :::J:P:::JY'J'J-1-&i® (MCCI) IC:iil\t'i:l'<:ll:il!li!f;§iaf.i~\, :::JY • llli!iM~!;lii(l)JlibJll:!f.IJlllUmlC:fQJl11C~~~B!t€1JDii9G, 
'J 1) - H!!:Jlt(l)~fl~ii!lilC:jii9 GJl!l~D~ · 7-90)!1tiJl!i€~7, · 7':1'J D~ti:l L-~7 ~1'0)~Jtilfl:ll(l)ifiii1Rl9il!ii¥ii!li0)7J~€!11tu9 Q, 

4. !R'T:(Pgi!jj, RPVA'.'.7':::Z9 Jv(l)iJ'.!!U!lil!~iJifilli ,, 
mE:O):J5 Y H;J:;~&UPCVlli!7X~1'1C:iWl!E~ttG:15 Y 1-!jj(~ .A.t<J:'l1!'i;X;, B<l~Jl~!;§i 

• lliilltllf.illt!il'~ rm501Q1M~clill~!~~J : \IS~l:tfilli~O)v"'J" 
IC:'.Jv n:, Jlib!ll:~!f7'-91;:m:J < lll!E~iJifilli11ilFell c 15l'f:) BO) lqJ .t c J:tfillijii)ij! 
llii!ll:lli~ a~ II! L-n: ii~~!!! ii!li € ~fil!i L-, 77' 'J u~ tl:l L-I ~!ii B\'i 0) • :l'<:!lD~!il''i!i/IRID:t:tflll'J-'J v 3 '.:! :1!lf571Qi : !il'l:l\O)§!f~l3111 
tllll!!ti!ii!t~l9ilf(l)iiJifilli€~7' (~2) ". !l\'T tl!il'~~:l'<:!~)<:i.1)1\0)t\!'lf.i : )j!!9j-l\0)1'i!if~~r.i 
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C2::1Jl::9J~fil:E2 1JQ)~fiiE~JJll~1itaQ)J"~R 
( .!JI!iX26.3*B'ii ~I::(!;)!) .Q)l}!J;~7\)5t) 

:;p.Jilla1ff:~c:1:='!tt.:J1617?''J ]['(ti:l vll\l())W.'J'l'i'l!~ltia~~?f Q/E:/b, l'.J1.lill25ff:!!ilctl!lliU~filti e: v -c, 'itt.:Ji6l 7?''J ]['(ti:l v~1?())§Ifall;:<1S11 Q 
W.'i'I 5:1) 1) ?.till!liilli. W.'i'l~'l;D'E = 9iii:1'F . ~iiE, ;J Fi1ilf!lll'!llll4JZMIJ!<1'iliMllil: 1'F& Uil!! 10 Q,J:>, i11!f!lll'!llll4JZMlllllmll!l!~a'ft:7 v/E:(:tPJ;t;JiiW.'i'I~ 
'l;D :i= = 91c1: *ll!*"C '*' J, :;p. Jill2aff: !Ii 1c1: c:::: ti, e, ())!ill !ll<H:i.: *1! a v -c tt l!<I fiiil c: a;; -t5 Pcv1.1<s!f VJ <IS~ U~*315'?' 'J n~ tl:l vB\'i ())Wo 'i'l'i'I! ~Jn()) mAE: a B :5 , 

~bliif;t;J§ 

1 . W.'i'l!i!iiilli 
· PC V7J<Sf!l0tl'i3'itt.:J1617'?''J]['(tl:l v~"t:())§I~!iilf;:<ISl1 QW.!il!V 

1" 1 J ::i:t f'F !ill 'ft: 7 , iill!! 'J'l 1;: ~ ?S CiJ 11g,11 ())a;; ?S ~:>:f!!<~ 1 e :a !f&I! ('i'<: 1 ),, 
f°'Cj!<':T- A °Z: ::J / '.J I) - r (:::())f!jJ:iJ~Jii)j ~ 2i /tJ/E:~!l!il!iij!ii!li'ft: J, 

· '11~:!:())Jl!i!JJ;?.\~l:J(7'?' 1J, fjl'i'lPMJitll!U~ 101.&v \ QJIJ~i'J'itt.:*317'?' 1J 
fiiJ11~1.1<1J'E7' Jv, F P ~!l!;l:Jillli!!i!ifilli'E7 Jv~())l!'lno1;:~ l'.l ~!1 
'!'18\'i~tli ii!! iilli 'E 5' J v i'DC~ a 'ft: 7 C ~ !f ll: O)il!ll'f '!!!'1!1J \li!!l!iE J;: i5Fll) , 

2. R~l'L\1!, >t1ill!lHl\11J.J5fi:ll!l'i'li;;l!l3'if1frl 
• ll!!'i'l lliMFt: = 9 a lit i'F ( llllJ 1 ) , ~!l !ll!!i-Eil* 1;: <IS v \ "C ~!l !II! lli~~M '11 

lii &Wl a B v \, V ::<. :T blill Il'l1lii &Wl a;i 7 , ( ::ttf' ~1? lltl~ ~ 7 :P Ai:) 
3 . :tP l1iJ ())l'JW.'i'l~M ti'ifilii 

• tj:J'l1'l'-~tl:lHVA.,-bi±llil~irt • il!flt, iiti'F~Hil!lii~OOi, 
· iiil!i'i'l!f!M~m <T.J rc 11.l, 1.1 ::<. "'1 :; ::11 J :; :7~ F P 1.1:; v ~~ tl:l H 

v ::<. :T b())i'D(jl<~l!J, !illlr'i1lii~Wl!ii~<T.l/E:/1.)())~ff!f!ll!~Jl1li, 
· ..t ~a2¥t:<T.J lilllr'l1 liii:il!i1:~~/i\!i :P AF! ( IJI !ill26ff:4-5 F.l l, 

4. ll!ll'llll5J.l:l3'ifil'rl 
• ~F)11f~~!itj:Jl't'J'-l\\l~JZM~fiiM aiit i'F(lllli2), ll!iitJil'l15'-9 (\'!<2)€ 
D~~ v "C, ~-/ll!~l!<T.li~fili*3'11'.l '6il:Jl'll7 C~!fll:ll.lr.1, li!l!i~!-jl\il~ 
~- l!l:Bli!fli'i't!i~"C®'lilill:G~e'il IC*!! ill Q,,;ij, 7':1 1J N£ttl vlCJ<!Fll) 

• )1i!f!li '11 op!'! r Uf.HJZ M l!!iJ'!l IJ\l())iJ\11.!ill!!lll v, lli!llliit~l!'l1JO ~())Uj\J!! 

i'J ~art IJH~Hill tl:l a "1l 7 C ~ tf'llii !'ii\ll ~~fi.t, I\& ~:Xt.I ~Fil 1J \li~iE) , 

IRID 

~ ......... ~··"·"~ ......... ~-·- ... ~ 

"'·'1-~.JU.r"' 
,'-; 1110:10 N.1 
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Q)2F,tfi<7Hl it)ft<T-31 
H25.S.6 H25.l0.l 

t;/?k134 0.087 0.19 
t;/'Jk137 0.17 040 

" 9 ND(17) ND(l5) 
t-1)7'7.b, 0.93 ND(0.321 

7<HJ:;'f? k90 

@jil[["jj!J~i!'l(T,6) 
H25.8.13 H25,10,15 

'l!:::-"5£134 0.29 0.047 
-t'./?1\ 137 0.061 0.11 

'.!:-" 9 ND(15) 
c'J'T?k 0.84 

Af-C/71"'7.L..90 
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t'J?k134 ___ o.00_2L .. 0.014 
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'.!:-" $l NDl16) ND(15) 
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e iJ :::; :::r J [; 9 :::; ::'.7 CI/SJ 1;: 1J<. cp m:::; 7 :§: ~~ ~ v, iJ :::; 7 J [; 9 :::; ::'.7 A 1;: 1J<. g: f$ JZ5 v 1C 

*Ei~, )liffiX.G \1~.Lt:§:lii~i:B (3/25 1 :50) o 

ev :::;m-Jl!:a~JJ7 v, '7-::::i :::;::;fmO)ii;i.~~llm 
_,. '7 -::::i :::; 9 l5B I;:::\=::;<'.~ 0) ~ 'il'; l<:tlii ~~ c tl/J: i'.J' :J 1C 
--*11H1 r- J l!::? lct~~AE'Jil'rclltilich-CG \tc Lt :aliisi:B vtci'.J\ / "'Y =i: '.:.JO)lctd:J.t±J G;; 

i'.J~®'il'; tttl\-C@;G \~7\!filrcct5~ ct :a:lii5~ 
e '7-::::i:::; ::JJSBO)n';i.t!R~ll\!Jf~, v '.:/it- J [;f~IB · ~.Lt 

•IXl1HJ~O)m~ C3/25J 
e 16:03 @;t~tiB*n~~1iM (A)* )~1G~~li0)1C/VIXJ1I!fl3~ 

e 16:05 @;t~tiB*n~~1iM (C) * ;~1G~~li0)1C/VIXJ1I!i!m~ 

• ti Af' l)jj iz:;J 

-

• '7-:7:::; 9m'lil111= 1* 5 I\ 'Y ::\= '.:.JO)lcJ:d:J.t:f:j G;;tJ1'®'il'; ttt'Q v -C@;G \~7\iil\cit5 J tci'.J\ ~~ 
AE' r J l!::'.7<:'~-filftt C#311l1::§~J]@) tJ~fJ'btrCCIS ".':l, i'.J'-:J h"*'ifl/1.:ll;: 't)'J: :J -CG \1J:i'.J' :J !Co 

e NJ<('.') 91- v tel I 'Y ::\=:::; O)~ITiJ l'-*ffii'.J\1J: D Ui'.J~liiB~ch!C Ct i'.J~~t?:;JO)--:Jc it5~ q:r~~'l'1 
nit5 ".':lo 

fl lllii!'ll:tl 
TO•rn !iiU!li m l>i! • i!flilll'li ll: Jli!JR ill ;tJ Ii iJ;f111 3 6 



C~:!S 5- 3) 8~*9D 

<3/23 CB) > 
1 38~~~ iJY:::IJ v9::; Q c 1~uITfi-v ::;m- Jvl5~*1illv1111m~?iil 

<3124 CF3) > 
12:59 CA) *g:mv 1rc;J1t!i'ii~M:i 
13:00 CC) *g:ltlli \JC)Jft;~,ii~~B, 

C r-JvQ210N · m) 

18:56 iJY::1Jv9YQC muITfi"YY71i-Jv7-::7YYl5~d:::~ 1fiJ>/;:1 ~O))i/tv\{;tlii~?iil 
18:58 (A) · (C) *1:-:Jv\-C, il§J:;!i,Ii/;:f~fj 

198~~~ Ji/tli 1;;.g:~lii~?iil LAC:C::1._3, 1 fiJ>/;:4, 5)~flilm'. 

<3/25 CW) > 
1 :28 iJY::1Jv9 ::;Q c ~1;:7J<.cf:Jm::.i:::1g:~~~ G7J<.OJ1'~J.ZS~~B 

-tJ::.i::1Jv9 ::;Q c--tJ::.i::1Jv9 ::;QA 
1 :50 Jmxv 11?.Lt 
5:40 t~J.2Si£J;.Lt Ct~J.2Sii*~50 r- ::;) ,Y ::;m-Jv 7-::7::; :)g~O)~~-¥Ah~J]jli 

16:03 CA) *{;tltlli \JC~ft;!i'ii~~ 
16:05 (C) *{;tltlli \JC)Jft;Ji~li~~ 
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(~~6-1 ) ~t1kt1Bff-n~~1Fm (A) *~I!ii~Zlcplfffl::-:Jv \""( 
•1t )St, 

·~f~tl~;f-zti;s~i~ (A) . (C) *a!tlv \li:1:t::J:JJ[;9 Y:'.7 il3d::Utg;~~G~O))~jr,~,iia 3 
.F.l258168'1il~J: V)~li\li l/-Cv \Ii:" ( B) *:±l o;!~..t~~~0)7J<IJimi~C: l/-C (A) 
*O) :1-7-9-it\Y:11 t±:l D 0)-lj"::; :1 1J ::J:7'{l:jj ":>Ii: C:::;:: 3, ;_K1}8 )ii G "'C v \.@;:: C::: a 
Iii~~ urc, 

eca;Jll1~a)~~IEGTcC:::L.3l~Jl..t~ C3.F.l268 2. Oppm--3.F.l278 11 
ppm) 1'.J~iii~ii1cttli:C::C:::1J1 S, (A) *0):'.707--:70--:71 )[;9 (1~.ff, CFFC:::;;;:S) 
1'.J1 S0)0'.Z@~l~::Z -:7 IJ -tJ~~;&i G "'((, \.@oj~g·~t.J~s /t. Stt@li:ctJ, ~O)TcctJ (A) *0)9!1 
I!~$iiacj:llfJi Gli:, 

e1Jil3, C*I;:: :JG \"'C-:7'- 7-9-it\Y:11 O):±J D 0)1:t::J:1 1J Y"'.'.7'a Gli:C: L. 3, Fo~~fJv \ 
C::C:::alii8~ c2. 6ppm C@: ~BJ.l) ) 

•B~*9D 
<3F.l25B> 

16S:li03:B CA> *Z!tfflv \t::;%>1r,~~ii~nei 
168'1i05:B CC) '*Z!tfflv \JC:)']'tjr,~~i\ll!ilQEl 

<3F.l26B> 
108;117:B~118i106:B Q&~l§ 1 Ai\E)n 

i\E)Jtfilif~o:JCa)IJ! : 2.6pprn_,.2.0pprn 
i\E)5tfilii:1to:Jlfff : *:~150KPa--.~1~20KPa 

<3F.l27B> 

-
108'1i28:B CA) '*11Y:1 1J ::;~-.a;® CCa~g[ 11 ppm) 
108'1i42'.'d· A*9Lll!cf:1Wi 
178i155:B A*i9lt 

f l lll ~'Ill :1J 
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(~~ 6 - 2) ~~i!t~j\))t 

