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( *11z : Bq/L) 

3 s-mrF51itfR~iltfi:5TiEA7J< 
( 4~T/B~~~ill~7.I<) 
~~mB : 6/12 8/26 
Cs 134 : 1,000 
Cs 137 : 2,800 
~~ 3,900 
H3 13 

0.P. +4.40m 

( *11z : Bq/L) 

4 st!J~-J~· ~:n..t< 
~~iliB : 6/12 

~~t1!f"f7.l<f!l(N o.3) : 

--~--~~~~+_3~~~-------------------------------
Csl 34 : 570 
Csl 37 : 1,600 
~~ : 2,500 

~t 
_c~m1~m ... 
•~ •••n ._.n 

.lli1L7J< 1!l( 1 0 I 2 3 ) 
O.P. +2 .59 m 

____ /;---~ O.P. -0 .5 0 m 
H3 : ND(9.4) 

( ii!fil : Bq/L) 
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1 L;·t~1J'x/J(~1} 
_t~frt{QIJJ1.:l;j[ 

1 ryfJ~J)jj}(~~ 
l';Jitt1J:tr.±/i: 

2 ~-r~ftUKff:t 
_t ;J.t {~IJ TI :l;j[ 

3 .ryt;.~~ 1J(w.g 
..t. ;]it f~IJ 1 'J: J;_il 

f*lfJl B 
~*f!Jl(oom) 
Cs-134(8Q/L) 
Cs-137 (Ba/L) 
~ /3 (Bq/L) 
H-3(Ba/L) 
Sr-90 ( Ba/L) 

f*lf3l B 
ii*;!Ji(oom) 
Cs-134(Ba/U 
Cs-137 (Ba/L) 
~ B (Ba/L) 
H-3(Ba/L) 
Sr-90(Ba/L) 

f*lfJl B 
i~ * f!Ji(oom) 
Cs-134(Ba/L) 
Cs-137 (BQ/L) 
~ B (Ba/U 
H-3(Ba/L) 
Sr-90(Ba/L) 

f*lfJi B 
i~*flJi(oom) 
Cs-134(Ba/L) 
Cs-137 (Bq/L) 
~ B (Ba/L) 
H-3(Ba/L) 
Sr-90 ( Ba/L) 

4/23 
200 

2,200 
5,700 

11,000 
340 
280 

---------------------------------------------
4/23 

42 
120 
340 
810 
160 
150 

4/23 
220 
210 
570 

1, 100 
2,000 

100 

6/3 7/25 
60 70 

1,100 640 
3.100 1,900 
4,900 3,000 

97 100 

----- -----
6/3 7/25 

1.000 600 
340 300 
960 890 

2,500 2,000 
2,100 1,300 

------- -------
613 7/25 

11 60 
71 61 

190 180 
780 440 
100 190 

----- -----
6/3 7/25 

180 80 
270 310 
790 900 

1,400 1,500 
1.000 590 

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

8/27 9/26 10/15 10/22 
85 46 102 100 

600 320 20,000 41,000 
1,800 950 61,000 120.000 
2,400 2, 100 74,000 150,000 

190 120 270 ~Nficp 

----- ----- ----- -----
8/27 9/26 10/15 10/22 

280 430 260 320 
250 190 450 1,300 
760 580 1,300 4,100 

1,000 1,800 2,200 5,400 
720 940 590 5J'*cp 

------- ------- ------- -------
8/27 9/26 10/15 -------40 110 31 -----430 54 610 -------1,300 170 1,800 -------1,700 470 1,300 -------76 260 47 ------------ ----- ----- -----
8/27 9/26 10/15 -------80 210 69 -------510 180 370 -------1,600 570 1,100 -------2,100 1,300 2,300 -----530 1.900 280 ------------ ------- ------- -------
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n~71< o Id:, ±t,; u tc::±i1> 1c:: ct 'JM~ u -c dS 'J, ~ s rc::n~7J< o tlj o 
ld:5~1RUJl7J<~O)~fRU~ ® IJ ±l.ll=5~~ 7 G TL\ Q ~ C-/J' s' 5ia:: IJ 
7J<-JJ~'][fl9~ 5¥ IC::)Jittlj 9 Q ~ C ld:mtL lo 

a:: tc::, n~71< D ~ M ~ GT L \ Q ± i1> ~ im lJ T 5i a:: I J 71<-/J~b 9-/J' 9-:> 
5JittLtlj Q ~ C =5~X S tLQ-/J~', ±i1>~©rs~~im~9 Q~~rc::-tz~? 
.U 0)-gB ld:P,& ti~ tL Q =5 0) C ~ X S tL Q o 

~ S le::, )~)~~9~©1!~? .U51Mlc:: Id:, g m~~=5~~1c::i~Wld:J! S 
tL TL \~L lo ( P .1 4 -1 6 ~~l~) 
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n5i1J<Ng1c:: 'S7- 1::-::;1nUtJ'; m~~9 Qn5i1J<iild:, ~ist# ~ ,_, t--f1iff-c: 'S7- t:'::;)*~1J<t->~m©±t!ff1J<1J< 
11LJ: IJ ~ L \ 0 .P .~{]6 m ~ ~ IC::il ti _t f.J'\'? -C d3 1 J, ~71< H pq (]) 11< 11l =c 1ft L \ C C.1J' b, $7 - I::'/ 1ftU 1J' b 
©5JitAld:1mL \:C© c:?Sx f:> tLQo 
*.tc..., _t~~~©)'ii*. •J 1J<©~~-'S7n5i~t~grd:, -tz$1., b.©n5i~t~g;11mc:~t>; 9\ 1~ c: /v c1J"'1z$1 
., b. IC: J: Q =50) C: ~ 7l b tL Qo r IJ T., b. O)j,lm_t¥f =c 1z $1., b., ~~ - $7 0) _t~ IC: tt~tLl~t>9 
1J' 1: ® IJ' $7- I::'/ 1b)tij1J<E§ r v::; 7-©;§~7j<1J'\'j]ft)\ G-C L \ Q cc. ld:1mL \ =c (]) c. :15 7l b tL Qo 
j~1ftU4 m§ld: 7 I-$/::; ':/1J"'Jifu -Z:d:> IJ' ~ Jll 1 8 -5im~B~(])1 0 / 6 (])~~me~rc::, ilifi:~O)jJitA1J"'I~ 
C: Iv c1mL \ ~ C: ~ § t~ l:~~o 

-]J, 1 -5 $7 - I::'/~ ill 1J' b ra*'~9Qt~~1.t<N§ 1J' b Id: 1 0 I 6 (]) ~~ m B~ IC: 5JitA ~ ~~~o 
1 -5n5i1J<Ng _t;m1nun±n: 1c:: Id:, il±n©9~©n~1J<ii~ 1c::±t!fOO 1J"'~la;§! G tcri:<H-t.J"'® •J, ri<H-""f g~ 1c::~~--~ 
ntc1J<t.&~~1J' f:> =cm1J<1J"'5JitA G-CL \ Qo (IX~~~-~) 

tctc G, 1o16 rc::t*~ Gtct~~7J<~]}.<J7J<t&~~O)jJitA7J<O)j,lmfd:, c s-137 511m1J"':tn-tn~{] 
4 0 0 B q/ L' 1,50 0 Bq/ L C:~rn:Jt~tlj ~tLtc)'iJ*. IJ 7J<jJ1m1c::tt~ -C1ftL \jJlm-c:®? tco 
*. tc..., 1 o / 1 s, 2 2 IC::f*11< G tc..._t5Jit1RUilifi:0)1J<~ ~~ G-C~~UJ:E G tc...1J\ 1z$1., b.51IM, ~~ illm 
(])~1tld:l;;f c: Iv c1m1J'? tco 
J~B~ '~ 1: ~ 1*a{] ~5JitA~Ng Id:~ BF.11: ® Q f.J'\', 7 ~ - J v 7., r IC: J: Q 5s~±ti~ t.J\ ~ Jll 1 8 -5' 1 9 
-5©-m 1c:: ct 1 J , t~~1J< ~ )( rd:n~ 11< ~ n~ (]) 11< t& ~ ~ 1J'; imA G tc... iiJ ~g'ti t.J"'*5 x ; n Q 0 
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1 . =c=-9 u ::;?''O)~~~c~~ft 
n~7J<ig<7)~'ij * IJ 7J< IC:::> L \""(Id:, 1 @] I F.J 0) t = $11) / .,~~~~~~9 Q f.J'\', 1 -5n~7J<B§©~'ii * IJ 7J< re:::> 
L \-Cld:3iiii 2 @l I ~IC::~~m~±lib G T~1Jl~~i1t9 Qo 

2 . ~M~ IJ 7J<O)j~ft 
t J \ 'f J ~~JI~~ IC: J: Q 5*1t IC:::> L \-C, :±I* Q tC:. It .§f. < lm~~r~=E Q J: 3, ~1i~li69 Qo 
tJ \ '( J~~Jl~~f.J'\'f~f!Il9Q*1:©Fa~, 1z ~ "bD.&-~.1©t~A1J: c, ~Hlfij 1c::rm~~1:=E" QX'J~~t~~\f, 
~81fi9 Qo 

3 . $'- ~'::;~~~ill©~J!Jm, ~~~~l~-:JL \-C 

$7-~/~~~ill©tiv~m~~12F.J*1:©~~1:~~c:po 

;:s~;~1~~©tt...61J, 1 1 F.J J: •J $1- t:'/~~~t~oo, 1 - 4 -5¥,l~illt) J: v~~fRU©~Jlm.~~m~rm~~ 
gQO [~~1, 2~~'~] 

1~~~tLt~;5~;~©~~~~~ccfJ~lfijif~~n_~ G, .§f.lfij 1c::•=F9 Qo 
;:s~;~1~~©t~61J©~~1!i1c::J: •J, ;s~©ielmib~~~e~ s t.J'lc:: Gt~~~, ~7J<©5s~1ft~~©t~69x'1m 
O)~~~~Ji6#J Qo 
$1- t:'/~~~fRUI 1) 7©t~~7J<~1ild:~~©ii~lc::1=FL \itmru~~o 
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[ *:15 1 l ±&.tiii C 4 mll · 1 o mll) -C:©aiAIU~ 

±it! ...too© ~v~m)~ ©;JIU AE:iff Im, )RU AE: ~ ni fii PJT 

• 1 Om~'~~ ~rs~~iiil~-Ci~i!i~tJ~')RUAE: 

·*~~~~~~~~~~,~~~~MAE: 

* ~ - ~::;~tmood:>J::V5~fR~I u YI~~ Jv7:::J ~ ~-~;~m 
L, 1.J1ll;;f < 1fi~Ji!~ 1~1.J'Qo 

No. IY~II~ IY~-~ 

1 B~ :n:;~'lm $ ±~~001.J' ~ 1 m 

2 .fE.:n:;~lm. * ±~~001J'~ 1 cm 

IY~Pa, Mi 

1 0 mrs~~w.i 

1 0 m rs~~" 

.,,· 

* ) ifm~~:iEH 
~-i~i\-tf-~1 j..-~-
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~ 0.001 
mil 0.0001 
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o :$:n5U:l:Hi:J: Qltt±iB±lW(])~~c:pO);l~f;;t C5-134 &?J. Cc;-137 c'f.li: 1. 3x 10'9( Bq.I cn1 )c~fillio 
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* ~i7J~1Ji!Ri9X9~0)~~cti(])i@/i~~/i : Cc;-134 ... 2x 10' 5

, Cc;-137· •• 3x 10' 5 
( Bq.I cn1) ] 

* 1 F itt±l!!tlW~ill0)$'A. t--iB/i r ~~~fii J : 
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1i~l±l~tLQti:t7<"~~AAI-*J!t=¥'-tii!Y 1:~7l . .\ICtt-"'"'C 1j\~ <, ~Id:< ~li~=t.~~~·~i~(})jj 
~l;:ct Q~H~!»~li < ©#Cti.Qtc~, C:tLICct Q~ld: < ~ttl;t. izy~ .l.\ICct Q~;rctt"'\ 
"'Cfj~"'(1J,~L lc~filfil.J"'CL lgo 

• 1~~(})fj~l:fj;©tl1JD IC :>L l "'Cl~ .~-T'.J:.P:i:.t6131CSlt Q?f A Him© J ( 5:>~1Cct Q~\11.J~ 
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1 ~4~Mffl\ Ttfill~tJ,bO) 
il1Ja~~tti•lfiilli~~ IJIRJG2s~10~ iil!iilli~ 

<i¥1BT-~) 

0 JIJR•:tJ 
TEFICC 



mi -T ~ ~ ~ ..t. !B 
PCVfl .A cg If sys ~~.:P~ii 

mi-T~ll..t.$ I W~1\·;1-T$ 

1~~ 0.0034 9. 7E-7 ~ "'F ( ;ffl-jj' .A0.21 ) 0.004 

2~~ 0.00018~1' 8.3 E-7 j;.J. "'F ( :fffjj .A 10 ~ l') 0.0002 

3~~ 0.000013~ "'F I 0.000051 j;.J. "'F 1.3E-6 ~ "'F ( ;ffl-jj' .A 12) 0.00007 

4~11 0.00086~ "'F - 0.0009 

A.-=+ c i"i tf-]0.1 ~ "f (0.006) 

1& lfj _;_ iif!iliiii ( 9 J9 ff ii~) 

mi -T ~ ~ ~ ..t. !B 
PCV7J'.A cg!fsys ~~7~ii 

mi-T~ll..t.$ I W~1\·;1-T$ 

1~~ 0.0020 9.9E-7~ "'F (;ffl-fi.A0.18) 0.002 

2~~ 0.00025~1' 8.0E-7 j;.J. "'F ( :fffjj .A 12~ l') 0.0003 

3~~ 0.00013 I 0.000045 9.1 E-7 ~ "'F ( ;ffl-jj' .A 12~ "'F) 0.0002 

4~11 0.00085~ "'F - 0.0009 

A.-=+ Ci"i tf-]0.1 ~ "'F (0.004) 
1 



1.~A.t--~llJ~~­
CD~m:t.11\-pg C!iiiliBq/cm3) 

f*1f3l 
*~lt 

~t* ~t~ 

B J-t- J-t-
Cs-134 4.7E-6 5.BE-6 

M@l 
Cs-137 1.7E-5 1.8E-5 

Cs-134 7.2E-6 7.6E-6 
10/2 

Cs-137 2.5E-5 2.BE-5 

tllf~ B *~ft 
PCV1f .A ~I!sys 

1±1 [J (Bq/ cm3) 

M@l 
Cs-134 ND(1.8E-6) 

Cs-137 ND(2.9E-6) 

Cs-134 ND(1.7E-6) 
10/2 

Cs-137 ND(2.9E-6) 

2.J1~:h1 \-i11~$Nii6 
8, 773m3 /h (9/9-10/2) 

3.Mr tfj :l:a.il 
~m:t.11 ,_t.i,t;o:>1&1±1.;. 
PCVi.fA:±I CJ(Cs) 
PCVi.fA:±I CJ(Kr) 
PCVi.fA:±I CJ(Kr*!li(f.Jl_;_) 

*~ *m tiff ~ t iQIJ ..t. ft~ 
J-t- ..t. ft~ /\'')f ..t. 71J~1f-}...[J 

2.3E-6 ND(6.3E-6) 4.7E-6 ND(8.9E-7) 
c1)~~n1\-11'J 

8.8E-6 ND(9.9E-6) 1.8E-5 ND(1.3E-6) 

6.SE-6 9.2E-6 6.SE-6 ND(8.2E-7) 

2.4E-5 3.0E-5 2.5E-5 ND(1.3E-6) 

;fit_;. 
(m3/h) 

fiJfXB *~ll 
PCVf.1°.A tg!.lsys mt_;_ 
1±1 CJ (Bq/ cm3) (m3/h) 

M@l Kr-85 8.7E-1 21 
21 

10/2 Kr-85 9.SE-1 21 

21 
~ * o:> ~iii~ 1i~ 1±1; i¥1illi I:: ii m 

_, .................................................... . 
I 
I 

~----

' I r----
' I 
~-· 
I 

7·(}~~­

~PcvJJ·A 'ifJ.lsys 

(~~o:>;ltiE'.~~fJ\~7a>i1%1~, Csl 34+Cs137€i°it1iit.J'-1i~l 'fiiPJT~tiJf.I) 

= (9.2E-6+3.0E-5) x 8773 x 1 E6 x 1 E-8 
= (1.7E-6+2.9E-6) x 21 E6 x 1 E-8 
= (9.8E-1) x 21 E6 x 1 E-8 
= 2.1E+7 x 24 x 365 x 2.5E-19 x 0.0022 /0.5 x 1E3 

= 3.4E-31! Bq/~ 
=9.7E-71!Bq/~~ l' 
=2.1 E-1 i!Bq/~ 
=2.0E-7mSv/~ 

2 



1.~A.t--~;11JjE*1f:I: 
CI>t~~~U~flllsys:±I CJ 'J..A. 1--rn1JJ:E~~ 

tilfJi B *~" (Bq/cm3) ;M.m.m3/h) 

Cs-134 ND(3.7E-7) 
flj@l 10,000 

Cs-137 ND(5.7E-7) 