~l~J8fgj~EZU~~~i'QrBJ(f.)1ii~irB(J)JCOb. B**ft(f.)3:~~Pfil::-:Jv \-Cij::;:JiJ::; 
IJ' · B:tff ~~))f§c:p 
• (A) · (C) *~Jitl:JDO)::J::,Btf!<f1iHl:m'.),~~AE'.*a~ • (A) · (C) **1tD,&~1f!iO) 

**It 88'/j 
(A)* 3F3248 188i'i1 57:l' 

3F3268 128i'i1 57:l' 
3F3278 108i'i487:l' 

CC)* 3F.l248 188i'i1 57:l' 
3F3268 118i'i1 OJ:l' 
3F.l278 11 8i'i307:l' 

fi)(~~~g;,111 (Bq/ ems) 
1 . 0 x 1 0-1 

2. 0x1 0-1 

5. 0 x 1 0-1 

1 . 6 x 1 0-1 

1,4X10-1 

2. 7x1 0-1 

1 
J 

;m 
m c 
IQ] 
flil m 

~ v,v,+9~!\'")""'cmf+r:i--;_11e);!_,'±'[-t±±1 1 l-ct;-7 r~z>7 71, 11.,Yt 0 r, '!1l:CS.z1 -J :::r; J_ 1J ll,L ~J c:J..1, \1 V IL ~ /1. ·~...i (, c:J 

• (A) *'.JD::Z"JD-"71' J[;90)C a)J!m;,~~AE'.*a~ 
CFF Cai!Jl (ppm) 7/((1)'§, 
3A 1 _ 85 ~aJl 
4A 2. 20 ~aJl 
5A 2. 10 j!SJl 
6A 2_ 10 ~aJl 
7A 22_ 00 Eliil 
BA 4. 40 t.rt' ti' tJ El t!\ 

~ CFF/J'G 111J'1 l"'7- 1 J-""'!'O)OJ~~'l 1:iVJV) ... _,. ~ _,;:_JU '.. _ 1)ILI _ _I ,_ l, -"- __ 

f l lll ii! 'II :tJ 
,..~rn 

ca;;;m;.!1~AE'.*a~ 
Wiltlt ®" 111 tfj 0 Cail!!!!' (ppm) 
(A) ;y, 1A 1. 95 

2A 1. 46 
4A 0, 58 
5A 0. 58 
3/\ 0. 67 
SA 0. 77 
7A 0. 56 

(Cl~ 1 c 2. 6 
2C 2, 3 
3C 1. 25 
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(~~6-3) ~Meltffi§~ 

- -1r - - ~tt<fi~if-n~~ ~.!JJ~J)<)t:'..;? 
( J1(0T1)7lf;i~C l II I it11£!!!1f ;X:/1£!!!'1' 11 I ;ic 

n<i··::~~::L n<,--~:"."'---1 :: ·»~~Ill ·~~6i~ I,.~ 
I 
I 

R?'.~~I 
!Jit_;fi:::S 

.C81 

i 

A'5

1

J-ffl r- ?nA"Jr:I- ;i:.-7 1)-):fj : 11 :i--<A-Y--o D 
H!CI \); "J.(Jf,:$11 HIC2 : II ;t,;';_,,:/2 

- ' ~A A 
p P : I i~ : ... : ·7~·.1 \.._. I --

1

--r , 
'"'"'111• \.. ttl\l 1~;; """?"- 11 • r'-ir'-ir 
;,,), p *'-'71 C??)Y? p 71"'" :: 

- - p 
- - - - IA')IJ-.ij:ifl!:_ - .., _ 1 

_... 1 *''"j f~,jlf; llil1il·- -1 

~ *"''' *"j~r ····················: 
.~II > ~~c., IM! J':JX 

1

: II 
- I T • I ..,. ,.,,..,,_ ·f:,,:;'1 • I -

!li!l!l 
'fJ?l.. 

1 c~~::~~ :~r·-~J;~ r:~~~~~ _) aa·»rrlht3od=rr 
I ,,.,,.!ll!l'! I *"' 'J>? " ?:.-? I : I p ' ' ' ' : ; : I 

$1:"..;'.72 I I : L. .,,... I ' '----1-- I ---, 
I • ",;:I--;\·;<-- I ' I I 

I ~~. --+ j;lilfl,'Jf1 ' -·•, I 

I 

J±M- • I rt!./_,11 /JC I ' ' I ' ~ I l I ~ - l!lliU?ffl 11lll!l,.,,c : 1·· l!Lfftf, '---- y ... IV I 

:fti?! 
$£:,,? 

1$i'! 
*:,,'j' 

~~ J_: _ ------------ - - ----------0 .. 0 ........... : ~~J') :;?n n n n : 
If I 11 LJ •Hiltlll o!U!Hlll %\iIT!tlll 

"'tt...0. UJkJ'l;j;tffl Mli"I... fiWJ - - -· I ""°I"~ I 1 Jj!Uli. - .Jol!Cl - - - -~filWt;!!l -· - - - ________ _ I iffi!l!lll!O!iil 1- ---------=·~"mmmmmmmmmmm )' 
[ s•n 

c•~l 

-f l lll ii! 'II :tJ 
,..~rn 
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(~~6-6) CF FJi~n~~)R 

-

•CFF~~(3R28B 7:00flff) 
e CA) * : 2 8 I 3 9 m3 
e CB)*: 20445m3 
e CC) * : 2 0 5 5 I m3 

• HOT~i\.~~~~fj1J'60)CFF192fflB~ (3R28BfJilff) 
• ~)*:~m~~:2013~3.F330B. ~ma&:364B 

• CB) *: ise!tl~9i:l: 2 0 I 3~6.F3 I 3 B. ise!tlB&: 2 8 9 B 
• (C) *: fse!tl~~i:l: 201 3~9.F327B. fse!tlB&: 1838 

f l lll ii! 'II :tJ 
,..~rn 
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1 . '.)-:;! ~ v :/ftB7J<~I'fil§~~O)~~fl 
-tf7 r v y§~1i~f~l8 G, ~~~iDO)it81'1..I<~< d:f..tl13CC::IZ:J: ~­
~~ f1SJ I\ 0) tttff)../< 0) )fit A~ tfP ill~ o 

l~1~~~7../<~~RX:I: i~li \..t.~9 3ittll'7../<11i~~Hfi9 3/C&)I;::, tt81'1../< r v 
::; ~t~i.J.l ct± 3o 
-tf7' r: v ::;"\btttil'1..1< r: v :JO)< d:f ..t.11'7..1<~~1..1< GJ~1t;ctt 3-tf7 r: v::; 
jt!JJ~1[:;§~jffiij~§~Jig 3o 

l!t!J~jj(j f? j (7,1 

_t !llll§ 7.Klll1 
till ~*iv 

07.Kli!! 
~ 1\111!u.Klll1 

~ill*~ 

IJ!l* 

!Jll1KI+ 

;Jjt;~ilill ~~~~® 

I I~ '1-11' !Jill! I 

l2:::i::;Jl!ll!] 11 1;,....*-=-==-· 
~7.K~l!jr.J 

1\lli.K 

I~ l•u;tz:7CVY) I "~ m~· 

~i.K~l!i)lj 
C-t:t7rvY) 

!!1!7.K~il!i 
Cli!J~1.K r vY) 

>s~ilBiC1J<aJ11-:J11tJ:1t' lt!i!ifhl~7E~J -f. •ll!•tJ AAl!IHl!~ · miiil\\lht ll!J¥ii!:!Jli1\fit1 1 



2. ~7~~~®*~~~~c~v~~~~~$&©~~ 

-

~rnti~t ~ $ ~~(f)~~)5t 

~~~w~~*~~~~~-~tt~tc.~iJ7ruYm•w~ 
IE3~U7J<©)&01}_t!)\ 7J5Ul=lta1~~ili!;7.k~ C~i~1~~) ©:ttjj~ 
7_kfil~I!©1C.~7.k©)&(jlj_t!1~1J"G \ (-1)7' r u Y1ili*7.k§~ 
11), cn5©7.K~;~1~ CiJ7'ruYfili;~1~§~1iffi) sr~cc: 
~§~!=. iJ7ruY@*~~~mwm~~~~o 

-1J7' r u Y1ili>~1~§~1®©¥4:§~~t · §$*m§~~ttJ~•a: ':J rc. <- c: 
fJ\s, -1J7' r u Yfili*7.K~~11w¥+1.JintccstJtt* 1 , 

ItI,6JG25i:J: 12F318B 1=~15'ffi~t~©~~§i(~ll~J$§~~~15'ffio 
( ~2.35 iJ"7" r u yft!J,7J<~I!1Jfi3§~~ ) 

?.:i I -t:t:J r: v:::; it!l1'g;).2S ~B:filil Id: :3 3:1J: li \ 
* ~•. -t:t:Jr:v:::;®•*m~&U-t:t:Jr:v:::;®•~m~©mtt•~r~~~. 

~~8~FJJ$6~if@aB'.5:PIEo 

•• •ll!•n lffil!Jjfl!'"" . miiil\\lht ll!)j(ii!blixlfiti 
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ti 2014 Tokyo Electr:c Power Company, INC 



<Reference> 
March 28, 2014 

Worker injured during the drilling operation 
at Fukushima Daiichi Nuclear Power Station Tokyo Electric Power Company 

[Summary] 
•Today (Mar. 28), at around 2:30 PM, an accident was reported to the Emergency Task Force at Fukushima 

Daiichi Nuclear Power Station that a worker was buried under soil during the work in drilling operation near the 
empty container warehouse located in the Solid Waste Storage Warehouse. 

• The worker buried under soil was rescued and carried to the Entrance Control Building Emergency Medical 
Care. 

• The worker's condition shows unconsciousness with cardiac arrest. 
• At 3:26 PM, the worker was delivered to the lwaki Kyoritsu hospital by ambulance from the Emergency 

Medical Care. 
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Main Anti-Earthquake Building 
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Accident site at the Solid Waste Storage Warehouse 
(empty container warehouse) 
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ijy:;1Jl;9::;Q 7'-D!JC:~ :f$ "5 lli?. ';!! 

r 

..................... ·1 

J 1 9'Y1J 

D ?' !v- :115'5!1!1 

--:::::::i.. 

-.f -L-
E.F?'Jv-:::tl•e)'S!i!I 

*1 3127 5.0X 10·113q,1cm3 

*2 3;31 3.4X 10 1 Bq/crn3 

*3 41 1 2.0 X 1 QOBq; crn3 

*4 4/2 6.4X 10°Bo/cm3 

*5 4/1 8.3X 1C)0[3q!cm'; 

t~ •~•n------------------
44 ''""""' 



• 
-

• 
• 

• 
• 

• 
• 

• 
• 

• 
• • 

jW
 

-'--! 
• 

• 
U

) 
• • 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

-

• • • • • 
I 

" 

• 

U;i' 
-

·
~
 

• 
• w

tl 

• 
. ~

 

• 
• ~
 

• 
• tl£ 
• '*' 

• 
• <

( 
• 

• 
• 

llll I+
 

• 
• 

• 
..i-

• 
• • 

;:<I\ 
• 

~
 

• 
=

 
:*"' 

.,n 
U;i' 

K
 

·~ 
~
 

tl£ 
:
~
 

l'!\I 
»IE 

.::R
 

~
 

• 
$ 

~
 

• 
-'--! 

'*' 
~
 

0 
~
 

»IE 
"* 

<
( 

~
 

~Ji.\' 
[]J jqli 

~[Il 
"' ~

 
I
*
~
 

~
~
 

lL
 HSI 

lL
 

(.) !'!Ii 
C

l 
(.) I!!!§ 

<
(
~
 

--



(~~-1) A~MC a)J!Jl.t.~~~~~ 

... 

•1i4\ j)t 
~1'ti::tlll*n8~i@A · c*:am0 \tc:1J::;::1JLi5'::; '.'.7 (!;}J:Uf~~@2rgo:i;%'11~~~z;:a 3FJ25a1 6B'1irJ:iJ: 
i:J~lilli L/CG \tc:, B*tB0;1m..t:¥f.~%0)7j(\.jl)j~(: L/'C A*0)7"- :A5'-m::J::11 tf:lDO)-t)y 
:JiJ ::J:?":afJ' ::i rc c: c 3, 7.J<tl~aiil L/-CG \Q L c: :alit~ifii urc. 
ca;!IJ10)..t¥f (3F326E3 2. Oppm-3F327E3 11ppm)1Jtlit8f3crtrccc1J15, b. 
~0)2bl2.2Cl-=21'Ll.151CJ.jJ'_,CEEc=31t2'50Elt_@1ili2'21J:-t2t~~LtI~l~9Jlg 1t1 
~~~sn3rc~. ~o:irc~A*o:i~w~fi:a¢~urc. 
7J(!;), C*l::::::>G \ 'l7-A 5'-it{:::;:J 1 O)::±J D 0)1) :::;::11J :::;'.'.J':a urc c: c 3. fci~~7JG \cc: :a lit 
~i3 (2. 6ppm (@:~BJ.I) ) 

•B'1i*9D 
<3F3258> 
16B~035::l' A*:am0 \Tcii.fl1~Jl~i.i~Q§ 
16B~05B c*:amv \TciSJi1~~~li~Q§ 

<3F3268> 
1 08'1i17J:l'rv11 8'1i065::l' o,&~1131 A~)n 

~))tfiljf~O)Cailm' : 2.6ppm-2.0ppm 
~~filj·O)~ff:~150K~-~20K~ 

<3F327B> 
108~285::l' A*1):::;::;t1J :::;'.'.7'-B)iJ (Ca;11m 
1 OB'1i305::l' f~IBfVJ~l\Ji*§ 
108'1i425::l' A*9!1W¢~ 
178:ff555::l' A *i? .Lt 

11 ppm) 

t~ •~•n~~~~~~~~~~~~~~~~~~ 
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r•~-2JA~M~Mm~su-~~m~~• 

•II& §t1\f':J8B811lilii*611' 

11&@1131 A 
D&§M 4 (iii!§) O:JJ:l.:::8 

"1m1i!i~iila!1i:i~ 
•ll&i¥1MC a:.~~IE*6llt 

0&•r:32A 
11&•M 4 Ci!1§) O)J:r.:::ov' 

lil !~till a1i\i8,;\i 

' 

o,& l!l !!! 4 A 
0&•M21Jl8§c65t:'.J, 8 

v \Ji !lli!iiJ Id: iifl liffi rfi 

• ~ 

~- ,. 
0&•tl38A 

11&•M 3 (iii!§) o:JJ:l.:::E'cr 
0) o" 1m li!i~iil a!i i::; 

n,&•lli 

II& li!i J1i 1 A 

C ail!l*1 

*~22ppm 
,-@@t~ 1 A, 2 ArJsJga1c1d:El:tM1!\17'.it(~tE u "Cv \1CC:::~i111fili, 
,-@•m4A, 5A, 3AI~~~~. 