Cs-134 ND(2.1E-7) 
10/20 10,000 

Cs-137 ND(3.3E-7) 

tllfJi B *l~I (8q/cm3) tllfJi B *~fl 

Cs-134 2.5E-7 Cs-134 
flj@l 10/20 

Cs-137 8.2E-7 Cs-137 

R/B 1 FL~ CJ!~ ;,m J!i~ ~fllli (m3 /h) 

-, .................................................... . 
I 
I 

~---- -------
' 
I 
I 
1- - • 
I 

(Bq/cm3
) 

3.4E-7 

9.5E-7 

tilfJi B 

flj@l 

10/7 

®7.IJ-Y"J ~/\
0

*Jl.o 
(J) IJ,1ji:rai @PCV1.J ·A ~!!sys 

*~'1 (Bq/cm3) ;)1f_;_(m3/h) 

Cs-134 ND(1.5E-6) 
20 

Cs-137 2.5E-6 

Cs-134 ND(1.8E-6) 
18 

Cs-137 ND(2.8E-6) 
;l1JJ:E B ©;M.A;(m3/h) <t~~~~~Hl©5M; 1 o.ooom3/h) 

i*JfX B *.&fl (Bq/cm3) ;m;(m3/h) 
flj@l 

10/20 

3.:Mttftl:iiliiii 
t~~ ~J~ irm :±1 a 
BOPlt4irai~ 

23.829 

19,273 

PCV'flA.:±1 CJ(Cs) 
PCV'flA.:±1 [J(Kr) 
PCV'flA.:±1 [J(Krt~ra=<t.,~_;_) 

13.829 
flj@l 

9,273 
10/7 

=(2.1E-7+3.3E-7) x 10,000 x 1 E6 x 1 E-8 
=(3.4E-7+9.5E-7) x 9,273 x 1 E6 x 1 E-8 
=(1.8E-6+2.8E-6) x 18E6 x 1 E-8 
=5.8E1 x 18E6 x 1 E-8 
= 1.0E9 x 24 x 365 x 2.4E-19 x 0.0022 /0.5 x 1 E3 

Kr-85 

Kr-85 

ND(5.8E1) 20 

ND(5.8E1) 18 

= 5.4E-51!Bq/iey);J l' 
= 1.2E-4f~Bq/iey 
= 8.3E-7f~Bq/iey);J l' 
= 1.0E+ lf~Bq/iey J;l l' 
= 9.3E-6mSv/~J;l l' 
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UUfllB t~fl 
ml 7-~I§:..t. $ 

Jj~Q) Ji~® 

jjij@l 
Cs-134 ND(2.3E-6) 8.4E-6 

Cs-137 ND(3.6E-6) 2.9E-5 

Cs-134 ND(1.2E-6) ND(1.2E-6) 
10/1 

Cs-137 ND(l.BE-6) 2.5E-6 

~ * (1) ~1~ ~ 1& :t _;, t~iiffi I:: ilm 

-, ............................................. . 
I 
I 

~---- -------
' 
I 
I ,_ __ 
I 

ttl!S/\1f 

...t.!B ~m.;.(m/s) 

1.6E-6 
0.01 

2.4E-6 

ND(1.2E-6) 
0.01 

3.3E-6 

Cti~(l)rn11J:E~~iJ'~{>±fi€i Ii~ Cs134+Cs 137€iU1~iJ'-•~{, \fEjijf~f*m) 

~PCVfiA. ~l:lsys 

®PCV:tJA. lf I!sys 

filfllB *~" 
PCVt.i'.A l!~sys:±I Cl mt_;_ 

(Ba/cm3) (m3/h 

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

19 
Cs-137 ND(2.9E-6) 

Cs-134 ND(1.8E-6) 
10/15 18 

Cs-137 5.5E-6 

Jllfll B t~fl 
PCVjf .A ~~sys:±I Cl mi; 

(Ba/cm3) (m3/h 

flj@l Kr-85 ND(6.2E1) 19 

10/15 Kr-85 6.6E1 18 

2.~ tltl: i5¥fili 
*ml T-~~...t. ft~fJ,i'.:i1&1±1;1it_;_1i, H26.10.1 IJltE 

(!)~~~~_;_ (m3/s) ~lmm 

:i&W.;. <ml T-~~...t. !~) 
:f&tlj_;. <~Si \•:J7-) 
PCV:ffA.tlj Cl(Cs) 
PCV:ffA.tlj Cl(Kr) 
PCV:ffA.tlj Cl(Kr1&'.l'l<*m.;.) 

=(1.2E-6+2.5E-6) x 0.10 * x 1E6 x 3600 x 1E-8 
=(1.2E-6+3.3E-6) x (0.01 x 5.6 x 5.6)E6 x 3600 x 1 E-8 
=(1.8E-6+5.5E-6) x 18E6 x 1 E-8 
=(6.6E1) x 18E6 x 1E-8 
= 1.2E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x 1 E3 

= 1.3E-51! Bq/~ ~ l' 
= 5.1 E-51! Bq/~ ~ l' 
= 1.3E-61! Bq/~ ~ l' 
= 121!Bq/~ 
= 1.4E-5mSv/~ 

4 



1.~A.t--•11J~M!l 
CD~*4KJutLm:t.J, \-iAJ 

/ 
- -r ... - ........ ................ ........ ........ ........ ...... . 

I 
I 

~----· --------
7{}!-~- 7{11-?-
A D te D ' I 

t----- · 
I 
I 
I r --

-------- .__ ............. CJL 

<~*4~/t Lm:t.J1 \-m~~iiltA CJ ) (!Ji{li.Bq/cm3) 

~JfJl B *i<~I SFPil!f~ 

Cs-134 
ftlJ§] 

ND(5.9E-7) 

Cs-137 ND(9.5E-7) 

Cs- 134 ND(5.9E-7) 
10/ 8 

Cs-137 ND(9.6E-7) 

2Jl~:t.JJ ~-i1~$~flllj 
4,584m3 / h (9/2-10/8) 

3.t&W•Nfllli 
~*flf~tfj Lffl:tJJ \-f.l,t;(l);JiU~~ 

~*~lf~tfj Lffl:t.J1 \-f~~~~~il 

fI'.J'/'.11/ :t.J/\·- _t g~ 
7°v1Ai1!~ 

~*4lfll tfj Lm:t.11,·-
t~Bfll B *i<~i ti~~Ml:fllitfj D (Bq/cm3) 

N0(5.8E-7) ND(5.9E-7) Cs-134 ND(6.0E-7) 
fij@] 

ND(8.9E-7) ND(8.9E-7) Cs-137 ND(9.5E-7) 

ND(6.0E- 7) ND(5.9E- 7) Cs-134 ND(6.1E-7) 
10/ 8 

ND(9.1 E-7) ND(8.9E-7) Cs-137 ND(9.5E-7) 

~::f: (]) ~ i~~ ~ tfj .;_~!J!iiffi I:: it Jfl 
(fl~(]) Jftll jE *~ ~ f.J~~ .Q:l:l-.g-l;t, Cs 134+Cs 137 '8-~ti~ f.l~ -jt;ijL '~ pJT~~ Jfl) 

= (5.9E-7+9.6E- 7) x 4584 x 1 E6 x 1 E-8 

= (6.1E-7+9.5E-7) x 50000 x 1 E6 x 1 E-8 

= 7.1 E-5i!Bq/~ };Jr 
=7.8E-4i!Bq/~.l;l r 

'* "'" iJl~I 

(m3/h) 

50.000 

50,000 
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~~iil6 "jj ;! 
~~U.iJ!k;1~ri-!BJ!lil, }!~11'Jri-J±~, P~rn~iiiillto:ci.J'i;itff~*~{)o 

~+•1~J 
10 J9 2 8 ~t~t E§' 1.0m/ s 

¢=J~t 
P4 

V5(P5=0) 
V4 

!S5 
V4 

l S3 l S4 I Jc=~m) 
V1~ r- 1 ~V2 

Sl S2 

Pl p 
P2 

Df.. -1-~~m 

?! 
S7 

(ij~~~ji) l (~F~ffl~) 
VO V3 

P3 

VO: ~} ~Jll.:il ( m/ s) 
Vl: 1.11 \-If.HiLAJilil (mis) 
V2: 1.11 \-51.ttl::l J\Jil:il (m/s) 
V3: 1.11 \-;J.ttl::l J\Jll.:il (m/s) 
V4: 1.11 \-5J.ttfj J\Jll.:il (mis) 
V5: 1.11 \-51.ttl::l )\Jiljl (m/s) 
V6: HFji,Jil:il (mis) 
Pl: .. b!itiftlJJ±:h C~tJ!I.) (Pa) 
P2: ""fl!ififtlJJ±:h C~tJ!I.) (Pa) 
P3: ..t.;mfR1JJ±:h ([§Jil) CPa) 
P4: l';!itillJJ±:h ([§Jil) (Pa) 
P5: R/Bl1'.IJ±:h (OPa) 
P: 1.11 \-pqJ±jJ (Pa) 

s1 :1.J1\-P1tlraioollCm2
) 

s2: 1.11 \-IJJ!tra,ooli (m2
) 

S3: 1.11 \-IL'ltraiooli (m
2

) 

S4: 1.11 \-IL~raioom Cm2
) 

S5: R/B.=~mlm i:I oof; (m
2

) 

S6: R/B:;k~~}\i:I mJi:I oo'i (m2
) 

S7: R/B~~~ fflmmJ i:I oofl (m2
) 

SS: t~Fji,'9''?H!&J6oofl(m2) 
P: ~ji,WJi (kg/m3

) 

c 1 : Jill± i1f. ~ ( ~t Jil..t. illJ) 
c 2 : Jill± i1f. ~ ( ~t Jil. 1' iftlj) 
c 3 : Jill± f~ ~ ([§ Jil...t. iftlj) 
C4 : Jill± i1f. ~('[§Ji\. l' ill]) 
( : *~~~t~fj[Yf.~ 

6 



Jilil~Vc!::9.Qc!::, _t)f.tf~.IJ, r51.tf~IJ(])J±7.Jl;J:~a:>c!::~~Jc!::fJ.Q 0 
_t;f.tiJllJ( ~tJil) : Pl =C, x p x vo·21(2g) • • • < 1 ) 
rili'EiQIH~tJil): P2=c2 x p x vo·2;(2g) • • • (2) 
_t;1,'Et.QIJ<l§'Jil): P3=C3 x p x vo·21(2g) • • • (3) 
r;JittQ1J(l§'Jil): P4=C4 x p x vo·21(2g) • • • (4) 

11'.li± ~P, n.!lrn;ii.g~O">tlttn~~~' c9 ~t 
P1-P=( x p xv1·2;(2g) 
P-P2= ( x p x V2.2/(2g) 
P3-P= ( x p x V3.2/(2g) 
P-P4= ( x p x V4.2/(2g) 
P5-P= ( x p x V5.2/(2g) 

~~;Jitl:l:l A.~a:>x A.1 \7:.,, .Ai\: l;J: 

••• (5) 
••• (6) 
... (7) 
••• (8) 
••• (9) 

(Vl x S 1 +V3 x (S6+S7)+V5 x SS) x 3600=(V2 x S2+V4 x (S3+S4)+V6 x S8) x 3600 

1-Lilltti'ill©~~rv Jc9 .Qt 
Y=(Vl x S1+V3 x (S6+S7)+V5 x S5) x 3600-(V2 x S2+V4 x (S3+S4)+V6 x SB) x 3600 

V1' V2. V3. V4. V51;l:(5). (6). (7), (8). (9)itl.::~~J. PO')flll~fJ(])"'0, rvJfJ~1:fCl.::fJ~~?l.::Pc1)fi~~~9~ 

VO Cl 
(m/s) 

0.95 0.80 
Sl S2 

{m?) (m?) 

1.20 1.20 

Pl P2 
(Pa) (Pa) 

0.044204 -0.02763 

Vl 
(m/s) 
1.01 
IN 

*IN :~lA 
OUT:lf;U:IJ 

V2 
(m/s) 

0.39 
OUT 

C2 C3 

-0.50 0.10 
S3 S4 

{m?) (m?) 

1.20 1.10 

P3 P4 
(Pa) (Pa) 

0.005526 -0.02763 

V3 V4 
(m/s) (m/s) 

0.62 0.39 
IN OUT 

C4 

-0.50 
S5 

{m?) 

0.29 

P5 
(Pa) 

0 

V5 
(m/s) 
0.55 

IN 

( p 

(k11/m3) 
1.00 1.20 
S6 S7 

(m?) {m?) 

0.00 0.00 

p 
(Pa) 

-0.01823 

V6 
(m/s) 

0.00 
OUT<iJ~~) 

Ml~Jll~ 
u~~?r:.-Jil~ 
;;;i~ 

y 

(m3/h) 
0.00 
OK 

SS 
(m?) 

2.88 

4.936 m3/h 
0 m3/h 

4,936 m3/h 
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9J'j30B 10J'j I B 10Fl2B IOJ!38 IOJ!48 10Jl58 IOJ!68 

Jlt~ ir.¥r.i ;,!il;!i¥ Jlt~ ir.¥r.i ;f,fi;!l¥ Jj.~ ir.¥r.i ilifii!¥ &ii -Ill •Jl.k• Ji.jl -· lliilfl •a 8*1111 llii!J Ji.jl -· ·~· (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (mis) (hr) (m3/h) (mis) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) 

"EU.I. 16 6.0 1.072 1.3 1.5 892 1.3 0.8 849 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i!!i~t2UL 2.0 4.2 7,568 1.4 2.8 5,222 1.4 5.7 5,399 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tE!illt 1.5 2.0 6,749 1.0 3.0 4,727 1.2 2.7 5,431 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t~ti!§JjJ. 1.7 1.3 8,638 1.3 1.7 6,495 1.0 0.3 4,936 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tm 16 1.3 7.966 2.3 3.2 11.155 0.9 0.5 4.282 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~Ut!UL 1.8 0.5 6,498 2.4 0.8 8,681 1.4 0.3 4,966 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t:lli:Jll. 0.0 0.0 0 0.0 0.0 0 2.0 2.5 8.994 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~rn•JtJ. 0.0 0.0 0 1.1 0.2 6.670 1.8 1.0 10.712 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

JlJIJ. 0.0 00 0 0.0 0.0 0 1 3 0.5 8,529 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

JlltiilJlt 0.0 0.0 0 1.0 0.3 5.760 14 0.3 8.185 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ifi]Rffi 1.6 0.3 7,220 1.7 0.3 7,671 1.7 1.5 7,570 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i'fii'fiillll 2.2 0.2 8.092 1.2 0.3 4.414 2.7 1.7 10.079 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mm 1.4 0.3 6,669 1.6 1.7 7,954 2.1 1.8 10.509 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i'fii'fii!!illl 2.4 0.2 12.470 1.8 6.0 9.526 2.0 3.3 10.158 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i'fiE!illt 12 1.5 5,409 1.5 1.5 6.825 1.4 0.5 6.521 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

]!§'j'.fijllj@. 1.3 4.3 4.904 1.2 0.3 4,326 1.3 0.3 4,890 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

114,2751 172,8431 177,5851 

a1111illi111ir .. i 9/9 - 9/15 9/16 - 9/22 9/23 - 9/29 9/30 - 10/2 ;fi!j;!.~€i~t(m3) &Hilli~~Mr .. i<hl ;fi!j;,ii,$(m3/h) 

~rdl;M1;~• 1.375.801 1,137,776 2.075,196 464,704 5,053,477 576 8,773 (m3) 
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~S¥1illin;! 
~~JfifiJ!!;1~*!BJ!l~, }!~11'1*J±~, B!+rn~iiiHlto:cfJ'i;itlf~*d.>{)o 

~t•w~ 
1 OF.J8E3 ~t~ti!§" 1.8m/s 

0 
VO 

P4 l V4 

p 
s "}J1\-

S2 

J4 
S3 P2 

I •. • • •. • • • l~~'*~maBl _......._ 
S4 

P3 lv3 

VO:* ji,Jil.ji (m/ s) 
v1 :"ht\-~;mtl:l.A.Jllil(m/s) 
V2: "ht \-~~1.H:l::l.A.Jil.Jf (m/s) 
V3: "ht \-~~mtl:l .A.Jil.Jl (mis) 
V4: "ht \-~~mtl:l .A.Jil.Jl (m/s) 
vs: "ht \-~;mtl:l .A.Jil.ll (m/s) 
P: "ht \-11'.11±7.J (Pa) 
Pl : J:.imi~IJJ±7.J (~tJil.) (Pa) 
P2: ""f imi~IJ I± 7.J ( ~tJll.) (Pa) 
P3: J:.;mi~IJJ±7.J ('[§Jll) (Pa) 
P4: ""f;mi~IJJ±7.J ([§Jll) (Pa) 
P5: R/Bl1'.!1±7.J (OPa) 

s 1: "ht \-ll~raimHI (m2
) 

S2: "h1 \-llJltraiiiifl (m3> 

S3: "h1 \-llJltraiiiifl (m4> 

S4: "h1 \-llJltraiiiifl (m5> 

ss: ~~~~il~ll~raiool• Cm2
) 

p : ~ji,i£!Jl (kg/m3
) 

C 1 : Jil. J± 'f* ~(~ t Ji\. J:. f.IJ) 
C 2 : Jil. J± 'f* ~( ~ t Ji\. ""f f.IJ) 
c 3 : m 1± "*If Cf!§ m ..1:. '-'D 
C4 : Jll I± i* If ([§Ji\. ""f f!lllj) 
<!' : m:J*tlHli:i*lf 
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JJJ.ii~v.t:<J~c, ...t;m1~11, l'iml~.IJ O)J±:t.J 1;1:;~0)cf3~J.t:to:~o 
..t.Jlif{6,IJ (~tJil. ) : P I =CI x p X V0"2/(2g) • · • ( 1 ) 
l' mf ffilt ( ~tJil ) : P2=C2X P XV0A2/(2g) ··· ( 2 ) 
...t;J,i@I (~Jil) : P3=C3 x p x V0"21(2g) • · • ( 3 ) 
l'ifiii!M (2§J!l.): P4=C4 X p XV0"2/(2g) · ·· ( 4 ) 

f>;JJ±~P, Wl!rai~O)~t.it~t{~ ( c<J.Qc 
P1-P= ( x p XV1"2/(2g) ··· ( 5 ) 
P- P2= ( x p x V2"2/ (2g) · · • (6) 
P3- P= ( x p x V3"2/(2g) · · • (7 ) 
P-P4= ( x p x V4"2/(2g) • .. (8) 
PS- P= ( x p x V5"2/(2g) · · • (9) 

~ji,;r.ut.Ait0)~?..1\7::,...?..itlJ: 
{Vl x S1+V3 x S4+VS x SS) x 3600=(V2 x S3+V4 x S2) x 3600 

tEillbtiillO)~~rv J c<J ~c 
Y= (VI x Sl+V3 x S4+VS x SS) x 3600-(V2 x S3+V4 x S2) X 3600 

V1. VZ. V3. V4. V51J:(5). (6), (7 ). (8 ), (9)it l ::J;:~J. PO)M~tJO)"t:. rYJt.MfCJ/::tJ.QJ::?I:: 
PO)j~~~~<J .Q 

VO Cl C2 CJ C4 ( p 
(m/ s) (kg / m3

) 

1.78 0.80 -0.50 0.10 -0.50 2.00 1.20 
S I S2 S3 S4 SS 

l m2) (m2) (m2) (m2} (m2} 

0.44 0.81 0.46 0.81 4.00 

P l P2 P3 P4 PS p 

(Pa) {Pa) (Pa) (Pa) (Pa) (Pa) 
0.155769 -0.09736 0.019471 -0.09736 0 - 0.00067 

V1 V2 V3 V4 vs y 

(mi s) (mis) (m/s) (mis) (m/ s) (m3 / h) 
1.13 0.89 0.41 0.89 0.07 0.00 

IN OUT IN OUT IN OK 
* IN : ifit.A. 