11&•11l'2A *~98ppm 

o&•11'14A *~53ppm'2 

ll&~l1\5A *~5.6ppm'2 

,.11&@m 8 A f/s]gBIC ld:@Wtt!J11Jti';ftE v -Cv \7J;v \ C::: ~il11fili. 
(E;=f(J)t:Ji; \ittl~~i'Ll/~)jltt:l:J GJCD&.fJ 2 C:::t~'.i'E) 

11&•11l'3A *~1 ppm'2 

o&•J§BA *~05ppm 

-tr A * *ft(}) II& 'l!1i I 3 flii RX; 

~ •• #j6'7 - lj "'""''~ EiJ.8$t ml/'.""") -·c.:uE611!o1 
Ofi='i y 

* 1 ll&l'!:!iM~liO) 1lB (1 Oml!lilil[) B:"':IY::JJv!!il 
ml< G, @~·t'±~:Wa1JO::t, Ca i!~a:~.~!E (J.;Jt@~ 
ti7-5 1J-B::g~~ctt:o1::1tll 

*2 ~~~c11&•M2asca~~O)~~afl&.i 
... olcltll 
t~ •~•n~~~~~~~~~~~~~~~~~~ 
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Ii~~ 

r:J:rnmlK7s1J-1J1 

IJ:C\ c:: 1::: a!lia.:B 
::t I I \ 

Blank 

47 



(~~-3) JI 1)Y~Gli~ 

-

I fYil:E I : 9!1!~JJ< 9 >' :'.7 
('"""I -'!!!"') ;,:;i;:nrn v ( JL ___ m 

D : ~A9/':'.7 
( h':\ *lil Id: ~\Tf ::\hi!! *10 

x : :itllll~.Xl!a 
/~I /~ 

I J1~r1\ ( J1-D1 \ 

.-r:;.;=, -tl,J (~ ' J 

\__ , _ _.) (~9 "'- / (Jl-09 \ 

1-(.,,JIE,C~:-\ \," (/ J1 D~ ~ / 

~ ./ JHa \.. ./ :,.,:\ (DI lj Y) 

(''~ ("'G (~"/ ("';\ zt§:JQ1 ':::'JQ~Bwcm~ 
-!\ ·· JI-~· . ~ (FI 1J 'P) 

~)(JI . JI" j · ;J<¥J : 10-1 Ba/ cm3 
-.... ~.,.,..., J1-E~ 

(EI 1J:P) 
J1-e~,,,,. 1o-1Bq/cm3 J lJ\!R . 

\.. __ ~ 

t~ •~•n~~~~~~~~~~~~~~~~~~ 
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J 1 rI 1)Y 
*'~5.000m3 

*~'1f':RB~l::GI 1

) J'iil\1:6 
/ ,.,----

J1-F1 J1-01) --
' ' J1-F2 ....,. Jl-02 '-. ,,., 

'. / ':J,-c:) JI-~') c·~ 
~ Jl-'8 I JI-DB 

1r~:;~"'- _/ Jl-04 --- _/ 

~:;,_;;-) ; . 0~-~ 
~1~F~-\J\~ -_ .. Jl-D~ ~ ~ 

. ' 
Jl-06 

---
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ilt$~7\)5t ( .":f:(J) 1 ) 
Ijfj El xrr~ ~!j!;~:;'(J;t C H26.4.4l.l'!ff) ~·alf: 

9!7.KIQJ ~Q:l.1$1.J'SO)m:±: l/~'IZ:J: '0, )m\i;{li \I IJ 2 J=l 2 0, 2 1 81;: 4 2 m 3 [QJ4JZ)~J:J., )~Jj. 

4lZ :P j\j Jl.i O){&~ )jj:I f/sJ 1;: ;5 ~7.K il:!l ltsl 0) )1\11 a; '0 7.Kt.l1§'E ~O)~. -~~C*Tc3;'0U~GTcB8u[QJ 
~g-~~nttu~~rc~. !E~~cmg~ 4lZ)J'!J:J., ~i~u®~IZ:JiiLi G TIQJ4lZ :§:~ulli9 ~, 
®~CliiLi G -CIQJ4lZ :§:~J)ffig ~' 

.i~IQJ ~-~O)'f~mCJ:'CJEMCJ:~WMU~H 2R228~3R19B~~C209m31QJ • fiffi r:p 
4lZ /J&!Jpfj IZ: :i Ii\ T Id:. 'f )Jli47/Jl~nii!i IZ: IQl 4lZ 1f ;\t tN)~J:J., 

~-~~ccc~ ma~m~E·mn~~ sl~*l'C~. J~llfu\er~. !l?,'~-r:r:::::i1i rttilQJ4JZ~ 
~r:p(g~~ ~~~~~~~;{TclQl®Blttll:::: *llli~Ji:93, ([QJ4JZ El!~ 5 J=l cp'®) 
:Jli \-Cl9!61cp) , 