OUT :iff.tf:l 

10 



10Fl7B 10Fl8B 10J!l9B 10J!l10B 10J!l11B 10J!l12B 10J!l13B 

llt~ IP.irei ;/ifi;!l~ J!I.~ '*rei ;/iii:.'l~ Ji.JI .. 1111 Jill$ .ilil ... JlfW$ llit •• Jill$ llit •• •fW• Ji.JI ... Jill$ 
(m/s) (hrj im3/h) (mis) ihr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/n) (m/s) (hr) (m3/h) (mis) (hr) (m3/h) 

i!lilil 1.5 5.8 0 1.7 8.3 0 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~:jl'..fiID 2.1 1.2 4,738 2.0 3.8 4,632 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tfillt 1.2 4.0 2.782 1.4 13 3.094 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:ll'..~tfi.lit 2.1 3.3 4,177 1.8 1.0 4.037 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tm 2.4 0.8 1.608 1.6 0.2 5,030 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:lt:jt:ll!:.lit 2.9 0.8 6.610 2.3 0.5 5.282 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:ji::!UL 3.2 1.1 7,245 2.6 1.5 5,804 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ji:~t:iR:Jll. 2.2 2.3 4,916 2.7 2.3 6.036 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

JUl 1.9 1.3 5.062 2.0 1.3 5,368 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

'ilrm:iltm. 1.6 0.8 3,546 2.1 0.8 4,624 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i¥i Ji:Jil. 1.4 0.5 3.067 2.0 0.8 4,444 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mm:ill.lit 1.3 0.8 2.999 1.8 0.7 3.973 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mm 0.0 0.0 0 1.6 0.5 4,903 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i¥imfim 1.1 0.2 2.462 1.3 0.5 2.984 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~~Jj, 1.4 0.2 3,142 1.6 0.2 3,591 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~mfim. 1.1 0.2 2.469 1.0 0.2 2,245 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

83,0561 74,4651 

miBi¥Jlrdl 9/2 - 9/8 9/9 - 9/15 9/16 - 9/22 9/23 - 9/29 9/30 - 10/6 10!7 - 10/8 ilii~ii~~t(m3) ~.fiiBi~ 14t!!Jlrdl(h) i~i,'l!i¥(m3/h) 

i!Usi;liiii;~I, 846,704 691,432 555.609 1,064.243 754.986 157.521 4.070.495 888 4,584 
(m3) 

1 1 



eee 

LJ 

~~;g JJ.RT1.J~-PJi~tf9PsJO) 

*'~-i~)~O)J.mf~~j\)Jt '~:) ~ '-c 

lJIPl261+ 1 0 fj 3 0 E3 

*~~1Jt*~~~1 

0 •JR•:tJ -----------
TEFICC 





*'~~1r:t)~1f~ c i~1*, ~±B~n, t§ii · P7.. 7 -P Jv l'~m~ 
~) :a~nffi l_;, (~~H~*~~* (I lj p II ~IVciJI1~ 5 Ll Sv/h) 

:aiilJJZ Lt<:~ '-Qc c: :ani~ii1 Gtc:.I IJ p:as~m 

(ii~~*] ~~-i~}~~~fB~O') 3 0 % 

59 ~i,&)noo..t 
300 f.1 Sv /h::::} 

4111Sv/h 
it!!~oo 3.011 Sv /h 

(H26.31if~~) 

*~11!! v ·n 'm '~ill1J'S 
O)~.§ \tl~HH~©~~~~~ 
1-rn '~rc:.11:>. ;r,mO)~± 
~n~. ·~1:~:tJ:~f'~~1~~;<g 
ffi~~~19Q. 

~~1i~MtW.J•.tR!O~~fiM 

20 /1 Sv /h::::} 
3.611Sv/h 
(H25.5liU~D 

hJ.?i&i*~~ 
1 0"-'20 /1 Sv /h::::} 
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I~ § 1± ~ 

'1" ;* ~20mmc L480mmc H3751111TI 
( :.J 600rrmJ ~~7001111TI<1)1\~il~OJ~g) 

~ .ii. f.i~ 2 2 kg 

.A5.A-$7 riH~ii: 2 ~, Jf~~: 1 ~, le £f3; IJ.J : 1~ 

1Jj..5 M~i§ 1 8 : JC.1 , 7-Jll r : ± 45° 7Y->7 Jl-.A-.U 
.t1JH!Hi§ 1 8, 7Y->7JL-.A-.U 

7_.l<)~~t J±tJ v::; Y : 0 - Skgf I c rn ~jf-~fWftg : 0. 1 % 

r~ § 1± ~ 
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( r. 6001111ll ~~700nm©7\~il~liJftg) 

M ; ~~ 4 0 kg ( ~q:i ) ' 
t.B 1 . 5 kg ( 7_.1<q:i ) 

.A5.A-$7 IBi 4 ~ , 7-1<31! 2 ~ 

"}J:J.. 5 ..tf.H~§ 1 8 C ~t 3 8 ) 

7-Jv r~~-
~t-- c. 'Mn"h :J..' ~ta~ v, 
o - 90° ©ielal IC -CIM'F 

~~sm~t-- ~ff I~~ : ± 1 5 ° . ~~ltv::.tY: - s m 

7-.l<~~~t 0-10m, t~m± 1. 0%=S[)).pg 
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2 ~ - ~~ 7 0 kg 

3 ~fi~~g n•~.~6•~·~6~m~•~ 
f~;f.41'!39. s 0 (7,)~~nJf~~•~e® 1J 

[~Im l x 1 El' ( LEai.~B,EH'f ) 
4 tJj.7 7 JI- r : ± 9 o 0 JC/ : ± 1 8 0 ° 

-:X.-b.: 7'1:~ 1 ofg, 7Y-$'Jl.-4fg 
[~1'Fffl] x 8 El' 

5 1!::rt:7~~ •=tt.~~•tt.~m~ttx1?. ft~if.Ut 

N:>. I~ 13 1± ~ 
Vf;09nm LSSOrrmc HI 161 nm 

1 '1" iii (LI 600nm\~~~iiJ~E~!!itUl"1i!) 
x A H$~iBi¥©fi*f5j~1461nnn 

2 ~ = ~{] 1 0 0 kg 

3 jEfifl~ n•~.~~·~·~~~m~•~ 

[~Iffll x 1 ~ ( LEai.~B,EH''f) 

4 tJj.7 7-J~r:± 90° JC,,1:± 1 8 0 ° 
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5 ~-gsm~:r- mtr1'1 : 1 G s 0 , J~;E v::,; Y : - 0. 5 m 

6 1! ::,;-t:t~Ji ••tt.~~mtt.~m~ttx1?. ftJiint 
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7 Jlt t-- : ± 9 0 ° H'../ : ± 1 8 0 ° 
"X-b.: 7't~ 1 Offf, 7Y->1Jlt4iff 
r~fFml x 6~ 

5 i!'../if~~ ~.mt+ . ;Jj~mtt , iU~rc:i·ti~ 1' '1, ftJi~4-tt 
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Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.cojp> 
Thursday, November 06, 2014 7:36 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Nov. 7 at 3 pm EST 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Nov. 7, 2014 at 3 pm Eastern Standard Time 
(Next call will be on THU. Nov. 13 at 3 pm EST.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (10/30/2014) 
(only in Japanese) 

1-1. Plant Status 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/images/d 141030 04-Lpdf 

1-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 05-Lpdf 

1-3. Preparation for Unit 3 Containment Vessel Internal Investigation 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 06-j.pdf 

1-4. Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 07-Lpdf 

1-5. Environmental Radiation Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 08-Lpdf 

1-6. Improvement of Work Environment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 09-j.pdf 

1-7. Spent Fuel Pool Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 10-Lpdf 

1-8. R&D Related to Core Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 11-Lpdf 

1-9. Storage of Solid Radioactive Waste 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 141030 12-j.pdf 

2. NRA Special Facilities Monitoring and Evaluation Committee (10/31/2014) 
(only in Japanese) 
2-1. Waterproofing Connection between Underground Seawater Piping Trench and Turbine Building 
http://www. nsr. go. jp/com mittee/yu us hi kis ya/tokute i ka nsh i/ data/002 8 01 . pdf 



2-2. Testing of Subdrain Water Treatment Facility 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 02.pdf 

2-3. Increase in Radioactivity at Unit 1 Discharge Canal 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 03.pdf 

2-4. Effectiveness of Groundwater Bypass System 
http://www. nsr. go. jp/com mittee/yu us hi kis ya/toku te i ka nsh i/data/002 8 0 5. pdf 

2-5. Use of Dry Storage Casks at Fukushima Daiichi 
http://www.nsr.qo.jp/committee/yuushikisya/tokutei kanshi/data/0028 06.pdf 

3. Completion of Transferring Spent Fuels from Unit 4 SFP (111612014) 
(only in Japanese) 
http :llwww. tepco. co. j p/n u/f u ku s hi ma-n p/h an do uts/2014/i m ages/handouts 14 11 06 0 7 -L pdf 

4. Nuclear Safety Reform Plan--2014 Q2 Progress Report (1115/2014) 
http://www.tepco.co.jp/en/press/corp-com/release/2014/1243826 5892 .html 

"If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail. jsp?ftpl D=4881 

(Feel free to forward this email to your colleagues or have them contact me to be added to the distribution fist.) 

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: I (b)(6J I 

-----Original Message----­
From: Tateiwa, Kenji 
To: Tateiwa. Kenji 
Sent: Wednesday, October 29, 2014 6:56 PM 
Subject: (TEPCO Weekly Fukushima Update Call] THU, Oct. 30 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
THU, Oct. 30, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Nov. 7 at 3 pm Eastern Standard Time.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 
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[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (10/27/2014) 
(only in Japanese) 

1-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141027 03-Lpdf 

1-2. Response to Issues Raised at the Coordination Meeting 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1141027 04-j.pdf 

2. Fukushima Fishermen's Association Meeting (10/29/2014) 
(only in Japanese) 
http://www.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 141029 07-j .pdf 

3. "FORMER U.S. NUCLEAR CHIEF DALE KLEIN CITES FUKUSHIMA PROGRESS,CHALLENGES TEPCO TO 
DEEPEN SAFETY CULTURE, ESTABLISH KPl'S" (10/29/2014) 
Speech at the American Chamber of Commerce in Japan 
http://www.tepco.co.jp/en/press/coro-com/release/2014/1243683 5892 .html 

3-1. Overview of the Seven Water Treatment Facilities at 1 F 
http://www.tepee.co. jp/en/nu/fukushima-np/handouts/2014/images/handouts 141016 04-e.pdf 

3-2. Activities of TEPCO's Nuclear Reform Monitoring Committee Members 
http://www.nrmc.jp/en/news/detail/index-e.html#date 20141029-103000 

4. "On the Brink: The Inside Story of Fukushima Daiichi" (10/7/2014) 
Long-awaited English translation of the book that vividly describes the human element of the accident. 
http://www.amazon.com/dp/490207554 7 /?taq=kurodahanpres-20 

5. "Fukushima Update" (Sept.-Oct. 2014) 
Attached file is a pdf copy of the Nuclear Plant Journal article reprinted and distributed with permission. 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, October 09, 2014 8:27 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Oct. 10 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Oct. 10, 2014 at 3 pm Eastern Daylight Time 
(No call next 2 weeks. Next call will be on Thu, Oct. 30 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. NRA Special Facilities Monitoring and Evaluation Committee (10/3/2014) 
(only in Japanese) 
1-1. New Postulated Earthquake and Tsunami at Fukushima Daiichi and Risk Mitigation Measures 
http://www. tepco .co. j p/ n u/fu kush i ma-n p/handouts/2014/i mag es/handouts 14 1 003 04-j. pdf 
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(page 3/42) Risk mitigation measures 
(page 10/42) New postulated earthquake and tsunami results 
(page 13/42) Various earthquakes that were considered 
(page 25/42) Probability of exceedance for postulated earthquake 
(page 28/42) Various tsunamis that were considered 
(page 34/42) Probability of exceedance for postulated tsunami 
(page 35/42) Risk evaluation and mitigation measures 

1-2. Status of Isolating Units 2/3 Seawater Piping Trenches from Turbine Buildings 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2014/images/handouts 141003 03-j .pdf 

(page 4/38) Temperature reduction effect of ice injection into the trench 
(page 5/38) Assumed water flow preventing formation of ice barrier 
(page 18/38) Injection of grout and concrete to fill gap 
(page 21/38) Transferring and processing accumulated water in the trench 
(page 23/38) Backfilling the trench with anti-washout cement 
(page 28/38) Schedule 

* If you cannot display Japanese characters, please install the following font packs: 
http://www.adobe.com/support/downloads/detail .jsp?ftpl D=4881 

(Feel free to forward this email to your colleagues or have them contact me 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: (b)(6J 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa, Kenji 
Sent: Thursday, October 02, 2014 8:53 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Oct. 3 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
Fri, Oct. 3, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri, Oct. 10 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (b)(6J I 

[Major topics] 
1. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (9/22/2014) 
(only in Japanese) 

1-1. Status of Onsite Work Related to Contaminated Water Issues 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1140922 03-j .pdf 
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1-2. Response to Issues Raised at the Coordination Meeting 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1140922 04-j .pdf 

2. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (9/25/2014) 
(only in Japanese) 
2-1. Plant Status 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140925 04-j .pdf 

2-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/images/d 140925 05-j .pdf 

2-3. Contaminated Water Issues 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140925 07 -j .pdf 

2-4. Environmental Radiation 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140925 08-j .pdf 

2-5. Fuel Removal from SFPs 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/images/d 140925 10-j .pdf 

2-6. Unit 2 SIC Lower Outer Surface Investigation 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140925 11-j .pdf 
(video clip) 
http://www.tepco.co.jp/tepconews/library/archive-j.html?video uuid=x04s084o&catid=61699 

2-7. Radioactive Waste Management 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140925 12-j .pdf 

3. Investigation Status of ALPS Train B (9/29/2014) 
(only in Japanese) 
http://www. tepco. co. j p/ n u/fu kush ima-n p/handouts/20 14/images/ha ndo uts 14092 9 04-j. pdf 

4. Start Operation of Mobile Sr Removal System (10/2/2014) 
(only in Japanese) 
http://www. tepco .co. j p/ n u/fu kush ima-n p/handouts/2014/images/ha ndo uts 14 1002 06-L pdf 

5. Technical Cooperation Agreement with UK Sellafield Ltd. (9/30/2014) 
http://www. tepco .co. j p/en/n u/fu kush ima-n p/hand outs/2014/images/h a ndo uts 140930 04-e. pdf 

6. "False Report on Fukushima: The Company Responds" (9/22/2014) 
TEPCO President's Letter to the Editor of the NY Times 
http ://mobile. nyti mes. com/2014/09/23/o pin io n/f alse-repo rt-o n-f u kush i ma-the-company-responds. hlm I? r=O 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa, Kenji 
To: Tateiwa, Kenji 
Sent: Thursday, September 18, 2014 9:38 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Sept. 19 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 

[Date/time] 
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Fri, Sept. 19, 2014 at 3 pm Eastern Daylight Time 
(No call next week. Next call will be on Fri, Oct. 3 at 3 pm.) 