illm~:FL tt!l l' 1.K 0) ;5 ~~:;'(;st :a:11m~~ g-~ rc &1:i o:itt!l l' 1.Ktll 3J=l17B~28B. ®l'*R~R3•M~ j~Jj. 

~~~ ;JWJL0)~~~1'F*~~~89 3, n;JWJLld:. j'§m ~jtlj v. ~t)~~~~§;~J}, 
1.Kt.J1;mi ::t 1i 1 v rc lil 1ttJ Mz u 1::::: tt!l-r: 1.K O) -r: :fitt9.t 1;: 
~liflil:PIE C~t 3 •Pfi) 

".JI)[; ®l'*O)~mu~•~nrcmgr::::m::tT. ~ 3J=l31 E3, ".JIJ[;i"fl-{:;J r~~fglj1lj, j~il:J. 
m1'::; &f:i".J I J[;ifl 1' '.:J r a~~f!!lg ~ C:::: C a3f@lg ~, 1a v, _t~r:1m;~~JLO)~ 13, r- iJ 7r; t.;;m't.JI 
r-~~ii ~Q:ltt!ll'*C:IQJ v /'\) [;O)J;:/1), ""JO)C L. 35& 

il:J. t 111d: fj '.) \:' (; \ 1J: (; \, ~i~f;i Jii!/J: t #8.Jld: 
i&J:J.1:11'8;fj5, 

l!iit.l'!l!Jl ;5 ~1.K O)iJ:\*15 m ::;-:J O)IEQ 'l!1J ~:;'(ii~ c: f~iZS ¥t 0)9 2J=l2481;: y = .::1 :P) [;ili/:~J;~. IClJ 8 ~f§F,lll )~il:J. 
1t :;JQ7_Kjt1t.Jl)itJ] v Tu \3 '-C a:IE~~B~ ( 1 D'i! Qf:l)~il:J.o 

~~)cm@Qv~~O)~v~~~~m. R 
iji,'O)~~ it*t.J135hlc!F1l~l!Jpfi/Z:;j*ll 9 3, -t~ ·~•ti 2 
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ilt$~7\)5t ( .":f:(J) 3) 

I~R xrrm ~iii1'~7C5t C H264.4IJltt) mli'? 

IM1ffi~* 1: 9:::; :'.7 c;~1J<SJ'ilt · illl:~'.. i, ltii!;k0(7) )I.JV] (7)0 !!!llf~, 1' :::; 9 - D ::; :'.7 I:'.)(,\ 'l Id: &~ii?iCl.J., Jij!jjcj:J 
[/,(~ 

c::i ,\':i1J' 67.l< ji'I rE:HEIJ i!SJ: U7J< ji'/ if§ T 1: '.) (, ,-c~fB xrr Jiill'3"111i'i ld:~Ji\li\Jll*i fr*aue: 1~, 4 F.l cj:J'® J: '0 
fr:±l9 J: 3 i:iliU~98, lll1J§ fjj!J RB :P IE, 

)! 7 J< 5t C::: 1J: '.) l (, \ 1J: (, \ :'.1) [; - 7 :z.t: 2511-l 1: l (}) ;!.!;tB, 1':::; 9-D::; :'.71: '.JI,\ 'llcti31~i~Cl.J., )!f!jjcp 
~Ii.iv \9:::; :'.7 c ~ ~ ::¥~1.f~l:'.t LJC: 6, 1ttMi'i xtl liill=F 111!l 1ct~~F':lalll** g:*~rc 1~, 4 Fl q:i@ J: '0 
if\:::,t7'1.i:S!RiMi!JI lt9 81' :::;9- o ::; :? '1ii.8uo JIF!lN9B.YIE, 
98, 

#r,,\l f!Jl #(7)1i\liffi)£~I.'11 fr~li\li L,;, li\liffi)£ v IC: #(})ffilt(})I,& #~~d~&1J:20#fr-~, ~-·(7)99 )!jij;cp 

!~1'F i, \ld:!~1'Fl:l'>!JV31131:Sll!IE L,;'g!!9 :@, #C~m~~, 1J:i!S, C!Z~lj®~1J:20#1: 
:>(,\"(let, 4FJcjJ@'fil]''T/E, 
*~4~~~#HJ1ffl(7)Jc:l1-J. ~mronae: 

[_,, -c (, \ ti: (, \ # fr f);j< (, \ te: f}i, 
#l*J[!,~ =Fllli'i~I:, IBl_:Xo5trotJJ ('.) ~;tf:651c :i -C, !~ 3f:l1J' 6 )J:flj 009tl)~ Cl;J., )~Cl.J. 

1~1'F~i3 W·~~d®•tJ:#§@gU(})IB~5t91:~&, 
~J:~l.'11 l*1'F~*!!'iC::: v 'lilC:~J: v, '31~©1JlJM!*1'Fl:65 

rc~-c~, '¥n•c•~~~•fr~~~ • 
1'F~*~:agc:l\if9 :ti, 

ffl~(})#NM~nr=~93m•:a•~r=~~ 3f:l1J'6~ffiNQBi~Cl.J., )~Cl.J. 

93v<Cl.J.frm•93~~(7)~~ro~, #• 
1'F~C:~J:frj~~g 3, -t~ ·~•ti 4 ''""""' 



ilt$~7\)5t ( .":f:(J) 4) 

I~El x~m ~!Jt~:J\)5t ( H26.4 4IJlff) Afll~ 

#!~1'F 9:;:? I 1J ?±:1~1::::xn u, ii!i'i'i';0)9:;:?11 r- 2!=3 2 1 BJ::i:Jl}!JP(:)),&OJ:i.. ~ITD*l**%93. ),& OJ:!. 

O)~f~ o-Jvl::::1Jox, t~ r; O)Iflt~; 1 r o-J v'2'lltl1t; 
59l1r, (3@'i, i~IBJi)I (3t1t1~) , ~f:i~l~I!3 (3 

t1tt~ · ~~f,~) 11 r-0-11;) 9-3. 

IJlfi9:;QI1) J71::::t:ll:tich Tv \3iliitJi!JJ ,)( 2!=3 2 6 B l::::!fGJ')J:'.TOJ:i.. )fol: OJ:!. 

-;; 1:::: wll\iilii!!ll~~:llo9 3. 

~mcw•~~O)~mnx-;;~3WJ:(!)R~ lffrmI lj J7L'qiltJOO~IHijl::::3rlJJ: (!) ~!R~!MHmf\f 'i:0)11JB 
l~ll~1ij1JO C::: 9 -0. IJO C::: 9 3. I'll:~ lil!i 

9:;:? I IJ J7 l\0)~7J::O~:fJi!1J .><-;; :a~:llusr ~IJU~ll:ll!!I'#:§:~iyl)"(li \?.), (IJlj~O) I '#l!lii ~j~cp 

3. ~lil::::J:: (!) If.!il5'B@l: L,,rp) 

W~O)~mcSH3~~0)~W2'~~93. H9:;:?I~J7~~0)~~-W~W-~OJ:i.. Llt!tl'cp 
G9:;:?I~J70)~~~~&UH, GI~? 
O)~~~~~. 9:;'.?I~PA•IaC~~ 
11!!, r®~tJ: 2:'.) C::: ~/l\l!!ll' u -:J -:JI if; ti'ltt0 "( v \ 
;7. @. C 6R1'1Ilft: J' El ill!) 

-t~ ·~•ti 5 
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ilt$~7\)5t ( .":f:(J) 5) 

I~El x~m ~iJt~:J\)5t ( H26.4 4IJlff) Afll~ 

#liiil1'f f~~1Jl*1! J' l.;/C 1)Y (:9:/:'.7~t) O)~~~ft# 2F:J26 Eli::v=:::i:PJ[;ili(~J;fo!il;f, IJ!t~:i':l"Jl )foiil;f 

O)\lii!J'l 1:: -:JG \-C::ErJJ'l'iil!l:a:cr 0, r~ =>i 'i'!i il:f fi1ti,1/ 0 

)<ll1G 

ii\!~ft#O) l~J l~J ~:J\~1::-:JG\-C, ~t!t! !ij a11 r- o- Jil'l'!:~li1ll v-cr., \o., )'foiil:f 
ac•~•w~-b)lj#~I~:'.7ijAr-~ 
:S::J+.JG\<:, mE111 r-o-Jilclii~189o, 

"31£t0) 5'§~7J<:i':i4\o::J7J</ '1-:7 :/A 'l1fllllo::J!J:1J1c, H26 ma~, ~~*~i::~u:9:Y:'.76~i::*~~ !.~i\[(cp 
9 ::; :'.7 ~12~*£cl::9:Y:'.7*m:a:l'~occ:a: !Ji.; \(c/J), 9::; :'.77J<ii'i:~ii§3-i'B1' )fl< £"'CO) 
~,E§ l*il~9o, 1J<iuc~fflttC'o:§:i~1J:G \~:J\55t cil5o, :9::; 

:'.7§!ii1;:*f151Jltt:3R:!R§ll;, 1J< ii'i: a: ~£~~8~ I::§: I 
:51'11o<:.c B250/J, f~/Jl¥G W£~~1J1 S1J<ji'i 
i!;'§)l5£l;:1qi1ilf:N:< VJ ~Jlil:f:§'.~~9 o, 

-t~ ·~•ti 6 
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(ft /3 : 103-104Bq/cm3

) 

-+j- / -:! } "''J. / ? 3/18(.!k) ~L ':lil!:~1~ilr,i:~lit~r,; 
A-C (ft /3 : 103-104Bq/cm3

) 

ml!7J< 'J./? 3/18(.!k) ~ L \ 1il!: ~111~ ii r,i: ~lit ~r,; 
(JI (DI)) (ft /3 : 103-104Bq/cm3

) 

ml!7J<'J./? 3/19(7)<) 
Jl (D4,D5,D6,D7)1 ::~L \:fjl(~1~ilr,i:~lit~r,; 

(Jl (D4,D5,D6,D7)) (ft /3 : 101 -102Bq/cm3
) 

ml!7J<'J./? 3/19(7!<) 
J 1 (ES ,F7) I:: im ')j;' ~ c j'ij'J l~ r,i: (]) 1il!: ~111~ ;; Ji~ lit ~r,; 

(Jl(E5,F7)) (ft /3 : 10-1Bq/cm3
) 

A**1t,C**1t 3/17(.Fl) im *' c j'ij'J f.¥ r,i: (]) !& ~111~ ;; r,i: 
t:l:l IJ 7)< (ft /3 : 10 1Bq/cm3

) 

> 9!1f~7J<9 :::;Q (J1 (DI IJ :P)) 1=~v \JJ9:~n§~;a~:frlli§~ 

>A. Cl&Ml=-:Jv\-Cld:, B~5:u 1tl§~1=~¥'0)7J:v\CC:::frbi~ifil -f t llUiUI ::t:J 
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5. ))1(:§~~~;,1~;~~~*6~ c 2 / 2) 

~3/18 3/18 
55 ~fl] ltfl }$:;*;: ~JJ it (J) Jc &0# l5fl 

...... ,.... I .r---.. I .... 

Jl-FI Jl--01 Jl-FI 

J1-F2 J1-F2 

J1-F9 Jl--09 JJ-F9 

b Jl-06 b b 
J1-F4 J1-F4 

, I \~,,_,, 

i~ 
Jl--06 

J1-E4 

J1-E3 J1-E3 

J1-E2 J1-E2 

-t 1 !I! JR 'II ;IJ 

IJiltt 

j / ~' Jl--01 

J1-D2 

Jl--09 

Jl-06 

, I \~'''" 
.~ 

D 
x 

9!\['137J< 9 ::;17 
(itAfi'i I_,, -Ci'l!ffi) 

11' FoJl 11\ ~ 

(DI 1J:P] 
7.l<ffel.: 10 1 ~104Ba/cm3 

(FI 1J:P] 
7.1<.ffel. : 10-1 Ba/cm3 

(EI 1J:P] 
7.J<ffel_ : 1 0-1 Ba/ cm3 

DI 1) :Plz=:5'§~it5 l0 
E · FI lj :Pld:5'§~7J; G 
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6. tiAE'.~~ ~ijii[Il C::J5i:~~~~1J~t ( 1 / 2) 

• Sr*' O)~~~C:~x Gh0~~ \~ /3 ;,;~1J~lii§?3cht:J:i:IE~~g::J.,;,l~l=m9 o 

ttf !E ~ [t:;] B tfi 
'.!1:11SJ 1 '1:1: l1SJ 2 Di81"31-J >ti 

(jljI 
~~i51, 

iilli 

I\! I; 7 O)~l"J§\!\ V) 51' /) 'Y 7!115~ x 71' /) 'Y 7'1.:lb~l!l!IJ:G \ c.. I:: '§:!115~ 

~G \~ (3 i~@!:1J1!5't±l ch TG \13 <=I:: 
S r l)f))@lli l\!1;70)";- C-1\7. *~~Jc~ 0) ~'I' lilli )~ Tt- Ci x 1J'S, !\!t;7(J)"J- C-/\7.~l.:J::i'.3 

(1)1))@183~5) 0) l*'I;:: 1J: 1J -'.7 (J) ill iJ§•l't le! I J \ c G \ 
'l'til§T!E 

Sr~Ji'nlli5'cliJl(J)l)l))@r1 C®®lli 
B*iltft ®@r12 CSr~Ji'nl 

'X:!t!B\'fn~O)!i§:B x 4Bl (J)'.Q!t!!'!f~ c3112J c<liiVJ. 
tfj07J< (J)!Jll~ B>tn·t'til§lc!+J:f 
~(3 

l]j(§"il§ 
~iWiJ'A.TiE~l.:J:: ilD 9!H'I' t±l 0 'l'tiJ§O) ilD 911!'1' t±l 0 'l'til§ I::: f'J;'i!;IJ: ~V11J'IJ: G \ 'etl'lm'_t_ E3 x Im<:= Tt i'.S'l'til§T!E Di§~ c...C: :§:Di~~ 

ilDffi!Ejl (8:5:~~11'/,7. "7 '.707.70 71 )[; 
1J -iJt~JD (J)•l''til§T IE 9 '§:~~ [_,Jei'J:':~~lli. 

7. 5 'J -O)l)f))@lli, i!sJ ii'ii El lll !l!§:B 1" §Jll:@~i5il 
@2 ~ i!sJ ~I'\ 0) li:tl 8' ilti~iWO)*)jl"' !l!§:B 
:X:? 

* I Srld:ilti9!!Hll (J;J:Z@JH~:::<.-:;; ') -JJt!IJD cs r D&®l~l<=C::B*n 
* 2 './D .A7D-71 J[,';l ( 01'' r CFF J) 3 Bi.J'i;mi!ii.A 5 1)-0)~j&ii.J\lii~:t!~n -CE LJ 3/ 21:::~ii)i,il1L 3/6~1 3 

I :::cFF3 B 3'.I: !i~'1<:1i1!i 0 fJ:E' CFF3 Bl<J.~O)CFFi.J' i;.iJlti!ii.A5 1J-O)~i&Jl;l;Ji'i~l!~n -CE;; "f, 3'.t!ii&O) 
CFF3Bi.J'i;t,il):(i!ti.A5 1J-O)~~f;j;Ji'i~~;h, -C~ \f,i:~ ', -f t JI! JR II :IJ 
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6. lftAE'.~~~Ijif[ffi C::J5i:~~~~1.J~t c 2 / 2) 

•CFF3B~~~GrcmM~:Z-:J 1J-~*m6•1~Sr~~o~~~-Grcem 
C::J:iJ:Eo 

• m@~1_ai;:z J 1J -tito.&ct81=~f~ Grcrc/lb, 1J&Ct8m~EEtf_t_¥f 9 81~J!lq]tf*jCv \-C 
v \rco c=mrcllbJSEJ5t~~l.Jffi GrctJ~, c=m~~1=, ~m GJCmMm:z s 1J-1J~l!&Ct8 
~BB*C::~m~aen, -8B©mMm:Z5 1J-~l!&CM©~~~H~G-C, EW 
ru~•~Grceme::mJ:ECJSE~•, ~wrum~ff_t¥f~ff~)o 
·~rc0&cm7s c0&CM3)~•1~~ttmme::~~rc/lb, mMm:zs 1J-~~ 
MG, ~~~~~o~~~U~GrcC::mJ:Eo 

-+ · §CFF 3i&l1&U Cl:l D 7J<0)-1j:; ::1 IJ :; ~1'5~~ a~IJ\il, 
· :PJl;.1JIJ~l'~1J~c::jJfDch@"fill (D,&~134 B) , 1:£1: (D,&~137 B) 0)11,&~1311SJ§B0)5~ 

-

~a~filij, a:.rc, 1J2g;11SJ1::-:JG \-Ci35~~a~IJ!il, Cl'~~~.l'l) , 
' -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --, lt1"~ 

- •7Jt-:11'Jti 

- ,q,11 

O , im~li!ir!i 

- - - ~ 
~ill' *12 i '-----y------' : Blank 

Bii'\*10 fl>M 

~Jll't;l7 

r;;!=::::: 
158 

Bil\lltt!JD 

t:fj 071' )[.,~_ ~~/'\::; t-

168~ 

Aii'\*10 

Cii'\*10 

3i!:'1/? 

t t !I! JR 'II ;IJ 

+) ::; ::t) [,, 
9/'J 

A 

B 

c 

D 
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7. @:~~~~*6~ c 1 / 4) 

3/21=§-c FF -3~i~~O)tf:l07J<O)i:J:Y7 1J ::;~'~f-:r-=iic.C::L-3, c FF 3 80) 
3~9t:i:lD*~69~vic.*~~~chic.LC~6, CFF3B~60)~gm 
7--::; 1) -~~O)[jJ§g·~n~~bh.Q 

t±l 0·11§g1=~m1J~7J:1J'-=i /c.3/ 141.~Bil, 3/ 173:cO)tf:l D7.I<~ B ~ 104 Ba /cm3 

7-t-5f-1=~LIJ!ctt.@~Mm.7-5 1J -O)wld:~± 1J-:; t-Jvf~&iC::~iJii[jjjo ~± 
IJ-:; t-Jvt~&iO)~@~i~.7--::; 1J-1J~D,&@t~~)5tf~l=9~ff v T~ )/c.C::J=i!E 

~-

l/ ... 1-· 

'·...-F I 

' 
A. 

- v2 ,, /c;r;t; /,;-.' 
Y•~\' ,r• <-< • - . -/J. ,.,,~· .. '-"".:. ,, 2 /0-

'" ,, '; .L ... ·. 

I CFF3t±:lD7J< II CFF4t±:lD7J< I \ 
I I 

- CFF 6 t±:l D 7J< 
f t llUiUI ::IJ 

CFF 8 t±:l D 7J< 
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7. im~~~~*a~ c2/ 4) 

• O,&~t~i1SJ§B~~~*6~ 

)/ 

.), 

_, 

~'""" 
.-- D,&~t~ 4 B f/Sll5B 

t:J§O)ll&~t-12 O)~~l5BI;: 
B V \:ittJl~ g:jj'f~~o 

C*~r::n•~n~~m~Ho~asm&~J 

D,& :ill' r& 4 B 
IJ& :ill' 1.1 

a,&]lj'i:)l:7 B 
IJ& :ill' 1.1 -f t llUiUI ::t:J 

/--- o,&~t~ 7 B f/Sll5B 
I ~§0)11&~~30)~~l5BI= 

jJ1&!:),>1J:t:J V \:ittJl~g:jj'f~~o 
. ._,,'&{ 
'lllli. 

~~tt*;~;.1,A iiti* 
pH I Cai;Ji 

12.2 I o. 1 ppmJ;.J. l' 

7.3 I il\\.J0.2ppm 

* *'il200ml0)*~~1J<cffi*R 

ill1'11.*;~;.1,A f& 
pH I Cai;Ji 

6.0 I $9145ppm 

2.1 I il\\.J1ppm 

~ 
11:\ #< Q fJ \ .; il! \';1t 

IJ& :ill' 1.1 

- IJ&:ill'r& 

7]< iili' 

a,& :ill' 1.1 ~ iili' I :: 
if~Lt::B:t~~Ji. 

D&@*~~~0)-15~ C 1 Omlf~m') 
~11::;-:::tJvJ:*llJ(G, @ii·~~;~~ 
JJO;:t, Ca i.lm'~i!l~AE' GIC*6~, 
c a i.lm'1Jt...t¥f.o 
11&@1~ 4 B , 7 B t1< I;::: l2'Sl g~ I;::: Ell 
Mw;.:::z. 5 1) -1Jtfftt G-Ct, \ICC 
Blj!Jilli o 
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7. ®:~~~~*a~ C3/ 4) 

• 1li2~i/sJl5~~~~*6~ 

' I 

-r;1,71,1~: .,. '' ' 

''' ·~ 

"'' ,.,;~· 
(l.r•'-'';,.>< 

-

+-1!&~161 B7'.D@2tgP5J§U 

1~1>7J:8 li )f\:J"~~w~lli~i'3o 

0&~164 B7'.D@21g7'.0_,. 

a ti 'frt~~w 1ct11t~i'3ctt 9' 0 

+-B~M~D@2tg«Y~(~~~gU)7D-* 

"'~ Bli ttif~~W~ld:lli~i'3ch9'o 
' ,, 
~ • r~ , ... ~~ ,. -... .,.. ~____. 

D&®t6_tJJit1llU (1!&®161 B) 0)@"2tgP5Jl=lct1%~1>7J:Bli )f\:t®~W (0:[@~1.al;:::Z -:7 1J -c 
m~)~m~ctt~EO)O), ~ttu~1=1ctm~ctt7J:~~~Lc~6. ~mPsi1= 
0:t001.al;:::Z 5 1J-ld:la:c/u~918= v-Cli )1J:li )C~iJIJiffio -t t !I! JR 'II ;IJ 
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7. ~~~~~*6~ (4/ 4) 

·~mm~7 1J-1~~~1=~~w~~~®G~~m~. ~~. ~~1=~~ 
B~G~~mm~s 1J-~®~m~oo*~~aG. ~mw~ro•~~~ 
~~~m~c~~~. ~~wromffk~frm~) 

•®mmro~~frb~~~. ~mwro®~mromff~k~~~L~frm~ 

-
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kPa DEl®t~ 3 B ~j)tf~, """F ;Jit mu (]) 
®®±34 B(J)~ff_t~~lii~riB 

/ Pl?GOB l!&.t=l!1B1!:ff (kPu] 
-DPl751B llD:;f;l§2B~r:t [kPa] 

(f >C p, -OPl752B Pllolill!3BiJ£ [kP,j 
DPl753B ~U'i1~4BlHE [kPal 

' -I ""- )C""U!,!I.lkPcil , 

F 
' ------ -' ' ' ----

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6~ 

DEz®rn~~~- """FWfflUDEz®rn(J)~ff~~~G~~CDEz®rn3B~~ 3/14) 
@(])DEz®rn(J)~~~l~B~m(J)m~~m~ 

f t !I! JR II :IJ 
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9. ¥§~1U5itxn~ c 1 / 2) -t±:lD7J<JJ1l~~§~;=m_t¥FBJJit-

•CFF~~Mm~~ 1J-~~~~m1=~~~v~rc~1=. ~~7-~9-~~71 
~omca•m~maa~v~. caamm~~l6. 10ppm~m~v~. 