[call-in information] (Please record your name and organization when joining the call.) 
call number: 718-354-1184 
passcode: I (bJ(6J I 

[Major topics] 
1. Fukushima Prefectural Conference on Decommissioning (9/10/2014) 
(only in Japanese} 
1- 1. Radioactivity Dispersion Mitigation Measures for Unit 1 Reactor Building Cover Dismantling 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/e140910 01-j .pdf 

1-2. Improvements of Work Environment at Fukushima Daiichi 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/e 140910 02-j .pdf 

1-3. Status on Contaminated Water Issues and Actions Taken 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/e 140910 03-j .pdf 

2. Hot Test Run Begins for Additional ALPS (9/17/2014) 
http://www. tepco. co. j p/ en/p ress/corp-com/release/2014/ 1242012 5892. htm I 
(reference material) 
http://www. tepco. co. j p/ e n/n u/f u kush i ma-n p/ha nd outs/2014/i mages/ha n douts 140911 04-e. pdf 

3. Japan Times article on the vivid account of Fukushima Daiichi first responders 
3-1. "Workers grappled with darkness at start of Fukushima nuclear crisis" 
http://www. j a pa nti mes. co. jp/n ews/2014/09/02/nationa l/wo rke rs-qra p pled-d a rkness-sta rt-f u ku sh i ma-nuclear­

crisis/#. VAeHZLywaEJ 

3-2. "Response stymied by loss of electricity" 
http://www.japantimes.co .jp/news/2014/09/02/national/response-stymied-loss-electricity/#. VAeLSbywaEI 

3-3. "Fukushima workers tried to save reactor 1 through venting" 
http://www. j a pa nti mes. co. jp/ n ews/2014/09/02/national/workers-tried-save-reactor-1-ventinq/#. VAeLB bywa EI 

3-4. "Hydrogen explosion left Fukushima No. 1 workers sure they would die" 
http://www. j a pa nti mes. co. jp/ n ews/2014/09/ 1 O/national/hyd rogen-e x plosion-1 eft-f u kush ima-no-1-workers-su re-they­

wou Id-die/# .VBJ Ff GR t8k 

3-5. "Fukushima No. 2 scrambled to avoid same fate as sister site Fukushima No. 1" 
http://www. j a pa nti mes. co. jp/ n ews/2014/09/ 1 O/national/f u k us hi ma-2-scra m b I ed-avoid-f ate-sis te r-site-f u k us him a-
1 /#.VB I jmR t81 

3-6. "Yoshida's call on seawater kept reactor cool as Tokyo dithered" 
http://www. japan ti mes. co. jp/n ews/2014/09/ 14/na tional/yosh id as-cal 1-seawa te r-ke pt-reactor-cool-tokyo-d it he red/#. VBc­
-W R t81 

3-7. "A melted shoe and a farewell letter in the dark" 
http://www.japantimes.co.jp/news/2014/09/ 14/national/melted-shoe-farewell-letter-dark-fukushima-1 /#. VBdGimR t81 

3-8. "Responders cowed by explosion at reactor 3 building of Fukushima No. 1" 
http://www. japan times. co. jp/n ews/2014/09/ 14/natio n a I/responders-cowered-by-ex pl osion-at-no-3-reactor­
bu ild i ng/#. VBc-8GR t81 

All the best, 
Kenji 
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Summary of Decommissioning and Contaminated Water Management September 25, 2014 
Secretariat of the Team for Countermeasures for Decommissioning and Contaminated Water Treatment 

Main works and steps for decommissioning 

Fuel removal from Unit 4 SFP is underway. Preparatory works to remove fuel from Unit 1-3 SFP and fuel debris (Note 1l removal are ongoing. 

( Fuel Removal 
from SFP 

Unit 1&2 Unit 3 

J & dose reduction 

( 
Fuel Debris J 

(Corium) Removal 

( 

Installing 

FHM* 

Unit 1-3 

Unit 4 

Fuel removal 

FHM': Fuel·Handling Machine 

Storage and 

handling 

(Note 1) Fuel assemblies melted through in the accident 

Unit 1: FY2017 Fuel removal will start (under consideration) 
Unit 2 After FY2017 Fuel removal will start (under consideration) 
Unit 3: FY2015 Fuel removal will start (planned) 
Unit 4: 2014 Fuel removal will be completed 

Dose reduction 
& Leakage 

identification 
Stop leakage 

Fuel debris 
removal 

Storage and 
handling 

After FY2017 
Water stoppage of PCV lower 
part (under consideration) 

Dismantling 
Facilities ) 

Scenario 
development 
& technology 
consideration 

Design & 
Manufacturing 

of devices/ 
equipment 

Dismantling 

Fuel removal from SFP 
Fuel removal from Unit 4 SFP has been 
underway since Nov. 18, 2013. 
The work at Unit 4 will be accomplished 
around the end of 2014. 

(Fuel-removal operation) 

Three principles for contaminated water countermeasures 

1. Eliminate contamination sources 

(j) Multi-nuclide removal equipment 

i~) Remove contaminated water in the 
trench (Note 3) 

(Note 3) Underground tunnel containing pipes. 

2. ~water from contamination I 

:::~t Pump up ground water for bypassing 

;4; Pump up ground water near buildings 

($.i Land-side frozen walls 

::(~; Waterproof pavement 

3. Prevent leakage of contaminated water 

:]'.:Soil improvement by sodium silicate 

;$.;Sea-side impermeable walls 

::a: Increase tanks (welded-joint tanks) 

119 

Land-side impermeable walls with frozen soil 
• The walls surround the buildings with fro7en soil 

and reduce groundwater inflow into the same. 
• On-site tests have been conducted since last 

August. Construction work started in June and the 
freezing operation will start within FY2014. 

Sea-side impermeable walls 
•The walls aim to prevent the flow of contaminated groundwater 
into the sea. 
•Installation of steel sheet piles is almost (98%) complete. The 
closure time is being coordinated. 

(Length: appro~. 1,500m) 



Progress Status and Future Challenges of the Mid-and-Long-Term Roadmap toward the Decommissioning of TE PC O's Fukushima Daiichi Nuclear Power Station Units 1-4 (Outline) 

Progress status 
+The temperatures of the Reactor Pressure Vessel (RPV) and the Primary Containment Vessel (PCV) of Units 1-3 have been maintained within the range of approx. 25-45°C'1 for the past month. 

There was no significant change in the density of radioactive materials newly released from Reactor Buildings in the air'2. It was evaluated that the comprehensive cold shutdown condition had been 
maintained. 

·1 The values vary somewha1 dependms on lhe unit nnd location of the thermometer 
·2 The radiation exposure dose due 1o the current release of radioacti•1e materials from !he Reactor Buildings pj!aked at 0.03 rrSwyear at the site boundaries. This is approx. 1170 of !he annual radiabon dose by natural radiation (annual a·1erage m Japan: approx. 2.1 mSviyearj. 

Test operation of additional multi-nuclide 
removal equipment began 

Progress toward treatment by high­
performance multi-nuclide removal equipment 

Building cover ---

Suppression 
Charrber !SIC) Unit 1 

Inflow into buildings decreased by 
groundwater bypass 
To reduce inflow of groundwater into the buildings and 
control the increase of contaminated water. 
groundwater is pumped up on the mountain side of the 
buildings and released after confirming that the water 
meets the operation target, which is stricter than the 
announcement density. 
The analysis on the groundwater inflow into the 
buildings based on the existing data showed that the 
inflow had decreased by approx. 100-130 tons/day 
(approx. 50-80 tons at the groundwater bypass if the 
estimated effect of the water stoppage of the HTI 
building is approx. 50 tons) by combined effect of the 
inflow control measures. 

Unit 2 

1!00 

.'l'.:0 

G¢0 

... 
.. . . .. . . . " 

'11'.,:0 : ..... ·,·, * I ~ ~* 

:.: ... :•·1~·-,,.0 
3CO • ~ • c, • ... ---t- · :-11•. 1x.·;o- .Jt.,. 

2¢0 ;~-:-' f.--~ . . . . 

1.::0 

Unit 3 

y • 2 ;;..i)v' t~~ 72 
n -r.s~; 

,, 11111111111>. ??7' 

Cover for fuel removal 

Transferred fuel (assemblies) 

1254/1533 

Unit4 

Rubble fell into Unit 3 
Spent Fuel Pool 

During rubble removal inside the spent 
fuel pool (SFP) to facilitate fuel removal, 
the console and other components of the 
fuel-handling machine (FHM) fell into the 
pool on August 29. 
Though the console fell first onto the 
cover materials and then onto the fuel 
rack, analytical results on pool water 

1.?0 1110 1M 1e• 2 .. , quality showed little effect on the fuel. 
1c...i .. ,•1anr;illinin: 

<analytical results of groundwater inHow into l:>uildings> 
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Additional measures to remove 
contaminated water from seawater 
pipe trenches 

To remove contaminated water in the trenches after 
building separation by freezing connections between the 
seawater pipe trenches(Note) and the buildings of Units 2 
and 3, measures to control water flow were added to 
supplement pre-existing ones. As well as controlling 
water-level variation, which began on September 3, 
mock-up tests were performed, including injection of 
space fillers to ensure removal of contaminated water. 

iNotej Trench: Tunnel cont~ining pipes and cables 

Leakage around Tank Area valves 
On September 4 and 9, leakage of contaminated water 
was detected around the valves at Tank Areas. As these 
tanks are surrounded by fences and the leakage was 
detected immediately, the estimated maximum amount is 
one liter in each case and no leakage to the outside was 
identified. The inside of the fences for leakage tanks had 
already been decontaminated. 

Installation of frozen-soil 
impermeable walls 

Frozen-soil impermeable walls surrounding the buildings 
are being installed, with : '. 
freezing targeted to start at ! \ 
the end of this fiscal year. 
As of September 23, drilling 
of 462of1,545 frozen pipes ' 
and installation of 103 pipes 
had been completed. In 
addition, regarding chillers 
for freezing soil, installation 
of 13 of 30 units was 
completed. <Installation of chillers for freezing> 
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' Dala of Monitoring Posis (MP1-Mf'8) J Provided by Japan Space Imaging, (C) DigitalGlobe I 
Data of MonitorinG Pos!s (MPs) measuring airborne radiation rate around si!e boundaries show 1.362 - 4.402~Sv:h iAugust 27-Septerrber 23. 2014}. 
We improved the measurerrcnt oonditions of moniteting posts 2 to 8 for precise measurerrcnt o' air dose rate Construction worl<s such ns tree-clearing. surfoce soil removal, and shield wall setting were implemented 'rorr Feb rn to Apr f8. 
Therefore monitoring results at these points are lower than elsewhere in the power plant site. 
The radiation shielding panel around the monitoring post No. 6, '"'hich is one of the ins!ruments used Ill measure the radialion dose of the power station site boundaiy, were ta<en off 'rorr July 10 to July 11, since the surrounding radiation doSI! has 
lar cl 'alien down due to fu~her cuuin down o' the forests etc 
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I. Confirmation of the reactor conditions 
1. Temperatures inside the reactors I 

Through continuous reactor cooling by water injection. the temperatures of the Reactor Pressure Vessel (RPV) bottom 
and lhe Primary Containment Vessel (PCV) gas phase have been mainlained within the range of approx. 25 to 45°C for 
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RPV bottom temperatures (recent quarter) PCV gas phase temperatures (recent quarter) 
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The density of radioactive materials newly released from Reactor Building Units 1 ·4 in the air measured at site 
boundaries was evaluated at approx. 1.4 x 10·9 Bq/cm3 for both Cs-134 and · 137. The radiation exposure dose due to 
the release of radioactive materials was 0.03 mSv/year (equivalent to approx. 1170 of the annual radiation dose by 
natural radiation (annual average in Japan: approx. 2.1 mSv/year)) at the site boundaries. 
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Arrual radialion dose at site boundaries b•1 ra~ioaclive matenals ices1uml released from Reactor Building Units 1-4 

{Reference) 
• ne ~ers1ty hm1t of rad1oacuve materials m the air outs1~e t~e 

surrourding monitoring area· 
[Cs-134): 2 1. to.; B~lc'lli 
ics-137]: 3 x 10; B~IC'll·; 

• Oust density around the site boundaries of Fukushi'lla Oa11ch1 
NurJ~ar Pow~r Station iac!ual m~asvred valuP.S): 

[Cs-134): NO (Detec!ion limit. approx. 1 x 1 O" B~lcm'i 
ICs-137]: ND (Detection limit: approx. 2 x 1 Q' B~lcm') 

• Data of Monitonrg Posts (MP1-MP8). 
Dara or Monilorirg Posrs (MPsj 'l1easuring airborne radia!ion rare 
arourd site boundaries show 1.362 · 4.4C2~Svih {August 27-
September 23. 2·314) 
To measure the •1arial1or in the a1J1Jorne radiation rate of MP2-MP8 
more accuralely. environmemal improvemenr {lree trimming, remo·1al 

y .~ ,<· F. ...s( ~" ~ ,.ft 4: >* .,;1 4 " ~" ,.f .,,,~· -I' .p .,,,:· )• .s" of surface soil and sl"ielding around the MPs) has been completed. 
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: 3. Other indices I 
There was no significant change in indices, including the pressure in the PCV and the PCV radioactivity density 
(Xe-135} for monitoring criticality, nor was any abnormality of cold shutdown condition or sign of criticality detected. 
Based on the above, it was confirmed that the comprehensive cold shutdown condition had been maintained and the 
reactors remained in a stabilized condition 

II. Progress status by each plan 
1. Reactor cooling plan I 
The cold shutdown condition will be maintained by cooling the reactor by water injection and measures to complement status 
monitoring will continue to be implemented 

;, Replacement of the thermometer at the bottom of Unit 2 RPV 
In April, attempts to remove and replace the thermometer installed at the bottom of the RPV. which had broken in 
February 2014, failed and the operation was suspended. The estimated cause was fixing or added friction due to 

Ml 

rust having formed. To facilitate the task, verification in August usir 
specially prepared for the test, confirmed that the removal was im~ 
replicated. Rust-stripping chemicals also capable of also alleviatin 
(the rust-stripping ability and amount of hydrogen generated are beir 
After confirming the ability of the rust-stripping chemicals to strip 
equipment using full-scale piping can eliminate the thermometer or 
be involved in the removal will be implemented in late November. 

I 2. Accumulated water-treatment plan I 
To tackle the increase in accumulated water due to groundwater inflow, fundamer. 
Buildings will be implemented, while improving the decontamination capability of 1 

contaminated water 

);.- Operation of groundwater bypass 
From April 9, the operation of 12 groundwater bypass pumpin! 
groundwater. Release commenced from May 21 in the presence 
Office for the Decommissioning and Contaminated Water Issue of t 
m3 of groundwater had been released. The pumped up groundw 
released after TEPCO and a third-party organization (Japan Chen 
met operational targets. 
It was confirmed that the groundwater i nftow into the buildings had 1 

such as the groundwater bypass and water-stoppage of the High Te 
.11 
It was confirmed that the groundwater level at the observation hole 
the level before pumping at the groundwater bypass started (see Fig 
As the analytical results of the groundwater bypass pumping well I\ 
density of 1,900Bq/L, which e.J<ceeded the operational target of 1,50 
from that pumping well was suspended from August 29. As the e1 
side based on the monitoring results showed that the density wo1 
resumed from September 20. 
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Figure 1: Analysis resul1s of 1nflov. 
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Figure 2: Water level~ ol groundwater bypass Obse 
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);- Status of the subdrain system 

.. 

On September 8, drilling of new subdrain pits (15 points) was compleled. 
Regarding the purification system for subdrain water. successive standby operation (September 5-11) and system 
operation tests (from September 16} were conducted to check stable operation. As the design specifications were 
fixed. an application of the implementation plan was submitted on September 17. 
Treated groundwater will be released inside the port after confirming it meets the above operational target. The 
release will be contingent on the relevant parties reaching agreement. 

);- Operation of multi-nuclide removal equipment 
Hot tests using radioactive water are underway (System A: from March 30, 2013, S stem B: from June 13, 2013, 
System C: from September 27, 2013). To date a rox. 142 000 m3 has been treated as of Se tember 23 includin 
a rox. 9 500m~ stored in J 1 D tank w 1c con a1ne water wit a 1 ens1t o ra 1oac 1ve matena s at e 

stem out et. 
xcept or t e reverse-cleaning period, all three systems have continued operation (System A: from August 10, 

System B: from August 1, System C: from June 22). When the differential pressure of the absorption vessel 
increased, reverse cleaning was conducted as necessary. 
Regarding System C, operation was suspended on September 21 to replace the filters after iron coprecipitation 
treatment with improved filters. 
To improve the performance of the multi-nuclide removal equipment to remove four radioactive nuclides (excluding 
tritium) such as iodine 129, which was detected in water treated by the multi-nuclide removal equipment, two 
additional absorption vessels will be installed in October based on the implant test results at System A. 
Regarding the additional multi-nuclide removal eguipment, hot tests using radioactive water are underway (System 
A: lrom September 17, System B: scheduled for commencement on September 27, System C: scheduled for 
commencement in early October) (see Figure 4). 
Regarding the high-performance multi-nuclide removal equipment, a subsidy project of the Ministry of Economy, 
Trade and Industry. foundation construction (from May 10) and installation of equipment (from July 14) are 
underway. Hot tests will begin in mid-October (see Figure 5). 
Tests to verify the verification test equipment for the high-performance multi-nuclide removal equipment have 
continued since August 20. 