•CFF3BWBM~•mE~l=®G~. mftrett~M&U*~&~~~~~~~ 
bE (]j)( iJ 9~ Grc c F F 16~~ \/\\-9~~iW-mrc~. IJilttBffi~~/jt§c::j:l, Bffi~~l:iffif~ 
B@~~~-~~l:iffi) • 

-

_ - - - 1r - -- - - - - - - - - - 11 

------ "'""" ,, . 
- - - - - - '"'""" '"""' , , ~~# 

I !td#J D ------, HIC4 

~t~liiif-n~ii' 

I ~-- ' : 11 7-x;-
D -----. <0- • ,, D 

m ?i:i.:<.:;i:i- "'''J-l!l , 
1 

;r,.:.-:12 
Xo')- "" "'°' l(P), Je 

HIC1 

71 

I P '-----.$ ' ' 
I 
I 

R0$1:Fel 
,'1f~~ 
~m 

1\-~'f-!l!H_!!!_ 

?!:.>?1 

?!/? 

I )( P 
';:--? 

-- -·- -

I mli; 11il-li_ • ->;----- ;f,;..."12 *:..-7~ r 
I I I ;{51)- :. I "' , ' ;'""o,ii:;ii!j,_'ti"' 

T I ' I Jc:ffj ' ~- : '''!77'>f 

1 - - i - ' ' 

illkle-ttm 
HIC5 

D 
1' 
' 

~" 1l7.L. 

I --> < I. I « -1 ~.,., ~ 1 : I 
T/J./ I • --r(·~Tf!\J11l I ;ti:, 7 '.>:.-? I : I 1 { P ) ·,--, -, ---,--~-,- : _ _: I 

I ';l:..-?2 I I I: l;,t.-~r ' : '---:--- : ·- : 
I - • - - &!m/A'• ' -t- 1 ~,~r:, nnnnnnl ~ ~ __ L_ EJ .. m~ ......... .! t~:.'. y@i#~ I nnci1 y,,l I ~.l. I 

I fet~lll P1'.7/i-<:il!l ~le- I I _it~flt~ I I ~J;UCJl.. _ ..JiICJ. _ WPL - li!C3- - - -, I ill:llli>!'tiil _ _ _ -I ili19!!1111,ll'.1lli __ - - - - - - - - - cijij 

A*<"1J 

B*<"1J 
f t llUiUI ::IJ 

Mbl_ll_Jj(,';l:,,'J 
( Jl'.DI1)7)fJC') 

~~ 
?!/? 

D 
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1 o. A · c~Mamv 'rc~~1~ii~ll 

• @7J<)jit;l=fflv\JC.7J<O)f~~)!Gld:. ~[fil, :llL1Il11<9:JQ(J1 (DI 1JJ7)afsefflo 
• )jft;J.ifii0)*6~Ui~ii!JC:: u T. @2~6SJ:U-t):J7Jll9:JQ1=11SH:~~ch-81J<O)t):J7 

IJ :J:J · ~ f3 J@O)Ui~iiilafJ":Jo 
(El~ : 1o0~1 0 1 Bo/ cm3 a@3~ii'?-C:: L_,,, 1*K7 I= fei; l' t._,, T v \ < LC:: aUi~iiil) 
* -tj-::,t::JI) Y:7~p)j 

-- >sli" t_, --cv \/J:v '~'~ I +J:Y:::t!v5' ::;Q I 

;5 li" t_, --CV\ <$ ~o ~ 

;sli" t_, --cv ''°~''"'1:75 'Y v::;:'.1;,&1 
A 

)ffi 7J< iJi t:; 

I I ..... ALPS(A)* I 

~~IH B 

,\ 
I ALPS(B)*_J 7'14 

~ c 
. -

' . 
IALPS(C)*J 

D 

\..._ ...J 

+fY7Jv9'!.J'J A.D~c~ -t t !I! JR 'II ;IJ 

I J 1 5':YQ I 

' 

' 
-

1 i_'--
'--

~ 

D:7Jv-71;sl;!ol 

' ' ,~ 

·u ' 

-
'-- '--

jj;)ZS '-- -il(::;:;I E.F :'.1 J [,-:;I (;F;sli"I 

*I 3/27 5.( 0 x J0· 1Bq/cm3 

*2 4/4 2.9 x J0· 1Bq/cm3 

*3 4/4 2.2 x 1 O"Bq/cm3 

fj;JZ\~c~ *4 4/6 2.0 x 10°Bq/cm' 

*5 4/6 1.1 x 1 ooBq/cm' 
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1 1. ~f~O)A'J"Y :i -Jv 

• A**Itl=-:J~ r-clcJ:3,Fj 2 7 E30)Ca;,1g_t¥f-~~O)J5i:ltSJ~~~g:~lsb0cc=o1=, ~t 
ifillch-c~'rc.l-~l'O)fi=*g:~J]BJ90tc./sb, **ftg:1¥.t.t C3,Fj27a 1 7 : s s) 0 

· I'\' y-? I \J [;:::Zit\ Y I- #.H~ (!ffj'.±!i/ I Y -? I \J [;:::Zit\ Y l-1'\0)~j:~l;:::J: -@io~Ii'l'!J=fq]_t) 

-~-M~~(~~j~fq]0)~-~1A. 2A. 4A) 
· C F F @)i;;t;~ C71' J t;5'Fa~~ffO)_t¥f-f~J!fq]1J~Ui~Zlch-Cl \.QJC:&tJ) 

4,19 5,19 
l: <1' I l' l: 

A**1t#.if9< 
• • • • • • • • • I 

AC**1t A* *1tm I.!l!ii'ii 
m I_!!! ii 'ii ••• 

C * *1t mI.!l!ii'ii ••••••• ••••••••••••• 

B**1t * *1E pg Ji~ '* $11; 
1118 ••••••••••••• 

'*"" CFF3B "" • • • • • • • • • I 

JJil I;§ jJl] it 51-~~j)l]it 
•••••••• 

-t t !I! JR 'II ;IJ 
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1. RO),l~1J<~I!0)1.JOijl::[QJl11C~~~*IB*n~~iFm~O)~~@ 

«mff~~¢0)~~-~n~@cmrr~~-~n~~)» 

•H25.3.31 J: 1011\ y r ~i\.~:§:~Rillti 
,fil!A:IJ!H!;o: 250m3/El/*9DX3*9D 

<<~1:!t~1!!!9-6i~~•~n~@>> 

·~tt-~§·•~n~RCH~~--m~•·) 
,fil!A:w.!I!;o: 500m3/El/*9DL;.(l:X 1 *9D 
, 18:iill8'8!1.Jl : H26i:f:@l:cpLJlJ: 1018:iill :§: 5tifill 
, H26.3.7 IZ::~D1il5tifill~~ $ ~~ :§:~J]ffi)ti 

• il'l ~9:§1'~1i B*n ~B:iilil ( f.l! fj :@71'~ Ii B*n ~B:iilil :§: 2)( R u IC ~B:iilil) 
, ID!A:w.!H!l;o : 250m3/ El/*9DL;.(l: x 3*9D 
, 18:iill8'8!1.Jl : H26i:f:@l:cpLJlJ: 1018:iill :§: 5tifill 
, H26.2121Z::~/jffi~tifill~~$~~:§:~/j!§)tf 

IJ! fj 0) §1'~1i B§\n ~B:iilil O)ft!J IZ::' ~ ·t11~ / 11'l~B: §1'~ Ii B§\n ~B:R :§: ~9:1!!! l_.,, R0),l/@i7.J< O)jf'<)Jg! :§: 1JD ~ 

<< ~O)it!!Sr5@l:il£~:8m >> 
•'El 'i-f Jun:::<. r- o ::;+".J b:~11::;~1!!! 

'®A:w.!H!l;o : 300m3/El/*9D x 1 *9D (Q&~18x}~'@:IZ::J: 10w.!Il!l;ol;:tiftl') 
, 18:illl8'8!1.Jl : H26i:F@l:EfO!l.JllZ::l8:iill'2:5tifill 
'~f~, ~/jffi~tifill~~$~~:§:~/jffi 

§1'~1iB§\n~B:iiliJO)ft!JIZ::, 'EI\-{) un7. r- D ::;+') b)~jt:;~Jl!!'§:EfOl!JllZ::~A L_,,, 9 ::;Q;ff,il~l \8\¥0) 
- klj:;:<.Q:§:jf!j)Jg! 
tt ll! •JJ 
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4. ~'~§~~t~fl~*n~~i®O)ti~ 
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(~~7-2) A**1C~~~~7\)5t 

~~~~~&lJ~~l!li'Q~O)ni~(iB0)1C.d), A*~.ftO)::E~~PfTIZ:-=:ili \-Ci)::JJ 1
)::; 

!J' · BtfT:fr~tJ~q::i 
• (A) · (C) =**3t:±JO())~Bt$:li;,;m:;J!~IE*65!1: • (A) · (C) =**RD&'§13()) 

*~ E3 8\¥ fill:~nll~;,!!M (Bq/ cm3) 

l (A)* 3J=l24E3 188\¥15B 1 . 0 x 1 0-1 

3J=l26E3 128\¥15B 2. 0 x 1 0-1 

3J=l27E3 108\¥48B 5. 0 x 1 0-1 

J 
(C) * 3J=l24E3 188\¥15B 1 . 6 x 1 0-1 

3J=l26E3 118\¥10B 1. 4x10-1 

3J=l27E3 118\¥30B 2. 7 x 1 0-1 

iil'i: 
m 
C:: 
[q] 
t~ 
m: 

C '"" ci+:§1lc=,i<±EE 31..ttl:SZ.1,.,~ AEITTo::::;:t:;:: 

*Ktft Q&~tl';t±JD 

(A)* 1A 
2A 
4A 
5A 
3A 
SA 
7A 

(C) * 1C 
2C 
3C 

?kmft9~1'\0)~;~1~;t,'*O))JiU:±:l ld:!BG \ C:: ~ /t 5:h-Q 

• (A) =*-'.70:7-"70-"71' Jl;9())Ca;,;m:;,~~IE*65!1: (3/27) 
CFF ca;a& (ppm) J)<O)~ 

3A 1. 85 j!BJl 
4A 2. 20 j!BJl 

5A 2. 10 j!BJl 
6A 2. 10 j!BJl 
7A 22. 00 s;; 
BA 20. 00' :b 9 f.i\fJ El~ * 3/28i!i"i.~~jj" 

_ CFF7'.J'5f:i)l]jili;;::7- 51J-;;Tc:±lf:JV) C::~Qjiffi 
t t JI! JR 'II ;IJ 

ca;.eg (ppm) 

1. 9 5 
1. 46 
0. 58 
0. 58 
0. 67 
0. 77 
0. 56 
2. 6 
2. 3 
1 25 
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(~~7-4) QD:::Z.-:JD-"71' Jv9*M~ 

I A*Mf I 

m>\ ti: ;;t 9111!71< 

81 ~~ ') - 5' 

ljj 1l't ') -51 

•' •' •' •' •' •' .. -:- ... l':', 

" " " " " _11_ 
" - ... L _, 

CFF3 CFF4 

H=~*Ei ,fl§E~ I I 

~i!t9:Y'.7 H=~*i59J'.'.7 lt\J72 Jt\J72 

1J§r;51:.; c:::z,-5 1J;s~§> 

3i&J51'-Y 

-t t !I! JR 'II ;IJ 

Tt :Y :;I I) :Y :'.17 j( 
tJlt:Jjlli 

u 

0 

Tt Y7 'J Y:'.171< 
l:J' tJ 9'1:J'/J: 8 ~ 

-v 

0 
7.5'J1' 

~!1~~§33 
HIC 

U&l!il1l7'.D 
l\-:J77' 
9Y'J 

U&l!ilii'\ 
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(~~7-6) A*~0Z~~m:A-:; 1)-~Jitt±:li'Glt±I~~~ 

• a,& 7@-m pg 'S'B ~ 1li': *a~ 

0&.181 A 
0&••14 (lli\~) O)_t[;:: 

t3 G \ tll: llH!ii '§: !11 i:; 

• a.&M1'~ca;~1JJ'E*a~ 

a&•l82A 
0&••14 Cllil~l O)_tr;::a 

G \ tll: llH!ii '§: !11 i:; 

0&•184A 
0&•<121J1a~c6St'l, 

t3 G \ ttli!il)/J ld:~i!ililli ¢ 

> , 

~ 

0&•l88A 
D&. 1';;J 3 ( lli\ ~ ) 0) _t [;:: 5 

'fO)B G \ltli!il)/J '§:!i~iii 

D,&Jll'l~ 

IJ.&761*1 A 

Ca;!~Jl'' 

$122ppm 

,..-IJ&@t§ 1 A, 2 A i1Sll:iBl;:ld:/MM1E;t:itatt L/·c v \IC c'::: 51JI1illio 
,..-IJ&@tB4A, 5 A, 3 Ald:51JI1ifficpo 

D_&T.f1*2A $198ppm 

D,&Jll'l~4A *153ppm'2 

,..-IJ&@tB 8 A i1Sll:iB1;:1ctJMMtE;1JteJ± l...t -Cv \JJ:v \ c'::: 51JI1illio 
(:§''fO) 8 v \.tltl~*7zl ld:)Jitt:l:J l..t!C:l!&~t~ 2 c':::J:itf'E) 

IJ.&T.f1*5A $15.6ppm'2 

D_&T.f1*3A $1Ippm'2 
ft: A* *310)0,& '@l13tlii R!Z 

D_&T.fi~SA *10.5ppm 

* 1 0&•<1""'1l!iO)-llG C 1 Omlt!i!~) '§:+t::;7 
!clJl(JlJ( 1_,,, ~~,11~~J1'§:1Jox, ca :~~:a:.1.~ 
7E' Cilli~~l!i!7:-:::> 'J -'§:i§~~C<tt .QIC.isb) 

*2 ~~¢CD&•M2~6Ca~~O)~Rtt 
.-, 65.QIC. lsb) 

~i!llilli ¢ 
81~~1,\!7: 7 1) -IJ' 
IJ: G \ L. C: '§: !11 i:; 

.., i ' \ 

Ji!W~ Blank 

t+ •~•n -------------------------------~ 
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(~~ 7 - 7) C F F ii'Ii~i\)R 

-

•CFF~~(4~7B 7:00fflff) 
e (A) * : 2 8 1 3 9 m3 
e (B) *: 20445m3 
e (C) *: 22707m3 

• HOT~rt.~~~~g1J' G CDCFFf~ffl B ~ ( 4 ~ 7 B IJi!ff) 
e (A) *: i~!tl~'g: 2 0 1 3if 3.Fj 3 0 8, 1~!tl8~: 3 7 4 8 
e (B) *:f~ffl~'g: 2013i:J:6.Fj138, 1~1'138~.ll:: 2998 
e (C) *: i~ffl~~g: 201 3i:J:9.Fj278, 1~1'138~: 1 938 

t t !I! JR 'II ;IJ 
44 



C•~B-1)CFF3B~~~~~~ 

• ~~~~WJ~(J)*a~, cFF, \rJ'S/:.t-1'.t:f~~ ~ :tv-t--(J)r139 (J):f v-t--tJ.A ?-·;11-­
(v~-Jt.-f•~ · 1"7 o :.t~) r=-H~j{ t~fJ{~.Q;:.t~Mf~i2 

l 
', - , 11 

J:J1; :A m:t rn@ [)g] 

I 

3@-:i-f'::; 
)Jit tlJ:] rqi 

II 

J:tflcx ::::tv- 1- - , , 
1 

\;, 

CF F /\r'J':J:Y:J 

:::7 v - I- :J:j' ::;z '7 '.Y I- ttfl c x 
Ct&Jl.::f.) 

' ' 

' I I I 

:::7 v - I-Jj ::;z '7 '.Y 1-
( V :J - J [.,) 

j 

c'J 1 /1 R I/ 
j/ 

-'./'D-/ \J [., Jj'::;z '7 '.Y I-

QDA7D-71' Jv9t±lDf~~~**m -t t JI! Ji!'ll ;IJ 

y =7-1 J[.,9 

I 

11§ l.5j; J -{ ::; 

)JittlJ'S rqi 
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1-3. :ti!! l' 1.1<1\.-f1 '\A.11<~1.1< ·~~~ii **1t~MP.t 

•3~*1f (A-C) il'i;-111fJITi'9;:...?"-~m 

• -111f Iii' Iii 9;:...?119 ;!;!; ~iii 

: A~*1f (~il<#No.1-4) @ • il<itrlit 

@. iJl[i:!t 

0; ;1{~:1 
~•'llUl'fl' 
l><1 • '¥1111' (!II) 

~ • '¥0!11' (rill 

N • ;!!.1!:11' 

: B~*1f (~JK#No.5-10) 
: C~*1f (WJ;J<#No.11, 12) 

c:::::::> 3 i§!; x 3 t '.)/ 1--=~ 9 i§!; 
,- - - -- -1).- -- - -- -- -- - -- -- - -- -- -- - -- -- - -- -- -- - -- -- - " 

Gr.21Z/?-" 1 

1 1 G•.3$1::-?.-.. t: I"" I I Gr.19;:...? I 

LT. -it;:... I" -!?1 ( L;-9 
c:::::::> 
A*$1f I Ti 

P JI WJ7)<;f<;:...:1No.1-4 

fiJ)<;lfNo.1-4 

* B, C*MO)mllltlcl:A*MC::[q] v 

WJ7)<;f<;:...::t : 10 m3 /h x 12 a 
~m7f<;:...::t : 60 m3 /h x 3 a 
Jil!:;J<;f-';:...::t : 290 m3/h x 1 a 
fmlll;f<;:...::t : 330 m3 /h x 1 a 
l!il~ : ;f<•JI'Tl;;:...~ (~ 4 km) 
-111flli'i'9;:...? : 1000 m3 x 9 ;!;!; 

t t • JR 'II ::t:J 

n I ·---------
• • LT. LT. LT. 

0 01 110 
ll1i llT Iii 9:,.. WJ;J<~ ii' (FIT: 

9;:...?No.1 LJ Gr.1-1 Gr.1-2 Gr.1-3 

~m;r,';:...:1No.1 

B*$1f 
(~J!<#No. 5-10) 

C*$1f 
(~7J<#No. 11,12) 

0~$1::-?l~HEPA71'1~$1-.:i.=:-,~~llti!l 

r---------------
fliJll;f<;:, ::t 
(GL1,2,3:!t)!l) 

I t>i<1 , 
I I : t t@ 

~ 
Gr.211/?" 

• 
Gr.31'':/?"' 

Gr.31'::..-?fJ'i; 

Gr.21'/?il'i; '"f" I L-----------

-8~!9l'il5' "Y QC'7.l<'i!!Dl!i.~i~B, 
il!i3'C'@c~C't$"' l.Ai~7.J<g Qo 

Jil!:7)<;f<;:...::t 

==> 
HXf--4iTr 5fiJ 

5 
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2. ~itii,iilm~31::-:>1, '°C 

· ll'FfF ( 3¥P.lG25fF4,..,5,19), 12*0)ti7.k#il'b:l:i!fl'7J<~iiJj.J: If, 
-~l'fii'~:t?l::ft'fii'~, -tf/:11)/lj · ~*8J~m~~1i'ffiL, t~~7J<1£$~ 
~ t.:: 9 ;: c!:: ~iii ~l{;;1f Jj. 0 

• ~~ 0) :l:t!f"f 7J< 0) 7J< ft ~iii~ 9 .Qt.::~, 4 J9 9 B J: LJ :l:t!f"f 7J< ~ ~~ 1¥-:J I:: 
).iJj.J: If, 1!1:100 m3f¥.llll'Tii'~, if /:11) /lj · ~*81~m~~1i'ffi 7 ;E o 

· ~~1¥-:JfJ).iJj.J: lf~1i'ffiMrai cp 0)*~17 ,19 rai l;t, :l:ihl'7J<1.!LJ:LJ:tj7J<:J:t7J<{!L~ 
f.]1 mf£Jl1gl'~1t.QliJf.lc!::L, ~-OllO)'*llJ~~- "1':t~-0·;1?WO)iii~~ 

~1i'ffi9 .Qo (rai~aqtJJifiic!::L, ~1i!lO)filll~~~iii~l{9 .Qo) 

· ).iJj.J: rtt.:::l:thl' 1J<0)~*8J~m*5*ti~q~i;;ti, $-Ollti~~" '~~, ~"'O)n~1.1< 
~!m~~9 .Qo fJ(f3, ~~JifiicpO)ffijA.0)~~7j((;J:~1JffiLfJ(, \o 

-t t !I! JR 'II ;IJ 
TEOCD 8 



<~~1-1> :tl!!""Flk1\41'\A.7J<O)n~7J<~~ 

i!l-'I' illi llH Ji I:: 
Cs-134 Cs-137 ~ f3 (Sr-90) H-3 ~"9.Q~J~O):ft] 

(~Ji) 

U~7l<~!i1J i!Hli 
~/3: 10 Bq/L 0.86 (*9 14 %) (iS-'l'illillHJil::£?<) 1 Bq/L 1 Bq/L 30,000 Bq/L 

illll 13tl 
1 Bq/L 1 Bq/L ~/3: 5 Bq/L 1,500 Bq/L 0.22 (*9 78 % ) 

illll 13 tl~..t©~~la:- .§.1'.l.t.L.., illll 13 tl*lf.ill (~ /3 : 1 Bq/L) 1::tJ:.QJ:;?I:: 
~~ l,.., :pj:r.IJ 0 

tJ:iB, illll 13 t1~..tiJ<JJ11J;iE~nt=lfi'il~:.-?7.l<la:, 1$it:~~rr~ ', illll 13 tl*ili!l 
(~ f3 : 1 Bq/L) -C:&i.Q:::.c~lii~©?;t., U~7.l<o 

*iS"'l'JIJii!HJi Cs-134: 60 Bq/L, Cs-137: 90 Bq/L, Sr-90: 30 Bq/L, H-3: 60,000 Bq/L 
* WHO©ft;:~7!<7.l<Wti1't:71':.- Cs-134: 10 Bq/L, Cs-137: 10 Bq/L, Sr-90: 10 Bq/L, H-3: 10,000 Bq/L 
r jX*517J<Rtlll! 1::J:;.Q:1Fr.i•1t<•o.1:;, •J -Y-"'Jt-1--J -t t !I! JR 'II ;IJ 

9 



<~~1-2> :tl!!""Fll<J\.-( 1'\,A.7J<O)~!l/J5! 

13-milllllilil:: 
Cs-134 Cs-137 ~ f3 (Sr-90) H-3 )c;t "9 7-> 'li!J-@i (1) ~ 

(~Ji) 

B 'iit Jilt 1±1 ~JI 1 Bq/L 1 Bq/L ~ /3: 5 Bq/L 1,500 Bq/L 0.22 (*9 78 %) 
- lr.f ll'i' ii 11::,,? 1±1 a i:: Jl< fi 
~tt, roiMt.i:1tnltlill::±I, iiJ!l El *lllJ..t©~-@il;t-13.f.$.ltl..., iiJ!l El *l*Ji!ll (~ f3 : 1 Bq/L) 1::~7.>J:?I:: * fi~tt '*' l;l:jjl] ©11 ::,,? " )c;t ~ L..' :pi: r.11 0 

3i! ~cl'3, ii Fil El *l llJ..t t.><ifi1J )E ~*1. t::Jl'i'il 9::,,? Jl< It, iftfl:; ~!'ff L ', ii Fil El *l*Ji!ll 
(~ /3 : 1 Bq/L) l::i1.J7.>;:::t!'lii~©5.it, n~JJ<o 

JE Jtlj 7]< it~ JI - lr.f l'i' ii ~ /3 1 llil/10 B 
11::,,? 

- - -
(~*8i'E=-9•J ND< 1 Bq/L 
::,,?") 

~ /3 t.><1 Bq/LllJ..t©~-@il;l:, -.§.f.$.ltl..., 1 Bq/L*Ji!lll::fJ7.>J;51::)r;t~L.., :pj:r.IJo 

~*°~*: 1 llil/ Fl ~*81~* (Cs,Sr-90,H-3,~ a.~ f3) ~ 1'l"•~t-@i:b1t-Catifi1J 

till<# ~ f3 1 lliliil. · 1 lliliil. 
(l.!l. tE ~ 1Jffi - - No.7,12 :ND< 5 Bq/L '*' (1) ~tt!' -t©-ft!! :ND <15 Bq/L m~~llf§> 

*i!l-millillili Cs-134: 60 Bq/L, Cs-137: 90 Bq/L, Sr-90: 30 Bq/L, H-3: 60,000 Bq/L 
* WHO©j;:f~Jl<7.l<W:ff1't.:'71'::,, Cs-134: 10 Bq/L, Cs-137: 10 Bq/L, Sr-90: 10 Bq/L, H-3: 10,000 Bq/L 
rtx~7.l<Rtlll!f::J;7.>:1Fr.i•1t<•o.1 ::. 1J.Y-"'1t-1-J 

t ' "'"''II[ 7J 
10 
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<#~2-3> STEP2 1&7.l<I::~ lt-C0)2J-fl (Gr2-1 ~~?-Gr3-1 A..3m) 

(-¥!lift) 
Gr2-10)~~?©7k~ 
Gr3-1 l::~i!o ------ ------ ------ I -it~7° 1J~r 

t::.t!.L,, Gr1-10) Ji:ftl!I:: Gr1-1 Gr1-2 Gr1-3 

1;1:160 m3 l;l:l!2~-lft~O) r¥'( 160 mJ 
M~"t:, Ji:ftl!l::7J<ti<~~o <240-80) 
;::_O)t::./!b, Gr1-1 il'b 
Gr2-1l::l;l:, 230 m3:§' o * if<Ui:ilf: 160 m 

"'T'" "'T'" "'T'" "'t~'Jl?' Gr3-1A..(;j:ft~t310 m 
Gr2-1 Gr2-2 Gr2-3 :§)!o 

160 m3 
(390-230) ----- -* J!<Ui:i!f: 160 

-lj-~7,,., 

Gr3-1 Gr3-2 Gr3-3 

790 m3 1 •t I 
(480+310) 

~' ,, I ,__.> rr •iR•• !il(}j(, ,~j' flnlif"i:tj'® 
1\J1..::1, !'iCl§'mHX:l:tMlll6-1tL.. -C~ti 13 



<~~2-4> STEP3 gg~:,,?~O)Jlcfii' (~*81~t5Jl1JJf.l:ti!!l'7.l<~Gr1-1 ~Jl!:fii') 

ti7l<#1J'b . . 
,/", ,----: ~ • ... ' ,----: ~ • ... ' , -;. .,.. ' 

" ~ ~ (-¥JllR) l'-1 
~ 

-lj-)7·1J ?' 
m7l<#tJ,.:;*fit=r= Gr1-1 Gr1-2 Gr1-3 
:tt!f''F 7!< ~ i&cf7. ..t I 1 
Gr1-1l::Wi'i/~~~97a>o ... ' . ' . ' iJTL<l'T . .,,. , ' 

'_)''~ _) . ' ~ 
' ~ ' 

/ 1'" ~ 1'" ~ 
, -, . ' 

~ 

-lj-)7·1J ,,,, 
Gr2-1 Gr2-2 Gr2-3 

• . ' 160 mJ ' . , 
•• .JJ ' . ' . ' 

' , ... 
' 

/ .,.. : 1'" : 
, -• ... ' 

" ~ 

-lj-)7·1J ,,?' 

Gr3-1 Gr3-2 Gr3-3 

... ' . 790 m3 . ' . ' . - _) • l._ _) • • l._ 
, -

p - .ei:z:.--....L.1' .. ~ p / '~ •§•· -l.J....1.- ' __, 
1\J1..::1, !'iCl§'mHX:l:tMlll6-1tL.. -C~ti 14 



<~~2-5> STEP4 ~*'8~tfiMraic:pO)f.::&)~1Z/?"'ai'm 

- ("¥-JllR) 
Ill 8 rai ll'i"il ~' 
-tj-/-J'IJ /?"~nf§o 
Iii.I~!::, Gr2-1, Gr2-2, 
Gr2_3"-~7l<:Jf.i>'i:i5.&J7. I Gr1-1 

..tlff::tt!fl'71<~*1i"t::I:: OOJ'i'7C 7 I ~ t I 
ll'i' Ii "t 7-> 0 ~ *81 ~ *1T 

Wil.l<#-f.J\i'; ----- ----

• • • • 
Gr2-1 

Gr1-2 Gr1-3 

• • 
"'!".17· 1•r • • • • • • • • 

~~~~-• • 
: • •_...9-• •••• k ... ·~ .... k ... ·~ ... ·+~ .. ·-:f:'. 