Additional multi·nuclidc 
removal eq11ipment 

building 

Hi 
mul 
t<I 

I • Figure 4: Overview of additional multi-nuclide removal equipment Figure 5: Overvi 

:;.. Leakage from tank communication valve in G4 Area 
In G4 Area. when transferring RO concentrated salt water filled in a 
leakage from a crack at the communication valve body between the 
was detected (September 4). As these tanks are surrounded by fen 
the estimated maximum amount is one liter and no external leakage 

:;... Leakage from closing flange of tank slop valve in D Area 
When transferring RO concentrated salt water to D Area, leakage 
communication pipe was detected (September 9). It was stoppec 
communication pipe. As the tanks are surrounded by fences an 
estimated maximum amount is 0.7 liters and no leakage lo the outsic 

:;.. Measures in Tank Areas 
Rainwater under the temporary release standard having accumulat 
tank area, was sprinkled on site after removing radioactive malerials 
21 (as of September 23, a total of 8.980 m~). 
As a preventive and redundant measure for the water leakage 
improvement by materials (apatite). which collects strontium in soil, 1 
The destination of C-release channel was switched from outside to i 
inside the port was also increased from O.G1 to 0.1m3fs (August 26 
cesium density of seawater at 'Unit 1-4 intakes south side (in front 
the seabed soil of the inftow destination has been covered and t 
estimated that the release will cause little stirring. 

<Loca:ic1 of :he measu·e> 
Figure 6: Ground improvement I 

:;... Treatment and removal of contaminated water from seawa 
Contaminated water in the trenches will be removed after building ~ 
seawater pipe trenches and the buildings of Units 2 and 3. 
At the seawater pipe trench Unit 2 Vertical Shaft A, additional mea 
(cooling by installing additional frozen pipes outside the trench: 
water-level volatility by inverter control of pumps: from September 3) 
Mock-up tests for space filling and long-distance pour test are under 
At the seawater pipe trench Unit 2 open-cut duct. the freezing opera1 
At the seawater pipe trench Unit 3 Vertical Shafi A, drilling of holes 
was completed. 



• At the seawater pipe trench Unit 3 Vertical Shaft D. drilling of holes for frozen and temperature-measurement pipes 
is underway (from May 5). 

I 3. Plan to reduce radiation dose and mitigate contamination I 
Effective dose-reduction at site boundaries and purification of the pof1 water to mitigate the impact of radiation on the external 
environment 

,._ Status of groundwater and seawater on the east side of Turbine Building Units 1 to 4 
Regarding the radioactive materials in groundwater near the bank on the north side of the Unit 1 intake, the density 
of tritium decreased at all groundwater Observation Holes as in August. Pumping of 1 mJfday of water from 
Observation Hole No. 0-3-2 continues. 
Regarding the groundwater near the bank between the Unit 1 and 2 intakes, though the density of gross ~ 
radioactive materials at groundwater Observation Hole No. 1-16 increased to 3.1 million Bq!L on January 30, the 
figure has recently decreased to below one million Bq!L. The density of gross ~ radioactive materials at groundwater 
Observation Hole Nos. 1-14 and 1-17 has been increasing since March. There may be a now 1rom groundwater 
Observation Hole Nos. 1-16. No 1-17 to the well point. Water pumping from the well point (approx. 50 m3/day) and 
the pumping well No. 1-16 (P} (1m3fday) installed near the Observation Hole No. 1-16 continues. 
Regarding the radioactive materials in groundwater near the bank between the Unit 2 and 3 intakes, the density of 
gross ~ radioactive materials is high on the north (Uni1 2} side as until August. Water pumping from north of the well 
point continues (4 m3/day). 
Re~arding the radioactive materials in groundwater near the bank between the Unit 3 and 4 intakes. a low density of 
radioactive materials has been maintained at all Observation Holes as until August. 
The density of radioactive materials in seawater inside the open channels of Units 1-4 has been declining slightly 
since last autumn. The density of radioactive materials in seawater at the additional sampling point installed outside 
the sea-side impermeable walls since March was equivalent to that at the point on the north side of the east 
breakwater. 
The density of radioactive materials in seawater within the port has been declining slowly as until August. 
The radioactive material density in seawater at and outside the port entrance has remained within the same range 
as previously recorded 
Construction to cover the seabed soil within the port is underway to prevent contamination spreading by stirred-up 
seabed soil. As of September 23. 22% had been completed (see Figure 10). The seabed of the intake open 
channels had been covered by FY2012. 
To increase the frequency of marine-trend monitoring, a seawater monitor was installed at the port entrance. Since 
September 4, test operation has been conducted for approximately three months to verify the data. identify troubles 
and check the operation. 
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Figure 10: Progress status of the seabed soil covering within the port 
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I 4. Plafl to remove fuel from the spent fuel pools I 
Work to help remove spent fuel from the pool is progressing steadily while ensuri1 
fuel from the Unit 4 pool commenced on November 18, 2013 and efforts are beir 
of 2014 

' Fuel removal from the Unit 4 spent fuel pool 
Fuel removal from the spent fuel pool (SFP) commenced on Noveml 
Though fuel removal had been suspended since July 1 for the ann1 
the fuel-handlirig machine (FHM), it resumed from September 4 . 
assemblies and 22 of 202 non-irradiated fuel assemblies had been 
removal was completed. 
Inspection of containers for fuel transportation from Unit 4 to the cor 
13 and scheduled for completion on October 14). Fuel removal will ti 
In the common pool, a rack for deformed or damaged fuel was instal 

' Main work to help remove spent fuel at Unit 3 
During rubble removal inside the spenl fuel pool (SFPl. the console 
machine. which was scheduled for removal. fell (August 29) (see 
assemblies may have touched the falling console or overhanging p 
the radioactive material density within the SFP and the monitoring 
no significant variation . 
Recurrence prevention measures are under consideration . 

Figure 11: Status of site lltlere col'ISOle and overhangj 

~ Main work to help remove spent fuel at Unit 1 
Prior to dismantlirig the building cover. portable continuous dust mor 
around the site boundaries) and dust samplers (3 units around the ~ 
enhance the monitoring of radioactive material densities. When the 
alert, the dismantling work will be immediately suspended, actions 
anti-scattering agents will be taken, and the alert issuance will bE 
press. 
Details of the outline. risks and measures regarding the dismantlir 
relevant municipalities: residents. public and press in advance, a 
reported. 



[Monitoring system of radioactive materials density] 
e Monitoring by dust monitors on operating floors (4 points for each of Units 1 and 3) 
,. : Monitoring by portable continuous dust monitors near Reactor Buildings (3 points) 

Moniti:>ring by pi:>rlable continui:>us dust mi:>nitors on site (5 points) 
Monitoring posts at site boundaries (8 pointsi 

.0. Monitoring by portable continuous dust monitors around site boundaries (5 points) 
D Measuring by dust samplers around site boundaries (3 points) 

Figure 12: Monitoring system of radioactive material densities related to dismantling or Unit 1 building rover 

[ 5. Fuel debris removal plan . 
In addition to decontamination and shield installation to improve PCV accessibility. technology was developed and data gathered as 
required to prepare to remove fuel debris (such as investigating and repairing PCV leak locations) 

,. Results of demonstration of investigative equipment for Unit 2 Suppression Chamber (S/C) lower 
external surlace 

Regarding the investigative equipment for the SIC lower external surface developed by the subsidy project 
"Development of investigalion and repair (water stoppage) technology toward water filling of the Primary 
Containment Vessel" of the Ministry of Economy, Trade and Industry, a demonstration was conducted on part of 
Unit 2 SIC (from August 19 to September 4 ). 
As the investigative equipment repeatedly fell at the 120-degree point and the underwater vision was worse than 
expected, the actual investigative scope was smaller than planned. 
Within the investigation range. no aperture was found. Based on the noise shown on the monitor screen of the 
investigative equipment, a trend toward increasing radiation dose on the SIC bottom was identified. 

-Figure 13: Investigation results of Unit 2 SiC lower external surface 
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I 6. Plan to store, process and dispose of solid waste and decommission reacl 
Promoting efforts lo reduce and store.waste generated, appropriately and R&D IQ 
disposal of radioactive. waste. 

-,. Management status of rubble and trimmed trees 
As of the end of August, the total storage volume of concrete and r 
compared to at the end of July, area-occupation rate: 65%). The tot 
79.000m3 (+1,700m3 compared to at the end of July, area-occupatio 
attributable to construction to install tanks. impermeable walls with 
equipment. The increase in trimmed trees was mainly attributable 
multi-nuclide removal equipment. 

-,. Management status of secondary waste from water treatm· 
As of September 23, the total storage volume of waste sludge wa~ 
number of stored spent vessels and high-integrity containers (HIC) 
(area-occupation rate: 43%). 

I 7. Plan for staffing and ensuring work safety I 
Securing appropriate staff long-term while thoroughly implementing workers' exp 
and labor conditions continuously based on an understanding of workers' on-site 1 

~ Staff management 
The monthly average total of people registered for at leas1 one day ~ 
from May to July was approx. 12,500 (TEPCO and partner company 
number of actual workers (approx. 9.600). Accordingly, sufficient pe< 
It was confirmed with the prime contractors that the estimated manp• 
6,200 per day: TEPCO and partner company workersr would be 
workers per day for each month of the last fiscal year (actual value 
per month since the last fiscal year (See Figure 14 ). 

• SomP. works with which conuact procedur~ 
The number of workers is increasing. both from within and outside 
rate of workers from outside exceeds that of those from within the 
and partner company workers) as of August was approx. 45%. 
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Figure 14: Changes in the average number of workers per weekday for each 

The average exposure dose of workers remained at approx. 1 mSv/ 
exposure dose. and allocating/relocating workers as required based 
annual average exposure dose 20mSv/year~ 1.7mSv/month) 
For most workers, the exposure dose is sufficiently within the limi 
engaging in radiation work. 



35 

= 30 

I 
e 25 
j; 

~ ~ 20 
~ 
§ 
~ ., 
l! 

15 

;: 10 
&. 
~ 

5 

0 

I 
I 
I 
I 
I 
I 
I 
I 

-+-TEPCO --Partner companies 

July 2014 

Average C 77mSv 

(provisional value) 

~~~~~~~~~~¢#~~~~~~~~~ 
~~~~4¢~~~ef4~~~~~4~~~~ 

Figure 15: Changes in monthly individual worker exposure dose 
(monthly average exposure dose since March 2011) 

;, Questionnaire survey of workers to improve the labor environment 
To improve the labor environment of workers on site. a questionnaire survey was launched from August 27 and 
responses are being collected as required from September. The opinions and feedback collected will be 
summarized and used to improve the labor environment. 

);;- Outbreak status of heat stroke 
This fiscal year, a total of 32 workers had suffered heat stroke as of September 24. 15 of whom due to work and 
potential patients. Continued measures will be taken to prevent heat stroke (Last year, 17 workers had heat stroke 
as of the end of September, 8 of whom attributable to work and potential patients) 
Though the number of workers who got heat stroke increased compared to last year. none were serious enough to 
require absence from work. (Heat stroke that required absence from work: 5 workers in FY2011, 3 workers in FY 
2012, 1 worker in FY2013, 0 worker in FY2014) 
The number of workers who gol heal stroke out of 1000 workers from June lo Seplember is similar to thal in FY2013. 
(FY 2013: 2.55/1000, FY2014: 2.63/1000) 
As preventive measures. in addition to conventional measures such as using WBGT ('), prohibiting outdoor work 
from 14:00 to 17:00 and wearing cool vests. unified rules were specified and implemented such as limiting the work 
time up to two hours when the WBGT value is 25"C or higher and prohibiting work in principle when the WBGT 
value is 30'C or higher, to further outbreak. 
Partner companies also voluntarily implemented the following measures to further prevent heat stroke: 

·Appointing a manager (heat-stroke elimination keeper) to promote preventive measures 
'Assigning dedicated patrol personnel to each work area to measure WBGT values every 30 minutes and call for 
attention 

Ne.J<t fiscal year, the measures will be implemented from the beginning of the prescribed period (May). As there were 
workers who got heat stroke after introducing the unified rules, imposition and thorough compliance with the rule of 
"going lo ER immediately when feeling poorly" will continue and be ensured by repeatedly raising awareness. In 
addition, assigning a "Heat-Stroke Monitor' for checking the physical conditions of each worker in detail, will also be 
examined to enhance heat-stroke prevention. 

Y.lBGT: l'ldex uS•'lQ lhree pe·s::>ecti••es 'Jf rumicity, radia1io11 heal, ard 1empe·ature. wh ~" s ~n•fica'll y •'"'::>act on l"le ~eat ::>a1ance C·f hu-an t-0dies 
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Figure I 6: Changes in the number of workers 

:... Fukushima Restoration Meal Service Center Corporation"' 
Aiming to improve and enhance the diet of workers, the Fukushima 
meals for workers, will be established in the Ohgqwqra region , 
Fukushima Resloration Meal Service Cenler Corporation was esta 
and cook meals at the center and to serve meals at the new Admini: 
By recruiting local residents and preferentially procuring local ingre< 
community. 

I 8 Others I 
:;,;, Construction of Naraha Remote Technology Development 

Regarding the mock-up test facility (Naraha Remote Technolog 
device/equipment necessary for decommissioning the Fukushima [ 
Atomic Energy Agency (JAEA) is preparing to install in Naraha 1 

groundbreaking ceremony will be held on September 26. 

);.- Implementers of the decommissioning project (METI FY20 
Public offerings were made regarding (1) the development of fue 
development of remote-decontamination technology within the re< 
actual debris, ( 4} development of non-destructive detection technol 
S/C and (5) development of investigative technology inside the prim 
August 6 - September 11). 
Following screening by the review board. comprising exerts within ar 
adopted on September 19. 



Appendix 1 

Status of seawater monitoring within the port (comparison between the highest values in 2013 and the latest values) I 
"The highest value''---+ "the latest value (sampled during September 15-22)"; unit (Bq/L); ND represents a value below the detection limit source: TEPCO website 

Cesium-134: 3.3 (2013/10/17) 7 ND{2.1) 
Cesium-137: 9.0 (2013/10/17} 7 3.4 
Gross ~: 7 4 (2013/ 8/19} 7 ND( 17) 
Tritium: 67 (2013/ 8/19} 7 5.3 

Cesium-134: 4.4 (2013/12/24) 7 ND{l.3) 
Cesium-137: 10 12013/12/24) 7 ND(l.5) 
Gross~: 60 12013/ 7/ 4} 7 ND{l7) 
Tritium: 59 12013/ 8/19) 7 2.5 

Cesium-134: 5.0 12013/12/2) 7 
Cesium-137: 8.4 12013/12/2) 7 
Gross ~: 69 (2013/8/19) 7 
Tritium: 52 12013/8/19) 7 

Legal 
discharge 

limit 

Cesium-134 60 

Cesium-137 90 

30 

60, 000 

Summary of 
TEPCO data as 
of September 24 

10 

10 

10 

ND(l.4) 
ND{l.1) 
ND(17) 
ND(l.9) 

Below6/10 
Below 1/2 
Below 1/4 

Below 1/10 

Below 1/3 

Below 1/7 
Below 1/3 

Below 1/20 

Below 1/3 
Below 1/7 
Below 1/4 

Below 1/20 

Cesium-134: 3.3 (2013/12/24) 7 ND( 1.1) Below 1/3 Sea side Analysis results on nuclides of 
impermeable wall radioactive materials around 

Cesium-137: 7.3 (2013/10/11} 7 ND(l.3) Below l/S Fukushima Daiichi Nuclear Power 
Gross~: 69 (2013/ 8/19} 7 ND{l7) Below 1/4 Siltfence Station 
Tritium: 68 (2013/ 8/19} 7 6.3 Below 1/10 http://www.tepco.eo.jp/nu/fukushima 

-np/f 1 /sm p/index-j. html 

Cesium-134: 3.5 (2013/10/17} 7 ND(l.2) Below 1/3 
Cesium-137: 7.8 (2013/10/17) 7 ND{l.4) Below 1/s 
Gross~: 79 12013/ 8/19} 7 ND{17) Below 1/4 
Tritium: 60 (2013/ 8/19} 7 4.0 Below 1/20 

Cesium-134: 
Cesium-137: (2013/12/16)-7 150 
Gross~: 390 (2013/ 8/12)-7 520 
Tritium: 650 (2013/ 8/12)-7 1, 100 

Below 1/2 
Below 1/4 

Note: The gross~ 
measurement values 
include natural potassium 
40 (approx. 12 Bq/L). 



Legal Status of seawater monitoring around outside of the port 
(comparison between the highest values in 2013 and the latest values) 

(The latest values sampled 
during September 16-22) Cesium-134 

discharge 
limit 
60 10 

Unit (Bq/L); ND represents a value below the detection limit; values in ( ) represent the detection limit; ND (2013) represents ND throughout 2013 Cesium-137 90 10 
::>rronuum-~u 
(strongly 30 10 correlate with 
Gross B} 

~[Northeast side of port entrance( offshore 1 km~ [East side of port entrance (offshore 1 km)] 9 Cesium-134: ND (2013)-+ ND (0.71) Cesium-134: ND (2013) --+ND (0.86} Tritium 60,000 10,000 

Cesium-137: ND (2013)-+ ND (0.53) Cesium-137: 1.6 (2013/10/18) --+ ND (0.45) Below 1/3 [Southeast side of port entrance( offshore 1 km)] 
Gross~: ND (2013)-+ ND (17) Gross~: ND (2013) --+ND (17} 
Tritium: ND (2013)-+ ND (1.8) Tritium: 6.4 (2013/10/18) --+ ND 2.2 Below 1/2 Cesium-134: ND (2013)--+ ND (0.64) 

Cesiu m-137: ND (2013) ---+ ND (0 .52) 
Gross~: ND (2013)-+ ND (17} 
Tritium: ND (2013)--+ ND (1.8) 

Cesium-134: ND (2013) --+ ND (0.69) 
Cesium-137: ND (2013) ---+ND (0.53) It~ 
Gross~: ND (2013) --+ND (17) {_~ 
Tritium: 4.7 (2013/ 8/18)--+ 2.9 Below 6/10 ~ 

~ r'\ [Port entrance] 
~[North side of north breakwater(offshore 0.5km)] ~~\ \ • 

[South side of south breakwater(offshore 0.5km)] 

~-------. ~~ 
~_,{_J......._~~-l&..u....J..~~-~~~~~~~~ Cesium-134: ND (2013)-+ ND (0.44) 

ND (2013)-+ ND (0.69) 
ND (2013)--+ ND (17) 
ND (2013}--+ ND (1.8) 

[North side of Units 5 and 6 discharge channel] 

Cesium-134: 
Cesium-137: 
Gross~: 
Tritium: 

Note: The gross 
~ measurement 
values include 
natural 
potassium 40 
(approx. 12 
Bq/L). 

Summary of 

Cesium-134: 3.3 (2013/12/24)--+ ND (1.1} 
Cesium-137: 7.3 (2013110111)-+ ND {1.3) 
Gross~: 69 (2013/ 8/19)--+ ND (17) 

Below 112 Tritium: 68 (2013/ 8/19)---+ 6.3 
Below 1/6 

Below 1/5 

Below 1/3 
Below 1/5 
Below 1/4 

Below 1/10 

Cesium-137: 
Gross~: 
Tritium: 

Cesium-134: ND (2013) ---+ND (0.64) 
Cesium-137: 3.0 (2013/ 7/15) -4 ND {0.67) Below 1/4 
Gross~: (2013/12/23)---+ Below 8/10 
Tritium: 1.9 (2013/11/25) ---+ ND ( 1. 7) Below 9/1 o 

~sb Sea side impermeable wall 

Silt fence 

.___ ______ _, [Around south discharge channel] 
TEPCO data as Source: TEPCO website, Analysis results on nuclides of radioactive materials around Fukushima Daiichi Nuclear Power Station, 

212 of September 24 http://www.tepco.co.jp/n u/fukus hi ma-n p/f 1 /sm p/index-j .html 
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TEPCO Fukushima Daiichi Nuclear Power Station Site Layout 
Appendix 2 

September 25, 2014 

@ Rubble storage area 

0 Rubble storage area (planned) 

@ Trimmed trees area 
O Trimmed trees area (planned) 

@ High-level contaminated water tank 

() High-level contaminilted water tank (planned) 
~ Multi-nuclide removal equipment 

© Dry cask temporary storage facility 

Inside the rubble 
storage tent 

Rubble 
(container storage) 

' 
, __ _ __ .. 
' . 

• 

,_, Vehicle screening ~ 
I and decontamination 

,-- site .,_ -- ---------, __ __ J , _____ , 
.-" 
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Hl 
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T reatmenl Building 
i lnstllation underway) 

MainAnti-
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• 
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::dergro:nd H4 sto ~50: :I OO 
reservoirs ---- ~/ 
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-
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. 

Futaba town 

·B0~~ 
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(lnstllation underway) 

Rubble storage tent 

t' 
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Temporary soil cover type 
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Rubble 
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Rubble 
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~ o---------
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Tank installation status 
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\ 
\ Water desalnations 

(RO) 

1 , 

Spent absorption vessel 
tempo1ary sto1age 
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temporary storage 

imulti·nur.lieeremoval equipment, etc.; 

Site boundary 

-~::_::~ ;~;~~;~ ~ ~~~ ~-
-- ~ ~· 

~:_.~..::;;.. ~ • ~;-_ I,-- , 

Trimmed trees 
(outdoor accumulation) 

Temporary waste sludge storage 

11J0111 lOOOon 



Challenge$ 

J"lil. 

Status of efforts on various plans (Part 1 ) 
I ~ : Main ptocesses I 

As of ~'"''"ml>~r 2S. 2014 'I" ----+ : Sub·m•;• processes I 
I 

Phase 1 ino laler than 2 years after the completion of the current efforts) 
I 

Phase 2 (Early period) 

2012 I 2013 I 2):114 I 

Attachment 3 

~====ii: Fieldwork 
~==~l:R&D 
._ ___ _,I ; Review 

~ -_ -_ -_ -_ -_ -_ -_: : Plan LJntil lasr month 

Grun fram& Chang' from la~r month 

2015 

Remo·:al of cebn:>, de::o1laminc:.bon anc s~ elC>lg 

~----~~:~:~~~:~:~:~:~:~~~:~:~~~:~:~:~~~:~:~:~~~:~:~:~:~~~:~:~:~~~~~~~:~~~:~~~:~:~~~:~~~:~:~·~m~rn·~~~~~m~·~,~·~~~lf~~~ili~~~,~~~~~l~~c~~~~~~~~~~~~~~I~~··~~•~••~•~ 
J1it 2 I oontam1rallon,•sh1~ d1r9 rc$1o•at1or :if fl.cl hardllrg c-qu1p""cnt 

I 

> 

J1it4 

I 

I 

I 

I 

1._ __ ~Jl'-------------'I R~r1<w:il ~f ~~b·;s n II'~ po<Jlf~P.I check ere. 

I ) 

I 

I 

Stl~erion 6f a fueh'fuel dtbris 
rC'movin9 plan 

FLJel rem~wal 

I 

) 

> 



Challenge$ 

Status of efforts on various plans (Part 2) : Main PfOCe&ses 

; Sub·main procene$ 

As of September 25. 2014 T 

Phase 1 (no later than 2 years afler lhe completion of the current efforts) Phase 2 (Early period) 

2012 I 2013 I 2/:>14 I 

~====ii: Field woi1< 
I :R&D 

~====ii : Revi•~ 

~--------------~ :Pl:.nuntil las.rmonth 

Green fr.1mc: Change from las• month 

2015 

-.. • ···.·:., 1. r· ·. :··; ... ··: r :. o!·:···· J::T· • :···· ··.·.·d·· ·····!: 1·1i. ,., ····• \ Obje"ive: _ ~ . ___________ -· __ .. ___ _ ;: ________ .. __ ·- __________ -· __ :' _ ~·· ___________ -· __ ·- _____ ---;----.---------------------------, \\1t1abli Ii 
.... ~,~ .. :: : ·.~:· .. ~-•:.~·~ ~~·.~r~ · ::· .:· ·~r ~ .: . ·~: .. •!. ·: • _:··- _ .. ~· -·: .. :~ :~:·:. ·~ ·:~·:~·:-.~ '..1.: .•. _ .•.• _ •.•• _ .•.• _ •••• -· .•.••••• _ •..• _ •••• _ •. ·- _ •• _ -· ··-····-·F '=========================<;::i <.ont mi nation 

O::c::·11<1r1ir;i~on ol .. _ i:: ~ . ·:~::_:···"-''. ·~ ·~· '.'~ -.. --··: ~: .::· .... i~,··}~:! ,,:·~::!, ~·-;'·:)~.'.: .. ~.' _,. =.: .... ~· .·: ~· .··.~· ~· .·.·.: •·· •. :- ..: ~· ., .•. -- "~· ... ~· •·· = ~·..: ~·.·: ~· -· ·: -- .••• ~·.-. ~ .:~------1=================+·=========;:0'>.l lbot r ~hn(llogy 
~··a1nsi:::·::'lhi.> ·· .: .. !·.•·:· .: ·• •: ·-L:. : .. :· • )/ 

bu1dir·; - - - - - - -· - .. ·• - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _·::_ ___ .t::================l========2 

MP.~SlJfP.~ ;c. 
reduce cveretll do:se 

]1--,f-~-:~~-·~-~~~~-~-~-:-:-;-:-~~:~-lc-:~-c._i_:_~(_·>_•_i'd_:r~~-:~_vo_r<_c_·-_•_·o_n·_:~_·,_1;_~~_Y_,._·e_m_c-_1_11_:: ______________ _._:-----------~'>.';> '+rJ· Reviewed based on 
'1 the progress s:atus 

nspec;ticr:repcwofl==C=r=5;!="='=n:o=. ·="'=nc=L=d=l'C=· '=· ·=cl=to=~.1=-,=g=c:=c.=·J=f :=~'= .. r=::;=ui==·~='="=~ ·=c·="=''='c=c=tn=~=~·=.:·=P=C="/=:2=i ===================t'.-)--------1-----------------~. 1 
l~~king lo::::;i.li:>n~ of Cc5 ~I'. m:i. Jf:lCL!il'•; :J ·1 [!"51 .. ,~ c:c ... ;f :l·c· C:ui:•!'!"Cn: •c. !l~.::iccr ns :-.:· !'C"l ::~:· :1r1 ~ 

the PCV f==:::!;~=:=:=:~=:=:~=:=:=:=:=:=:=:=:~=:=:~=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=!i=:=:=:=:=:=:=:;at~jiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifi=:=:~ 
IJ ·ir:; 1 :i ·:13·: l'",:;.:-ccl :in c·f :he :·n5C'mcr: ::if :1·.::· :-iuclc;:, rc~:;:c: t1.. :::ii··~. 1 ·:;;:·.:·c: ·J:-i c·f lc·<)k n~ .J~I :irs · I · '··: lncl1..::lin-;; on·sile ::lemo1$:r,b:in I > 

Fuel ~ettis 
rcmo11'<1.I 

S;~hlP. ~1or~9~. I i),; .. ·{ '."lpm,; · ! :-:• s:c·;,~e :-~ ... ~, 1~111·.·e~·~ e · ,~r. l\:i"·~· :~c!ll'(1 ;19 r:~. h;·.·i(:.,· ,:-n ~.1,x;i9r: ~11:r.m~idP.vP.IOj)mP.r1 c.f ~fer,. e-va ua:io'l ;echrique P.tc.) > 
J..'f'Oces:si ig.'d•SJ..'Osei R ~~~fl• d' .;,n: de· .. ,;' :"11;m.; 'I ,:-f me :.k ·l. ;.- lih:>; ,~i: ~i, .~:.;;i~;-ic1;i· :,~:: ,.,.:'."lk~·~;,;1 

1 
) 

::if4'u~l:1P.l".ti~af:P.fl-------------------------------------------+---------------------------<) 
removetl F~·(!:;.:i~l11111nl ~·f ... ,1~::1::(1· 111:.t'i-;r :.ii (1•;1;:1u1·:(!··~y (l .. ·:$1:·~•11'1•; ···t-:.t~u•Ei; f·~·~ ht!' f,;..;l •;t-l;r; 

O~e1s 
I 

I 



Status of efforts on various plans (Part 3) I 
~ : Main processes I I : Field W<lrk 

~ ; Sub·n•3in processes f!,::====!I : R&O 
r I :Re~ew 

-----------------------------------------;.A;;;s..;o;,;f.;;S;,;e;,i!D;.t;,;e;,;m;.;,;;b;,;e;;.r..;2;;,;5;.,..;2;,;0..;1.;~-T;.... ______________ -1 ~---_-_-_-_ -_-_: Pl•n until l•st month 

Ch•ll•ng•• The Phase 1 {no later 1han 2 years al1er 1•e completion of !he curren1 efforis; I 1 The Phase 2 (Early period) Gfeen fr•m•: Change from last month 

Rctainc·::I water 
:realment pl(lr 

2012 2013 I 2')14 I 2015 

VOb:cctivC' implc!'l':c!'I~ t11C' "'·CJ1ur<?i to :mpro· .. t r~c rC'li.1bil:ty o; the curfc:'I: f.1cili:ics I 

~(1,;in~;~; \\•;i:r.1 :'~~1-enr h:· :f!:>•~~ ~:-r llr.i'\;~i·~s l"'f·:>::inP.1~: •;ici!itiP.~ 

lrr.prc 0.-i:-~ ~hl~ r;,.! ~ili::•(,f :h: . .1,"P.I': :;i~;i: tP.!=li n: 
1}~rnc·:c :he ·clio: .ii :y ·Jf :r.; .. ,:; -:·' r:"JC::-~.i: '":;:! .:!ld $l:lrn·~!' ':>di 1 c~ .... Tr(·:nrrcn: c• rc::>i'"•!'d •;;;,I·::>~ ti·· water trca:mcr.t t.Jtilitics with improve·:! reliablli:y 

~·,1~,;~ .•i::~ ".•: r;·~·,..eu· ·Ii~ ~•f;(\ l~ ::r •:; l;.uk I~(\~(\·~~ 
(~l~in'r.h;~l; r,;,nc,kr: dnnvP.m ,;.',k""'f:n~.'·P.;, ncr:.¥.f:n: b· .. ; :l!=lii!d l;r,."d11i:~1 :::1 b~ :;i•.1:1:" i:~>'.lm\·"I ;,II\• ~lc";i \\·i~h thn i1'5~nlir1r :-:1' l".>f ~n1~4'.!=li 

·~·:·. " . . ,,,,,, .. , .... >. ...... 

> 
ln~.1.;:1:i:ic:·!l c• ~l,i··'11ciCc· ·cmc .. a! cq•_ pmc:""1 

j C::r.;ir:~r (\!1:1 i·•::;·'i::111~·~1 r·~(l~llft"! lo 111:·H(!')~ l·~i:: i;ro:o:;~:;i··~ (\···~·~11·: > 

I 

) 
) 

I 

=>l11 f: (\I·~'" Af oo-si:e fese1·:oil' \\'ater 
I 

Installation work 

Re!>b:lre !>ub-::lra1n 1acil·t·e!>. reduce 
the am~un: or gf~uncwale' ioflcw 

(rcducti~n in rctair.cd •1rotcr) 

Draw::lown :if srour::l1.\•atcr in the t1..ilding 

) G:e::luce 01our::lwater in11o~· rate 
\Reduce .. ac:....,,la:ec wa:er) 

1 1 (ln:f :ii···~ ti:l: ..• h· .,(Ir:;-~·• (\·~(I 9~ ~'\/Objective: Reduction of the risk of spreading marine 
~---------------------'------------------t. col\laminalioll duril\gthe l.akag• of contaminated water 

Plan for prcvcrting~=========: l'·=-='.=n-=s~=a~~~~:~io~-~~o~·f-~s~-te~-~~l=~=~= .. e='-=~h~-e=-e~·t=~~'.I~~~:~· ~~-~~·--~--:-~.·--:-:.~--~---~.-~-~--~ .. ~-~--.=·-~--=·--=-~--~-~--.~--:-~.--~--:.~.·-_:_~-.:_:.~.·-_:_:~--~-~--~-~---=--~--'.:':::=~It:~~~~~~~~~)----------------~ 
the spread of Sc<:l"':n~r cir-:1..· t:~r :iurr ~I ::in Sc<: ;;;n~r p1.;·!f:cnt:cr :··1t·r~1,;s :JC:i(.o't:c·: mn:cr;}l •.C•':;ic ':;i: ~ \ ) :ie:::o•llaminab~fl ~f ~adic.a~i· .. e s1rootium •:Sr j ' 

marinci::oHu:ion r-----'------------------------------------;::======~===~;;----------------_J 

' 

Gc·1wirg ~~c. :i l1~edg~ so I <J·:er ~;:;~ r:)u~e~ ;~nd b~~,.l~; \ \ 1-_____________________ _::_ __ ...:_ _______ !::==:::t===:!==s:I' Reviewed based on 11--______ ....._ 

l :he progress status I 

G<lS•'licvid w<lste 

Si:e 

..... Objcc~ivt>: Cantrel t:-ic r.1d:ation dc!>c a~ ~he· !>itc bourcaric& caused by ral'li'Jactivc ~Uh!>tJntl' etc. 
;,c:cition;,ll}' re!P:tisP.c: frorn :hE'i ~ntin:; pm·oer pl;int ;it 1rnSv.'y.;;,r or IP:S:i 

dcccrtamina:ion S1~'.t:•11.:;:1c r·:·:· t:•nti··!.;i ·::in ')I r;~1,;.::i•l'.:i1111 .. 3l :;r , .. 'J•ti ~l:ti c' j)C'11e· ~ti··%;:1c··l ·:· (11': 

I 

Objecli'"e: Reductian ro averag• 5 Sv/haur in the S6uth 
side area on site eJCcept for aroun~nits 1·4. 

plaol !.-------------------------------------------+---------------------------.-./ 



Status of efforts on various plans (Part 4) I
~ : Main processes 11 I : Field work 

~ : Sub-fna1n PfOCtSStS l~====il : R&D 
I I: Review 

As of September 25, 2014 T 
------------------------------------------------------.,.---------------- ~--------------~ : Plan 1.1n1ill;oil:>tmon1h 