<T~7,,.,,.. 

Gr3-1 Gr3-2 Gr3-3 

790 m3 I ~t I 

tt !l!!R'll• Ii!(~ 
TEOCD 

--- •O- ~\ P)! _________ !!!!!!!!! 
1\J1..::::~r, W2"§'t•nx:r:t'Fiiim:61tl.. -C~2ti 15 



<~~2-6> STEPS Gr1-1~ifllll~*JT~7 

C "¥-JllJD 
Gr1-1©~ff:lll~~©7C7 
Gr2-1, Gr2-2, Gr2-3.-..:tt!ff7l< 
ll'i' 'i' r ;J:@$jC o Gr1-1 

~*'°~* ... I ...... 4 ....... 4 .... 1 ~ 7 I ~ t I 

ti7l<#-t.l'i'2> I T &--

Gr2-1 

Gr1-2 

Gr2-2 

Gr1-3 

Gr2-3 

I •4 · •41 lt'i'Wi'tl*"&-t«"t-ll'i'Wi'tl*"&-t«"t-ll'i'Wi'tl*"& 

Gr3-1 Gr3-2 Gr3-3 

790 m3 I ~t I 

-lj-)7"1J(,?' 

-lj-)7"1J(,?' 

-lj-)7"1J(,?' 

p I L:'. 
tt !l!!R'll• li!(~:t 
TEOCD 

--- .o. ~'PF=========""-­
,,J,,.:::~"- W2"§'t•HX:l:t'Fiiim:61tl.. -C~2ti 16 



<~~2-7> STEP6 ~~7k-¥JllR (1) 

C-¥fllft) 
Gr1 -1 r:::Jl'i'\¥1 L -Cl. \.Q:f:l!f'F lka' 
H~ll<o 
Gr2-1, Gr2-2, Gr2-3A..:lt!f"F7l< 
ll'i' ii l;l:@*9C 0 

ti7l<#-fJ\i'; 

~~Gr1-1 

~~71< 

Gr2-1 

Gr1-2 Gr1-3 

Gr2-2 Gr2-3 

I•• I•• I lt'i'Wi'tl*"&-t«"t-ll'i'Wi'tl*"&-t«"t-ll'i'Wi'tl*"& 

Gr1-1~t~~7J< 
Gr3-1 Gr3-2 Gr3-3 

790 m3 1••1 

-lj-)7'1J(,?' 

-lj-)7'1J(,?' 

-lj-)7'1J(,?" 

, ~ ' ~ I -- • I ,. "" 
!.! !l!!R'll: li!UK1 ,~:f fl}l;j"i;..t:f ,,,,7, Wlll'l•filtltli!i1111t~ '""' 17 



<~~2-8> STEP7 ~~7k-¥JllR (2) 

m7J<#t.i'i; 

C ¥-JllR) 
*9&1t-C, Gr3-1f:: 
.ti"i' L -C l. '7-> ti!! 
l'lJ<~~~lJ<o ti!! 
l' * 0) ll'i"i' (;j: 
Gr2tJ,~Gr1 A. 