Ch•ll••g•• The Phase 1 (~o later than 2 yea·s aner the comJletion of Me cwe1t eftons) I 1 The Phase 2 (Early period) Green frome: Chonge from 10, 1 monlh 

C•:;k fur bo:h 
tr~Mr.onand 

SlOIClt;e 

-iarbcr 

Cr.mmonpnd 

Tempc<a•~· :::.aSk 
storas c fad lit~· 

R&D 

lrs:~ll~tir.f" of 

2012 2013 I 

' 
1.~ 

.... 'h!}:'t .'C$j~~[.i..._ ______________ ~·-· -------------· ____ · ____ · ____ J 
I 

t ~- ·--•·-' ----· · .:n 

I 

T 

2il14 
I 

I 

I 

1
1 Fixabon 

I 

I 

I 2015 
I 

I 
> 

> 

> 
> 
> 
> 
> 

-~ ~ t-"re•••c•~-rb•"•''~•i"~~"1======================================================================================i:====================================================~-t 
~ ~E Pr~~r·:~t nn r/ t'lP. Dr.·;r.l~:-:-imr.r: '."If r:·u~:u;ili-;,•l :r.dlr-;, :-:~y br :n:1~~·:11 ;.~i>i':i:: c:-:1 •;1~ :":I' .;,f ~=''.,';?:::v ) 
u.. ~ integr1ltc' !-----------------------------------------------------------------------' 

RPV.i~C'./ ::.::im:·s •Jn i::otecl •Jn ·:ked1.:c~ic.- ir. C! s&C•\•e-::: cx·~·;:ie- c:ir:a. 1ec 1r rea~IC" ~J:il: .. ,;;i ..... ~:e · :it ""ean!. c·I n::··J;;ie.- :iut::· 1r-;;:· 

management plars J,;l\·~n ;i";J m;i"1.1fnr:uir~ dir;.i"~rn1i.;,n r nn:~- b! !~·:~:Y.:l;i"~:":•.s l\(·i~ .,.,.;i·n~~ ) 
f~r s~lic was:es t---'------~l,;....-------------------1--s-:J-J-:i_c_-,-t-n-c!n_c_-a_l:~-r-,-,,-,l-,-.~-,m-1-sc_c_I a-•• -.,-,.-.• -.-1 j-.,-._.a-,1 ... !;c$----'---------------~ 

Dccc""mi~sio1ins 

plans f~r rea::.cf 
fa:litics 

lml)IP.nui:r1a1i:>n ~t-1tP.m ~nc: 

peracrnel J..":IC..1reme1l pan 

PIM 10 e11sure the safety of 
l\10rk 

------------~-=-=-=-=-~-~-~-~-~-~-=-=-=-~-~-~-~-~-~-=-=-=-=-~-~-~-~-~-=-=-=-=-~-~-~-~-~-~-=-=-=-~-~-~-~-~-~-=-=-=-=-~-~-~-~-~-=-=-=-=-~-~-~-~-+---------------------'-----------· 
Tr(I··~;~. ~,f r;i::l)[p, ~,~.,.t>,iti·J :~~:1:xu(I·:: ;:1;·:;:.i~ r(l:;·:i:~· 

l;;;;;~~~~:~.:~=~~~:~i~~~~;~.!::.·-·~,~~--~~~·~·-_·:_s~-'c-·e_d_,_•=_c,_-j_ar~,-~_·a$_l~-'-1·-om_w_•t_er_t·_••-:m_•_,_11_"_'•~~~~.h-•-hi·-~=j_i~~~-·-~c-·-----..---------.!...--------..------------------.J:~ 
) F ncil r~· rcr(:••,11 :·bn cc·1clapmcnt 

Cc .. I 'lUJi•::i:-i cf s:ifelt 3:;:1\•1:1r:s m(l1··1':'·~;.tr'r:ti (l··~t er···:i11cer11ti··1 r;.f r.;~11.:•:1·::-ri m;.tr·3~t:mti·ll. ~::111:11· ,:::iu~ ~ris~•rti···~nl cf mer;::;: ser·:ices e:c. 

He::l1..-::ic· ~· rac :)):er. ::lc~e 1- :l"'e re$t.;·ea ·:·I ~he ~1~ n c'tce :iu11°j:r~. :e$l <:'eJ 11·-·Jn~·Jt:l"'e rrpc.1<;1t·::iua<e :ircc·I bU· ::11-;;i. anc L··c 1mpc:L<:!lt qli~ii.~ prc·:it t·~1tling 



Progress toward decommissioning: Fuel removal from the spent fuel pool (SFP) 
Reference 

September 25, 2014 
Secretariat of the Team for Countermeasures for 

Decommissioning and Contaminated Water Treatment 
116 Commence fuel removal from the Spent Fuel Pool (Unit 4, November 2013) 

Unit4 
In the Mid- and Long-Term Roadmap, the target of Phase 1 involved commencing fuel removal 
from inside the spent fuel poi:>I (SFP) of the t" Unit within twi:> years of completion i:>f Step 2 (by 
December 2013). On November 18, 2013. fuel removal from Unit 4. or the 1•1 Unit. 

Work is proceeding with appropriate risk 
countermeasures, careful checks and safety first 

Check of the soundness of the Reactor Building 
Since May 2012, regular quarter!)' inspections. have 
been conducted. which have confirmed that the 
s.oundness of the Reac.1or Building has been maintained. 

commenced and Phase 2 of the roadmap started. 
As of September 24. t.232 of t.33t spent fuel assemblies and 22 of 202 new fuel assemblies 
have been transferred to the common pool, meaning 82% or the removal has been oompleted 
to date. 
Though fuel removal has been suspended since July 1 due to annual inspection of the 
overhead cranes. it resumed on September 4. There is no change in the scheduled removal 
completion within 2014. 
Since the procurement of sti:>rage casks was partially prolonged, the ci:>mmon pool run out of 
space. The plan was changed to transferring new fuel assemblies (all remaining 180 fuel 
assemblies) in the Unit 4 spent fuel pool to Unit 6. 
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Fuel removal status 
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Steps toward fuel removal 
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Installation of cover for fuel removal 
the Reactor Building 

. Cover 
,, (or container) 

1 Overhead crane 
i 

Fuel Exchange' 
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nsportation 

ontainer 

Spent fuel pool 
lr<Jnsfar 

Removal 

I C::-np c:r.d in Dec. 2012 I I ~rr·, il~r. 2012 cowJle\ec ·1 kr·:. 2C131 l2cr11r.1ccxl ir Mm 20131 

,-----------
Unit 3 To facilitate the installation of a cover for fuel removal, installation of the gantry was oompleted (March 13, 2013). Removal of rubble 

1-------' from tne roof of tne Reactor Building was completed (October 11, 2013). Currently. toward the installation of a cover for fuel removal 
and the fuel-handling machine on the operating floor ('1), measures to reduce the radiation dose (decontaminalion and shielding) are 

1 Units 1 and 2 I 

underway (from October 15. 2013). Removal of large rubble from the SFP is also underway (from December 17, 2013). 
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4.,.;. _ I Ptioto taken on Ociober 11, 2ll 

Before removal of the large rubble After removal of the large rubble Image i:>f the ci:>ver for fuel removal 

e Regarding Unit 1, to remove rubble from the top 
of the operating floor, there are plans to dismantle 
the cover over the Reactor Building is planned. 
Prior to dismantling. the ventilation system of the 
cover was suspended (September 17, 2013). 
Dismantling will be launched once preparation is 
complete 
When the building cover is dismantled and the 
rubble is removed. sufficient measures to prevent 
radioactive materials from scattering will be taken 
and monitoring will be conducted. 
• Regarding Unit 2, based on the progress of 
decontamination and shielding within the Reactor 
Building, the facilities will be inspected and a 
concrete plan examined and prepared. 
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Check for tilt (measuremont of the wator levol) 

Checlt for tllt 'meas~;~;;.e~ of the external wall 

Dismantling of the cover over 
Reactor Building Unil 1 

o ;ac• taie':tie ~ar )' rc11lOV.:i1 of ruei ano fuc c~bfls fron tre SfP, 
lhe co•1er :Ner lhe Reac::ir &Jild1rg lvill be :::lrsnar:ed lo acoelen'..: 
lhc fCfllOVal of llJbDK' en t'lc ope-'<lton noo· ·he f.11ia6or 1osc or 
lhe ~it.;; bourda1ie$ •1:tl alsc ine1ecw.: c-:·T1:a1ed le :efore lhe 
aisnar: •'lg. HonCvCf, :r.rcu9I' 1·.ca$ufCS 10 fOC•Joe u·c rcie-as.e 11\e' 
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scatte11ng agents 3 reven 1ng 
)1. Removing dusl dust from being 
an~ dirt by stirred up •ia a 
suc.1ioning dev1 ces windbreak sheet 

.4. Enhancing the dust-monitoring sys1em by 
installing a~~!~~:!~t~~~~tce relme 

I Common pool I i'""':======---""""::-:::::-=-=-===-=-=-=-=-=-=-=-------r.=::::::::::::::::::::::-=-:::::;-----........ ----.... -........ ----.... ---------------....,- - - - - - - - - -
<Glossary> 

Storage area 

( 0~er 'P"") 

An open space will be maintained in 
the common pool (Transfer to the 
temporary dry cask storage facility) 

Progress to date 
• The common pool has been reslored to a condition 

allowing it to re-accommodate fuel to be handled 
(November 2012) 

• Loading of spent luel stored in the common pool to dry 
casks oommenced (June 2013) 

• Fuel removed from tne Unit 4 spent fuel pool began to 
be received (November 2013) 

Temporary dry cask l'l> 
storage facility 

Spent fuel is accepted from the common pool 

Gpe·~~ ·:fl o:rrrrence-: on A::· ii 12, 201~; rron he taS\·51onge :·Jil::l .. g, ~·.,n~•;; ·of i ;;Hlin; drjc~~h o:rrplele-: 
1\la:· Cfr ft.ie ~1ore\I in t1e ocrrrr¢n xol seaven~"I ~· lr&"~fer•~cl 

("I\ Operatin~ llo~r: Durin~ regular inspection. Lhe 
r:::o; 0•1er the react:::r is opened while :::n the 
operating 1001. fuel inside 1he oore is replaced and 
1he c~re internals are inspected. 
("2\ Cask: Transportali~n container 'or samples 
and eQuipinenL including radioacti .. ·e mate1ials. 



Demonstration of decontamination equipment 
(1) Demonstration of suclion and blast decontamination e ui ment 
• Demonslra~on was conducted on the 1st floor of 

Unit 1 Reactor Building (from January 30 to 
February 4). The result showed that tne ~ray 
dose rate was reduced by removing dust through 
aspiration decontamination and the coated 
surface was shaved by the subsequent blast 
decontamination. 

(2) Dry ice-blast decontamination equipment 
•A demonstration was conducted on lhe 1st floor 

of the Unit 2 Reactor Building (from April 15-21 ). decontamination equipment 
(3) High-pressure waler deconlaminalion equipmenl 
• A demonstration was conducted on the 1st floor of Unit 1 Reactor Building 

(from AJ>ril 2l-29). . . . 
•Blast daoontamination: A method 10 $have 1he surfaoe by 1n1ec11ng polygonal steal 

grains into the object to be decontaminated (noor surface) 

Unit 1 
Air dose rate inside the Reactor Building: 
Max. 5.150mSvlh (IF southeast area) (measured on July 4, 2012) 

Reactor Building 

Nitrogen injection flow 
rate into the RPVl.'1J: 
27.93Nm3/h 

Temperature at the triangular c~rner: 32 4-32.6"C 
(mea•u1ed on September 20, 2012) 

Building cover 

,/ 

SFP :·2: temperature: 25.S"C 

Temperature inside the 
PCV: approx. 30"C 

PCV hydrogen concentration 
System A: 0.03vol%, 
System B: 0.02vot% 

Water level of the torus room: approx. OPJ.700 
(measured on February 20, 2013) 

Air dose rate inside the torus room: 
appro~. 180-920mSvlh 
(measured on February 20, 2013) 

Temperature of accumulated water inside 
the torus room: approx. 20-23"C 
(measured on February 20. 2013j 

Water level of the Turbine Building: OP2.733 

' Indices related to the plant are values as of 11 00, September 24, 2014 Turbine Building 

Investigation in the leak point detected in the upper part of 
Unit 1 Suppression Chamber (S/C('1l) 
Investigation in the leak point detected in the upper part of Unit 1 SIC from May 27 from 
one expansion joint cover among the lines installed there. As no leakage was identified 
from other parts, specific methods will be examined to hall the flow of water and repair the PCV. 

Status of equipment development toward investigating inside the PCV 

Prior to removing fuel debris, to check the conditions inside the Primary Containment Vessel (PCV), including the 
location of the fuel debris. investigation inside the PCV is scheduled. For Unit 1, where fuel debris may spread outside 
the pedestal, an investigation of the external side will commence. 

(lnves~gative outline] 
• Inserting equipment from Unit 1 X-1006 penetrationi·51 to investigate in clockwise and counter-clockwise directions. 

(Status of investiga~on equipment development] 
• Crawler-type equipment wilh a shape-changing structure which allows it to enter the PCV from lhe narrow access entrance (bore: 

qi100mm) and stably move on the grating is currently under development. A r.eld demonstration is scheduled lor the 2'" hall of FY2014. 

ra--11-i .. , ....... ...,. ..... _ . .,._ 
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Investigative route inside the PCV (draft plan) 
<Glossary> 
\'1) SiC (Suppression Chamber): 

Suppression pool, used as the water source ror 
the emergent core cooling system. 

('2) SFP \Spent Fuel Poolj: 
('3) RPV \Reactor Pressure Vessel) 
\'4) PCV (Pnmaiy Containment Vessel) 
('5) Penetration: Through-hole of tne PCV 



Progress toward decommissioning: Works to identify the plant status and toward fuel debris removal September 25. 2014 
Secretariat i:>f the Team fi:>r Ci:>untermeasures fi:>r 

Decommissii:>ning and Contaminated Water Treatment 
316 

Identify the plant status and commence R&D and decontamination toward fuel debris remov 

Installation of an RPV thermometer and permanent PCV supervisory instrumentation 
( 1) Replacement of the RPV thermometer 
• As the thermometer installed at the Unit 2 RPV bottom after the 

earthquake had broken, it was excluded from the monitoring thermometers 
(February 19). 

• On April 17, removal of the broken thermometer failed and was 
suspended. To facilitate removal, tests to check nust formation and fixing 
are unde1Way (from May 12). 

(2) Reinstallation of the PCV thermometer and water-level gauge 
• Some of the permanent supervisory instrumentation for PCV could not be 

installed in the planned locations due to interference with existing grating 
(August 13, 2013). 

•The instrumentation was removed on May 27, 2014 and new instruments 
were reinstalled on June 5 and 6. The trend of added instrumentation will 
be monitored for approx. one month to evaluate its validity. 

• The measurement during the installation confirmed that the water level 
inside the PCV was appro)(. 300mm from the bottom. 

Unit2 

PCV 

r.t:nt:fr1g liq1.ipn•1t 
' :w•cclorgtif.ICI 

"'o:for:rofirTir~ 

./ 1te boltt:n'lll 

......r::r_ ...... ...._ ........ _/_:::Ap:)IOJ.. 31i01nm 
PCV t:1~:t.11" OP 5-1!SO 
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~· C:;nli1111 t·1~1 u·u; ;i1.1Jii;n1enlreact1;1i; the ::ollo•r ::~s;id :;n lh;I 

'l'OvP.mF.tllof:l'P.10;': 
:3 Raise 11".e e.:iuprMnl lo r~sow oelle-::tt:r, ·•t1En m1:1'ir~ lhE :oHoT 
• CaoJl<IM lh.: .,..,1e•l8\~I b<lii;ed or ~·1e ::1lf;,111n:.:11 orlh.: l"lii;etM:: ccitle 

er~lh':,/ 1 31'1: :~ 

Method to measure water levels when 
re-installing monitoring instrumentation 

for Unit 2 PCV 

Reactor Building 

Air dose rate inside the Reactor Building: Max. 4,400mSvlh (1 F southeast area, 
upper penetrafon"" surface) (measured on November 16. 2011) 

Nitrogen injection flow 
rate into the RPv:·i;: 
15.67Nm;lh 

SFP\'<i temperature: 22.2,C 

Air dose rate inside the torus room. 
30· 118mS,1h(measured on April 18. 2012i 
6-t34mSv:h(measured on April 11. 2013) 

Wale' level a1the1riangular comer: OP3,050.3.190 
(measure~ on June 28, 2012) 

Water level i:>f the Turbine Building: OP2.877 Turbine Building 
"Indices related to plant are values as ol 11:00. September 24, 2014 

Investigative results on torus room walls ~~~;,-i1J--,,Trn·mo·· --fii•~..,,Tft 
: <»N· 1 T> . l~-20: (M9> 14~ (RCW·29) (f'FC.41> 

• The torus room walls were investigated (on the north side i . 11 '"'- ' ~ / 
of the east-side walls) using equipment specially developed : ....;, 1 r-· ~ ' c 
for that purpose (a swimming robot and a floor traveling ; ·· i · "L, '. ~ F :l tt .. l'.'.};= 
robot). i : .. 1 ... J: .. ., 

• At the east-side wall pipe penetrations (five points), ''the ~ • 
status' and "existence of flow" were checked. 