i;IJ ~) ff~ 7-> 0 

Gr2 f;l:-ij-:,;:;f •J:,; 
~~~IJffiL, ~~ 
A,o 

Gr3-1~t~~7J< 

..,. ..,. ..... ..,. T 
-lj-~7"1J~?" 

Gr1-1 Gr1-2 Gr1-3 

••• I •• 1 *JTL,(ft'i'W 1 •• 1 fJf l.,(l'fW 1 •• 1 l~L,(Jl'i'i!l 

. . . . 

T 
Gr2-1 

ll'i!l~7 
~m 

Gr3-1 
~~71< 

- T 
Gr2-2 

ll'i!l~7 
~m 

Gr3-2 

T I -it~7° 1•r 
Gr2-3 

ll'i!l~7 
~m 

-it~7"'•r 

Gr3-3 

790 ma 1 •t I 

-- oo. ~\ p )!---------~ 
1\J1..::1, !'iCl§'mHX:l:tMlll6-1tL.. -C~ti 18 



<~~2-9> STEPS :3*1J~tiOOO)Gr1 -3~JllR111::J&7J<-~t111J-1&71<-C:ll:m 

ti7.l<#fJ'b 

(-¥)lift) 
Gr20) B ~~~71<~ 
~:n; 7~, ll'i'ilL, 
-c L '7a> :tt!r"F 7J< ~ ~~ 
7J<o 
:1:1!r"F * 0) l'i' m 1;1: 
Gr3fJ,i;Gr1"'-tl1 
LJff~.Qo 
Gr31;1:-!f~:;f1; ~ 

?"~~~l.,, ~~ 
"'-o 

Gr<1-,~~~>l< 

-lj-)7"1J(,?' 

Gr1-1 Gr1-2 Gr1-3 

I •4 I •41 *1T L <lt'i' L(lt'i' L(ll'i'ii' 

-lj-)7"1J(,?' 

Gr2-1 Gr2-2 Gr2-3 

.---------.-' B ~~*'T B ~~*'T B ~~*'T 
~7~~* ~7~~* ~Tm* 

-lj-)7°1)(,f 

Gr3-1 Gr3-2 Gr3-3 

160 ma 

* if<Ui:ilf: 160 m' 
---·o· ~,PF=========~-

1\J1..::::~"- W2"§'t•HX:l:t'Fiiim:61tl.. -C~2ti 19 



<~~3-1> -~Al'il1r/? (Gr1-1) 0)7J<Jt~~~*5~ <'*11Jlm~3iW) 

~ 
-~~S'ilili5'::J:? (Gr-A-15'::J:?) 

iii B H25.6.4 

I 1 I li!i :'iS J:Hff 111<;!$"> 121 <;!$"> 
7.1 <ff § il';J 121 i$*ffiBrff !13'= 'llll!!ii CJ; 0 !13= 'll!l!!il c J; 0 

i~g El «lili c: <1l n•~ im;;l'd!IT ;$llB'd!IT 

t':.1".Jb-134 ND 0.020 ND 0.011 l<0.131 l<0.161 

t':.1".Jb-137 ND 0.035 ND 0.028 l<0.15) l<0.191 

t- 1J7".Jb ------- 14 ~ 13 

iE: y) 1.,:7 :P -------- ND ~ ND 
I <2.81 1<41 

:'1':«-5' ND ND ND ND 
I< 171 I <5.31 1<201 1<71 

C\!O~) 

:Z I- D Y7"'.7 689 ND ------- ND --- l<0.0141 l<0.021 

:Z I- D Y7"'.7 690 ------ ND ------- 0.032 l<0.0141 

* ND I ;J: r ~ tll ~""Ii* ii;!i J ~ ;f-1., , () Pl 0) I& 'Ff ;J:~ tll l!i"" Ii\; ii!> 7-> o 

* i!F!'iil ~ *<; f ;J: , i>t*'f :lil: ~ ~ -\'>I., -C ii'.%~* 0) ~ tll l!i"" Ii~ J! I:: l" If 7-> ~ * ~ ~1Jf!i I., t~ o 

*.fi\!l;J:, l!!ttilllf~-T-;. 

c 1'1-?v i~l'J·:.i~i~ l 

<w~>llil7.l<J+ 
No.1~12 ;n~ii 
CH24.12~ 1:±. - ·Em m 

H25.4.16 
=7.f\IHli:~ 

H25.3) 

(2}<~~> 

!13'='1l!ll!llCJ; 0 i$*ffiBrff -
;;1111!1T 

0.011 ND~0.068 60 
l<0.00841 

0.023 
ND~0.14 90 
l<0.0161 

12 9~450 60,000 

ND ND -
1<1.81 1<1.0~<2.61 

ND ND -
I <3.91 1<2.7~<6.71 

ND ND 300 l<0.0351 (<00087~<0_236) 

0.021 ND 30 
(<0_010~<0_06s1 

tt lf(JR'll::IJ ------------------------------
20 



<~~3-2> -~Al'Wi'1Z/? (Gr2-1) 0)7J<Jtii~~*8~ <'*lhlm~3iW) 

~ 
-B'!f!'J'llll5'Y'.7 (Gr-B-15'Y'.7) 

B H25.6.26 

(1 limmJ:Hli 111 <l!l'll> 121 <l!l'll> 
Btff El ll';J (218$*mBtli 'll= "1111II1:: J:;;, ;o=.,111111CJ:;;, 

of§ El'«li1! cOJ ttlli i!iiilB!li '1'11Blli 

izy".JLl-134 ND ND ND 0.019 (<0.201 (<0.0121 (<0.181 

izy".JLl-137 ND 0.024 ND 0.040 (<0.251 (<0.18) 

1- 'J 7'".JLI ------ 342 ~ 360 

'.E:PJu7:P ---------- ND ~ ND 
1<2.91 1<1.51 

:3':«-5' ND ND ND ND 
I< 111 1<6.41 1<201 1<4.01 

(~~) 

;;<: l-D:Yef''.7b89* ------ ------ ---------
::U·D'.:17c'.Jb90 ~ 0.026 ------ 0.037 

* NDf;IJ~tfj llli~~*llliJ~;J<L, () ~ O)l!it'f'f;l:~tfj llli~~<:i'->7,io * ~l':lll:St*<:f;I:, ~*31 ;~~-\'>L 'Ci! :llt:$1*0)~tflllli~i~~ J!f ::l'lf 7,i:St*~!li:M!iLt=o * ;Jf-'f'f;I:, IJ'Jilt25~8J'l 29B1}~~fJ\>,O) J!~~~o ;Jf-t/,!f;I:, ;lltlJJlljjE-J'-?1 0 

( l(?L; )~/')·)!~ )~) 

< .. ~ > llil7J<J+ 
No.1~12 :li~lil! 
(H24.12~ tt:-'El;jjm' 

CJ iJ\imo: = 
H25.3) 

8$*mBtli -

ND~0.068 60 
l<0.00841 

ND~0.14 
90 

l<0.0161 

9~450 60,000 

ND -
(<1.0~<2.61 

ND -
(<2.7~<6.7l 

ND 300 
l<0.0087~<0.236) 

ND 30 
(<0_010~<0_06s1 

* Sr-890)-'l'JJ;lJtll i;l:f-.!50 B <:Sr-90 (f-.129~) f::Jt.-{-CiJe'IFif ::i;li: <. :i:'(O)jl1;7](J+l::?r~? (Gr-A-1) 0):$1**1i!l!fJ{ND<:if.,7,i::l::fJ''=>. ;:;ti 
~f O)JJllJ:;E<:i;I:, :l&Mtt.A.HJ~?'? .L.f::-:>~ ''Cf;l:Sr-90~ft~l::L 'C'E=-?r 1J ~~~tT?::l::l::L, JJllJ:;E 11'/iil!IT 7,io 

t t !I! JR 'II ;IJ 
21 



<~~3-3> -~Al'Wi'1Z/? (Gr3-1) 0)7J<Jtii~~*8~ <'*lhlm~3iW) 

~ 
-8'1!19Wl9 Y'J CGr-C-19 Y'J) 

B H25.7.3 

I 1 I JH!i'ii';5:HIT 111 <;!;;g> 121 <;;;g> 
5:HIT El illJ 121 ~$*615:HIT 'll= ... l~lllCJ:9 "ii= "'111111CJ:9 if@El'lilill::O)nfQ ~"mJJlff iUllZl!li 

t".V".JLl-134 ND 0.022 ND 0.023 l<0.641 l<0.231 

t".V".JLl-137 ND 0.040 ND 0.045 l<0.431 l<0.181 

1- 'J:F".JLI 99 ~ 100 

:3': T') [., 7 :P -------- ND ~ ND 
1<2.91 1<1.51 

3".«-9 ND ND ND ND 
I< 11 I 1<6.41 1<201 1<4.01 

C~"!l) 

:Zl-DY7"'.1b89* ------- ------- -----------
7. cD'.:!7".Jb90 ~ 0.019 ------- 0.025 

* NDf;IJ~tfj llli~~*llliJ~;J<L, () ~ O)l!it'f'f;l:~tfj llli~~<:i'->7,io * S$l':lll:$1*<: f;I:, ~*31 :;_ ~~ -\'>L -Ci! :11';:$1*0)~ t:ll llli~i~~ :!!!I:: l' If 7,i:St*~!li:M!iLt=o * ;Jf-'f'f;I:, IJ'Jilt25~8J'l 29B1}~~fJ\>,O) J!~~~o ;Jf-t/,!f;I:, ;lltlJJlljjE-J'-?1 0 

( l(?L; )~/')·)!~ )~) 

< .. '!§ > m7_/<:I+ 
No.1~12 ;n~~ 
CH24.12~ .1±_-'El;jjm' 

CJ i.J\imo: = 
H25.3) 

~ffiffi5:HIT -

ND~0.068 60 
l<0.00841 

ND~0.14 
90 

l<0.0161 

9~450 60,000 

ND -
(<1.0,-...,<2.6) 

ND -
(<2.7-<6.7) 

ND 300 l<0.0087~<0.2361 

ND 30 (<0_01cr-<0068J 

* Sr-890)-'l'JJ;lJtll i;l:f-JSO B <:Sr-90 (f-129~) f::Jt.-{-CiJe'IFif ::i;li: <. :i:-CO)!l1;7J<#l::?r~? (Gr-A-1) 0):$1**1i!l!fJ{ND<:if.,7,i::l::fJ''=>. ;:;ti, 
~f O)JJllJ)E<:f;I:, :l&MttA.f-IJ~?'? kl::-:>~ \"(f;l:Sr-90~ft~l::L -C'E=-?r 1J ~~~tT?::l::l::L, jJllj)E 11'/iil!IT Qo 

t t !I! JR 'II ;IJ 
22 
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Fukushima Daiichi D&D Engineering Company: JVlission and Profile 

';\Thy a new company? 

Company Structure 
• President/COO (Chief Decommissioning Officer): Naohiro Masuda, 

the former S_.pefr1tende~~ cf Fukvshi'Tia Daini nuclear power plart 
who played a :ecidmg role ,n :he sa'e shutdown 

•Vice Presidents (VPs): lnvitat,cn of the h:gh rank nudear executi1les 
from three man0facturers 

• Hitachi - Hiroshi Arima 
Tasked with all aspects of 111a'ntenance 
work in the Fukushima Da11ch1 nudear 
power plant. Sorn ;n F~kush1ma Prefectu~ 

• Toshiba - Takuji Takayama 
Over 25 years of experience in v;ork 

re:atirg to the Fukushi'T'a Daiichi 
n:)dear po;,ver plant 

• Mitsubishi Heavy Industries - Shigemitsu Suzuki 
Soecialist :n nuc:ear fuels and waste 

• Company Management Committee, :..ltir-:iate decision-making nody 
within the company, deter~ines the ;mplecrentat1or; plans and the 
resolvces TteeOed Oased on guide:i,.,es fro,-.-, the Government TEPCO 

provides the necessary s~pport 

Creating the New Entity 
• Form an z,ll-Japan expert tez,:i; with clear lines of authority and 

respons1bil1ty ard also utilize international knowledge a~c exper:ise. 
• With the highest ~rb~1ty en fulfil!ir.g responsib::1ty for t~e accident, 

delegate necessary c:>c.itho~ity and pro,1ide- s~pport to the 
Decom01iss1r_,n1n9 Com:Jany. 

•Revise ex1st1r19 rr:anage">er1t through ·ntroducior1 of project 
rT'anager1ent practices, d2rif1ca~·on ct the r:;:1:es of 

rr:ant_;facturers, arc use 0f specially negrn::at2d pro:::urernem 

Senior Management Chart 

'd• 
•~ ['<,-'.E~L "' '"' 

Company Management Committee 

"k<'l>""'M'"'d~ 
t7 TEFC,--, ,- H-.-,j '\,-;_"S,-,-,,:,O-.-cf'•gkC:fa:.-

ftlnl Suppo,, ' 
51,'l>.-m~''-' s'""k: 

J. 1,1 ,_.,:-,,,.; i cc"'''"''"''~ 

TEPCD 



To decontaminate and deco-mm1ss1on the Fukushima Da1tch1 NPS with the greatest degree of expertise, safety, Mi SS i 0 n state Ille n t and efficiency; with the greatest possible regard for the enVlronment and those who live m 1t 

To develop and preserve that expertise and make it available to others 1n Japan and around the world. 

Project Management Practices 
•Appointment o.;- pro~ect marugers (PMs}, 

gr2r:ed t'le author:ty to i·~ject r-:ecessar-y 
~esoucces, who man.:ge .tYOJ€Cts 2: 
every stage, fro:~ planning to 
irno:ementat10n 

• lntegrateC: rna11age·11ent of the p--.._19ress 
and relevance of e-3ch pro1ect to e.-;sl,re 
overall op:1;n1zatio:1. 

• lrn::,_-:ducno:-1 of a ~anager:ient syste:r w:th a matrix structure thar 

co:-rbv1es pro1ect-spec1f1c managemen: {"r>an-to-man defense") 
wi:h exisfr·-;g facility based managene:it ("zo"e Cefe~se") 

Partnership with Manufacturers 
Manufacturers will be represente-d in senior management. 
Their roles will be clarified and full accountability will 
remain with TEPCO. 

• ldent;~V responsibili:ies by each Unit, 1n:roductiar, of cofllpet1tive 
principles 2nd croTI-checking 

• ldent:fy resocnsibili-:-.ies with regard to cross-'3ectional chall10nges 
com:T'cn :o the ertire s!te. 

•Use specially negotiated procw·ement to strengthen 

manufacturer co~nmltme-nt. 

Project Management Practices 

Project-specific management 

m;;.;;1;,;1;1.11,,;g:; 
Frozen soil walls 

~ 
liMH!M 

Facility based management 

\Jf\J IT U'.\JIT :___' 

HITACHI TOSHIBA TOSHIBA 

• 
UhllT 4 

HITACHI 

• 
MITSUBISHI (Waste Mariagernerit, Etc) 



TEPCO Group Decommissioning 
and Decontamination Action Plan 

••• 
The Action Plan uses the focus and specialized capabilities of the new Fukushima D&D Engineering 
Company to shift efforts at Fukushima Daiichi from the emergency response phase, which oegan 
immediately after the acciden:, to a longer-term and sus:ainable approach suited to long-term 
decommissioning work. 

{} 
TEPCD 

The Action Plan has three main components: (1) Improving the management of water on the site, including 
reduction of the amount of water that beconces contaminated and reducing the risks associated with stored 
water; (2) safely achieving steady progress toward the achievement of middle- and long-term. goals, 
inc uding the safe removal of spent nuclear fuel and, ultimately, the safe removal of nuclear debris; and 
(3) establishment of an adm.nistration and ·nfrastructure sufficient to support and manage those acfvities. 

Fukushima Daiichi D & D Engineering Company 

I 
;0· 

~ 
1i 
§. 

[Previously] 

Corporation 

Nuclear Power & 
Plant Siting 

Division 

~ 
~· 

~ ,. 
A . 
~ 

I 
~ 
ii? 
~ 

[April 2014 onwards] 

Funding, staff 
technology 

*Decommission 
Units 5& 6: 
use for R&O 

National Government 
ln~r-Ministe'rial Council fo-r Contaminated 

Waler and Deeommissioning Issues 

Main guidelines 
Oe<;ommissioning support 

organizations 

D&D 
Company 

~rson with urt1male mspons1b1htyfor 
deconwmss1cmm9 and waler deconlammabon 

(COO. Company Prnsjd•ml) 
Vii;,. Prns;d,.nl 

Company Management 
Committee 

Enhanced project 
management 

til ff\ tf\ 
I: Ir; ) r i I .. I •. i ~ 
\~l\~,,~I 

. VdY 
- - - t='Ukushima DaiiCfll-

Improved on-site capability 

lnfl!.malional Research Institute 
for Nuclear Oe<:ommissioning 

Active use of :ntema: 
anc external 
personr:el wi:h 
specialist know:edge 

Building an international 
promotional structure 

as a Japanese nationwide system 

International platform for decommissioning 
and nuclear power safety 



Three Key Action Areas 

0 Countermeasures for conta1ninated \<Yater 
• P'eventing the :eak of contaminated wa:e'" ,nto the sea 

- lnstal:in~J stcc: pipe piles en the ocean sick: tc· cs:-.::ib ,sf-, <Jn 1rn~c ,-cncob:c \va:I (FY2C14} 

• E;isuring the r;anagement of retained cont2011na-::ed water 

- lnstal:i~•g i<1r92 welded t..:in<s to repif1,t" ~lii1":1" t.-n1k~ for """'-1,-,1; ,,,l,i1":::1 tl1e lo1al 1onk capo'lci1y of 2r:;pr-ox 
800,C>DG tor~s {f-Y2014) 

• Red.._icing risks concer:--ing contaminated water reta1;ied in tanks 

the c2pacity :-.-:ictor ol n'uit.-11t' I ,it'- 1.-0:1'c)\,"Cll ~rl( 1 i1irc', (ALPS) .-1n'l 111stalli119 2dcJitio11al Al_PS iac ;ities to 

ccnta1nlra:ed v-.ialer (co11c2:'t:?iecJ R() (~;;nel ;n \,)(1Vs by 1h":'- "::'.nd ,-~{ 21_;14 

• IP1p:en-1enting '!'easures to preven: the inflow of groundwa:er 

- lnstaJ:ing dfl 1:r:p:::rrncablc <·.:111 'I. :l:c' ht.Y"(_·t' s.._LI' cthcd \c.:<riy r··(/(J15j 

Replacing flange tanks with welded tanks 
e c: 

Promoting countermeasures for contaminated water 
t! 2 t_a;-_,cc1t/ i.'Jf:~Uf Gt riH it1-; •J_ •Gf:: ce~-ovo -'-::;.c >t 25 ',A;_p_s;, 

r:r~10-rn-1221b e :1rill:, or t!--:'0- oc'O-cr. -'11--c la.oc~ s des 

Flange ".:ank VVelded tac~ lrn;:ienneable \valls on the 
land and c:<::ean sides 

Multi-r.uc:ide removal ;ac lity (ALPS} 

e Ensuring steady progress in the mid- and long-term roadmap 
• Fuel ren1oval frorn spent fuel pools 

- f-1 1epD11n,~1-:. sa-:--e ~ind 2ti1cit":t v,•c_•rk pla1~ b:ised on re·Jie"vs ~y ciorr1es1-c :ind •r,:s-n';.t1cnul 2.Y.ps-rts tci ~r:';ur2 ';1>::e ;U/ 

r..:.':11u1,-·~1I uf fu(~: ;run: spc1t fl,c: f-)Uo:s 

- .41rrwv::i :o •: rJl'rp Pte f11p: re:rO'Jd: .;-;t Ur·it 4- by ti1e end: ,j 2014 cJ:i:J -:.on11n2•1;·p :1 a! L.;1111 ~Pl FY201 5 

• Fuel debris reG1oval 

a full-':.c.::i:e: mvcst1q0t1,y1 :;-is1dc PC\! (FY::?i..'1---1-~. :1:1d ~fr3,-,.-1r1;1 ~;:._'- ~1 flc'\•L,:c ~1nd spc;1fic 
rcrr·{_,-,nri•;_J ckbr1'S fur;I (;--'(/C.1~6i 

- E~_.t,;:Jbl1sh1nc1 ar nten:al1cndl p:a1.1c_,n;1 k;;- "O/.pk1nn9 scen2r1os ,-111d f.°",-t~n•t"'l:n~i th2 l0u:1.:_L1110.1 o'. ,'> pr.ic:icai re:=:t=>a,ch 
st·• ·ct1_irc::e for cJr=;r_,l1c::it1c:n to ,-1ct'.J~:I ~·-iu1prn'='nt 

Unit 3 Unit 4 

~~J .... am 
--/ Currently 1molementmg 

radiation reduction 
measures I" orep<iration 
for the mstallat1on of fuel 
TefT10Val cover, fuel 
handling machine etc 

- -·• .... .JI" f • -..-. "' "' .,,.~ ~ 

' 

. 
\'.:.." . ~
' 

r~ -
Before the rer1ova 

of :acge debris 
After the re:-'lova 

of :a:-ge cieb:is 
OverheCld uane ! Re'l10v31 of on-site 

fuel 1-,..,ndling ,11ac:1ine tr,J"'SOOrtCltio.-, containers 
Exte',or (fuel 

re'11oval coverj 

Improving reliability through the introduction and 
administration of more permanent facilities 
• ln-croducing more permanent facilit;es to boost reLab1lity 

- Ma1G r:-'cas:.__ircs 1riciudc l1~sta:ling ,~; n;,.;1 Ccntr,;I f-,1::.nitot 1n9 RJ2n1 Fl FY2016 20G cornmcncinq the construct;cn 
ol a power 5l,pply b2se or; the Units 5 / 6 ,,;dE in FY20~ (-, 

• IMprovlng the vvorking environment in view of the feedbac.k of on-site \/\,'o:<ers 

- Setting up ii l2r9e restir:g rcon~ cind c2rtes-n in i---Y2G14,1s1.·:e:l ,1s budding 2 nev; EK:'.n~1111str2tion building 'n f-~'2)1'.J 

- C<::'r.-y1n9 out dccon:arninat10'-. :o reduce; qr·, ~"t''-' r~-HJ1.oit1u11 L.''-·c::-; 

• Reinforcing the organiza:ionai adcninistration structure 

--;zmdiin~; of t;:;sk-speciflc !'1 :/d~r t<J rescive ,1 d:ve1se runqe of n1isce: aneous c.eco1nm1ss1on•nc 

as ::::cy arise; cn~u11nq that aci:r;nistr::it_,on ..-_;f the ;-1C\'V projcc: 1n2nagcrrcc:t str-·_;cturc is cstabi1sf-:cci in one 

year, th~~t :csourcc_;;; ~0 :c" appropriah:ly d;stnbutr;d ~~1n,.):1:__; \.'anous un-s:tc L sks \r1,fr11n 3 years to cch1cvc flcx.blc 

anrl swi'.t projec\ n1a"F1s;ernent 

•Reinforcing ard securing on-site huma'l resources for decom:i~1ss1on:ng 

- Drav·:ino;J up a prcqraP1 for fostcrinq anC rcvarno•n;.-:-; en-site C'lg:riccrmq capac ty (FY20'14) and syst:c~at1cal:y 
securing •'t1n1nn res{ :.;rcPS in order tc rei«fc)~re HR d~vPl()pn1ent !or lnng-1.enr decor~11rissioning work 

- \l'v'orking in p::-1rtne:shlp with ge:1eral contractors and olhe; co1~1ractors ~o explore anrl ;1'1~Yerrent n1easures 

for se'.::un11; \-Vorkforce 