• A demonstration using the above two types of underwater 
wall investigative eQuipment showed how the equipment r s 
could check the status of penetration. 

• Regarding Penetrations 1 • 5, the results of checking the 
sprayed tracer i"5! by camera showed no flow around the 
penetrations. (investigation by the swimming robot) 

• Regarding Penetration 3, a sonar check showed no flow 
around the penetrations. (investigation by the floor traveling 
robot) Image of 1he torus room east.side cross-sectional investigation 

Status of equipment development toward investigating inside the PCV 

Prior to removing fuel debris, to check the conditions inside the Primary Containment Vessel (PCV), including 
the location of the fuel debris. investigations inside the PCV are scheduled For Unit 2, where fuel debris is 
unlikely to have spread outside the pedestal, the focus will be placed on investigating the inside. 
[Investigative outline] 
• Inserting the equipment from Unit 2 X·6 penetrationnl and accessing inside the pedestal using the CRD rail 
to oonduct investigation. 

[Status of investigative equipment development] 
• Based on issues confirmed by the CRD rail status investigation conducted in August 2013, the investigation 

method and eciuipment design are currently being examined. A demonstration is scheduled in the field in the 
2°d half of FY2014. 
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Investigative issues inside the PCV and equipment c:onfiguration (draft plan) 

<Glossaiy> 
('1) Pene1ralion- Through·hole of the PCV ('2) SFP \Spent Fuel Poolj 
('3) R.PV (Reactor Pressure Vesselj (' 4) PCV (Primary Containment Vessel) 
('5) Tracer Material used to trace the fluid flow Clay panicles 



Progress toward decommissioning: Works to identify the plant status and toward fuel debris removal 

Identify the plant status and commence R&D and decontamination toward fuel debris removal 

September 25. 2014 
Secretariat of the Team for Countermeasures for 

Decommissioning and Con1aminaled Waler Trealment 
416 

ater flow was detected from the Main Steam Isolation 
Valve* room 

On January 18, a flow of water from around the door of the Steam Isolation Valve room 
in the Reactor Building Unit 31st floor northeast area to the nearby floor drain funnel 
(drain ouUet) was detected. As the drain outlet connects with the underground part of 
the Reactor Building, there is no possibility of outflow from the building. 
From April 23, image data has been acquired by camera and the radiation dose 
measured via pipes for measurement instrumentation. which connect the air­
conditioning room on the Reactor Building 2nd floor with the Main Steam Isolation Valve 
Room on the 1st floor. On May 15, water flow from the expansion joint of one Main 
Steam Line was detected. 
This is the first leak from PCV detected in Unit 3. Based on the images collected in this 
investigation, the leak volume will be estimated and the need for additional 
investigations will be examined. The investigative results will also be utilized to examine 
water stoppage and PCV repair methods. 

a1n team so at1on ' 
Valve room 

. J .le~ Floor drain !.Jnnel 
··· .. 

Water flow 

--.1 :.i~I 
-I . . ·l I 

. .. ··· 
-· .... 

Outline of the water-flow status 

Decontamination inside RIB 
• The contamination status inside \he 

Reactor Building (RIB) was investigated by 
a robot{June 11-15, 2012). 
• To select an optimal deoontamina~on 

method. decontamination samples were 
collected {June 29 lo July 3. 2012). 
• To facilitate decontamination inside lhe 

Reactor Building, removal of obstacles on 
the 1st floor was conducted (from 
November 18, 2013 10 March 20, 2014). 

• Main Steam Isolation Valve: A valve to shut off the steam generated from the Reaclor in an emergency Robot for invesligating the contamination 
status (gamma camera mounted) 

Unit 3 

Water level al the tiangular comer: 0P3, 150 
\measured on June 6, 2012) 

Air d~se ra1e inside the React~r Buil~ing Max. 4.780rr.Svih (1F nonheastarea. 
in fr~nl of1heequipment hatch) (measured on November 27, 2012) 

\ PCV hydrogen concentration 
---Pl--~~~'·°'il System A: 0.06vol% 

/ System B: 0.03vol% 

Water level or the torus room: approx. OP3.370 
(measured on June 6, 2012) 

Air dose rate in$ide the torus room: 100-360m$vlh 
(measured on July 11, 2012i 

Water level of the Turbine Building: 
OP2,699 

"Indices related to plant are values as of 11:00. September 24, 2014 

Status of equipment development toward investigating inside the PCV 

Prior to removing fuel debris. to check the conditions inside the Primary Containment Vessel (PCV). 
including the location of the fuel debris, investigation inside the PCV is scheduled. For Unit 3, where there is 
little possibility of fuel debris spreading outside the pedestal. the focus will be placed on investigating the 
inside. As the water level inside the PCV is high and the penetration scheduled for use in Units 1 and 2 may 
decline in the water, another method needs to be examined. 
[Steps for invesligation and equipment development] 
{1) Investigation from X-53 penetration 

• Following decontamination. a field inves~gation is scheduled in lhe areas around X-53 penetration to determine the 
plan for conducting the inside invesligation and equipment specifications. 

{2) Investigation plan following the investigation of X-53 penetration 
• Based on the measurement values of hydraulic head pressure inside the PCV, X-6 penetration may decline. It is 

estimaled that access 10 X-6 penetration is difficult. 
• For access from another penetration, approaches such as iurlher downsizing the equipmenl" or "moving in water to 

access the pedestal" are necessary and will be examined. 

l ·r-- ~~ dm_._ .. 

~ ~ ta . 
<Glossary> 
(' 1) SFP (Spent Fuel Pool) 
('2) RPV (fleactor Pressure Vessel) 
('3) PCV (Primary Containment Vessel) 



Progress toward decommissioning: Work related to circulation cooling and accumulated water treatment line 
September 25, 2014 

Secretarial of the Team for Countermeasures for 
Decommissioning and Cont1'minaled Water Treatment 

516 
S1ably continue reactor cooling and accumulated water treatment, and improve reliability 

ark to improve the reliability of the circulation water injection 
cooling system and pipes to transfer accumulated water. 
• Oper;idafl ot l!le reaaor ¥'31ef •lion s-,sterr v;.ilq Un• J CST as a·-SOl.((;e cunmeoced (from .A.I)' 

S. 2013). Cc>rp;wedto Ile prmoou; sy>lmls. m od<fu:ntol'lo sh:mncd!Udoorl11C,thr.miablity :lthr. 

'"'tlor woler 'l'l"'•::n sy>lem - en""'1~. e.~. by i>creasing lhe arrourt o' """''~ slorage an~ 
n.mog d"8ljlly 

• 6Y ~ lnl1allng RO eq .. pmerot inside Ille ReaclorBuldil!; lr1 fleend of FY:lti14. the l\lilctcr-..ater 
11)0ci""1 l:op (c:rrr.tll:llicn loop) v.il be .,.,,,,,nodfrnm "Pf''°'· 3lcir l!l '1pllfCL 0 Sbn' . 

' The nnllm lmgth ef c.."tllan1Mlod walr.r translr.r pipe;~ approx 2 rtm. lld<11119 tl!c tans'orlrm of ;1xptus 
w•1.,,tolhr.uppcrh~• ("PPfO'. r.lkm) 

lrilr:Je h"IC· fr..-..m S:.>f tc. f\0 rqtiprm~rt 

~---------~ ;o.r:1 ;: :h11rngc· ll 'lC· :;f :~c· .. \';'l:\tr.·;;n~\".'r\•1 II 

Reactor Building 

[ Legend ~ Estimated leak route 

Grounawaler bypass 
'/\'tt:er pu·ip11·~ 

LOw·p&tmaablQ 1ayt 1 

Lo.-;e1 perrreable l&yer Pumping well 

l and-side 
impermeable wall 

::ic· 1r;;.tn lc :1 ·~· 

a• • : ~. 

t .. i!. ~~; 

Storage tank u 
' ~ 

Multi-nuclide 
removal 

equipment 

Facilities improvement 

Measures in Tank Areas 
• As a preventive and redundant measure for the wale< leakage from H4 N ea lank in August 

2013. ground improvement by materials (apatite). which collects strontium in soil, was 
rompleted oo September 11 . 

~l_:-- '. ;-~· 
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Location of the measure Status of drilling 

Installation status of additional and high-performance multi-nuclide removal 
equipment 
• Regarding the additional multi-nuclide removal equipment. hot tests using radioactive water 

are underway. 
{System A from September 17, System B: scheduled to commence on September 27 
System C: scheduled to commence In early October) 
• Regarding the high-performance multi-nuclide removal equipment a subsidy project of the 

Ministry of Economy, Trade and Industry, foundation construction (from May 10) and 
installation of equipment (from July 14) are underway. Hot tests will begin in mid-October. 

Preventing groundwater from flowing into the Reactor Buildings 

~aonase <J ~·oondWate< 
b'foperaill;I !te sllb4-an 

;1111'? 

To rl!<iloe groundwater level by sub-dran water pumpilg. treatmertt teslS W€te 
cond.Jcted for some sub-dran J)ts ot Units 14. The next stage wil nvoM! schedtled 
examnation or the sub-drain re<XlYEfY method. 

Reduci119 groundwater inflow by pumping sub-drain waler 

Measures IO pi.mp 14> grot.vldwaler ftowing rrom the mounlan side upstream of the 

Buildng to reO.Jce the ground\\later inflow (9f0111cM'8ler bypass) have been inptemente<I. 

TM pumped up groundwater is temporarily stored in tanks and released after TEPCO 
and a third-party organization have CX>11firmed that its quality meets operational targets. 

Through periodical monitoring, pumping or wells and tanks is operated appropriately. 

At the observation holes installed a l a height equivalent lo the buildings, the trend 
showing a decline in groundwater levels is checked. 
The analytical results on groundwater inflow into the buildings based on existing data 
showed a declining trend. 

Via a groundwater bypass, reduce the groundwater level around the Building and groundwater inflow into the Building 

To prevent the inllow of groundwater 
into the Reactor Buildings, installation 
or impermeable walls surrounding lhe 
burl dongs on the 1and side •s planned. 
Targeting efforts to commence 
freezing at the end of this fiscal year. 
drilling holes to install frozen pipes 
commenced lrom June 2. 

<Glossaw 
('1!CST (Coodensare 
Storage Taokj 

Tan~ for1emporanl1 
storio~ wale( used in 
lhe plant. 

Installing frozen impermeable walls around Units 1-4 to prevent the inflow of groundwater into R/B 



Progress toward decommissioning: Work to improve the environment within the site 
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and Contaminated Water Treatment 
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Immediate 
targets 

Reduce the effect of additional release from the entire power station and radiation from radioactive waste (secondary water treatment waste. rubble, etc.) 
generated after the accident to limit the effective radiation dose to below 1 mSviyear at the site boundaries. 

• Prevent contamination expansion in sea, decontamination within the site 

Expansion of full-face mask unnecessary area 
Operation based on the rules for mask wearing according to 
radioactive material density in air and decontamination/ ionization 
rules was defined, and the area is being expanded. 
In the J tank installation area on the south side of the site, as 
decontamination was completed. the area will be set as full-face 
mask unnecessary area (from May 30), where for works not 
handling contaminated water, wearing disposable dust-protective 
masks will be deemed sufficient . 

MP-2 

MP-3 
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Solid waste storage 
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~~~f::~~::s!:~q~l~::ed) M~; 7 rM 
S'Trimmed rrees sroraqe area /plaMed) IW 0U 
f;Cesium absorption ves.s.el s1orage area 

c~:~~~ :::;~,:~:~~!~r:'~;:~t~;; 1~~~ opera1ioni M ~;QT 

Installation of impermeable walls 
on the sea side 
To prevent contamination expansion into the sea 
where contaminated water had leaked into 
groundwater. impermeable walls are being installed 
(scheduled for completion in September 2014). 
Installation of steel pipe sheet piles temporarily 
completed by December 4. 2013 except for 9 pipes. 
The next stage will involve installing steel pipe . . 
sheet piles outside the port. landfilling within the Installation status of impermeable walls 
port, and installing a pumping facility to close before on the sea side 
the construction completion. (Landfill status on the Unit 1 intake side) 

Reducing radioactive materials in seawater within the harbor 
• The analytical result for data such as. the density and level of groundwater on the eas1 (s.ea) side of the Building 

identified thar conlarr.inated groundwater was leaking in10 seawater. 
• No significan1 change has been detected in seawater v1~hin 1he harbor for the past monrn. nor was any 

signif1can1 change detected 1n of shore measurement result$ as of last month. 
• Ta prevent contamination expan~ion inlo the s.ea. the following measures are being implemented: 

(1) Prevenr leakage ~f contaminated warer 
• Ground improvemenr behind rhe bank 10 preven1 !he expansion of radioactive materials. 

(Between l.Jnits 1and2: r.ompleled on August 9, 2013: 
belween Um1s 2 and 3: from Augus1 29 and compleled an December 12, 2013: 
berween Uni1s 3 and 4. from Augus1 23, 2013 and complere<l on Janual)' 23, 2014) 

• Pumping groundwater in con1amina1e~ areas (from Augusr 9, 2013, sche~uled ro oommence sequentially) 
(2) Isolate waler from contaminahon 
• Enclosure by ground improvement on the mountain side 

(Betneen l.Jnirs 1 and 2 from August 13. 2013 an~ oorr.pleted ~n March 25. 2014: 
between Uni1s 2 and 3· from Ocrober 1, 2013 and complele<l on February 6, 2014: 
between Umrs 3 ond 4: from Or.lober 19. 2013 and completed on Marr.h 5, 2014) 

•To prevent the ingre~s of rainwater, the ground ~urface 'liaspaved with concre1e (commenced on November 25, 
2013 an~ oomple1ed on May 2) 

(3) Eliminare con1aminarion sources 
• Removing conram1nated water in branr.h trenches and closing them (completed on Septemher 19. 2013) 
• Tffiatment an~ removal of oonraminated v1a1er in the seawater pipe trench 

Uni1 2· November 14, 2013-Apnl 25, 2014. rrea1menr of cesium and s1rontium. 
Fffiezing towar~ v1a1er sroppage oommenced on April 2. 

Uni1 3· November 15, 2013-July 28. 2014, rrea1menr of cesium. 
Water stoppage for Uni1 3 will be reviewed considering the situation at Unit 2. 
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~ .................................................................................................................................................................................................................................................................................. J 

1 4 



1~.Pfi H*71<.8 Cs134 

SDl H25 11 27 68 

SD2 H25 11 27 6.1 

SD27 H25 12 5 160 

SD32 H25 12 5 4.7 

SD56 H25 12 9 1 .1 

SD59 H25 12 9 42 

Fz-4 H26 4 .24 ND (0.2) 

H26 5 28 ND (0.3) 
Fz-5 

H266 4 ND (0.3) 

Fz-8 H26 4 22 ND (0.2) 

H25J4 H26 4 29 ND (0.3) 

H25J7 H265 9 ND (0.4) 

No.2-4 H26 5 21 ND (0.4) 

Cs137 ~(3 

180 300 

17 42 

430 880 

10 18 

4.5 ND!15l 

99 94 

ND (0.3) ND (13) 

ND (0.3) ND (15) 

ND (0.3) ND (15) 

ND (0.4) ND (13) 

ND (0.2) ND (15) 

ND (0.3) ND (17) 

ND (0.5) ND (16) 

• 

H-3 

96.000 

490 

210 

ND(2.8l 

770 

430 

ND (100) 

3.100 

4.700 

ND (110) 

ND (110) 

130 

ND (110) 

c:j:l*i'.!~1>5~ 
B:li!g[l 

;$ill : Sq L 

1 5 



• filit~*1lt 
CDJ5~ ~Y'l1~~ <J)~tl::l ~:A>Jl 

• c:p*ntw5~, B:~~i~fi~~n't11m~tJt~~tl::l c 
rtT~~B:~$~Fz-5~1Q3~­
"3i-<J) r I) 7-rJ btJtnt~~cn T~ \-@o 

(~);~ f!!~ -:71' '..I l' <]) ti!f"f 7J< 111 

( _91•,:j) 

~-I Yf<J L:i. : 3. 100'"'-'4. 700Bq/L 

·~~ .... ~--.~~~~~~~~ifiijl~~~~ 
~~~S?S6 

SD59 ;~~ 
~.~~ .. !'.'.....:. l : ·B:~7J<f\71d:~~i!!~ CF z -4) :a!l*~\T, cp 

*ilti1>5~ CS D) 7-.l<f\7 ~ ~ :Oi~~ \0 
. ~ .. · .. -· - .•. ( - -·-

; ~~.-- .. •» 

CF z-5, H25JC4\ H25JC1\ F 
z-8) 

• *H*ilti1>6~1J<f\7ld:B:~7J<f\7 ~ ~ :O~~ \0 
CF z-6, F z-7) 

(OPm/ 

7.0 

~ 
60 e :::Z 9 '..I ~I'\ 1' :1~ '"' <Pllllli!l>l!!J.l<fll < Rll!IJ.l<fll""ei!5 VJ, ~ 

cp*ili'.Pallf©5:S~lct:S:llf IC::mi7' GllL \o f--------1 40 

I 

e:::i.9'..I ~/'\1':1~t1 cc:p*.n&»a•~-c) 30 ~ .... .J 

13:1117..1< illfJcp *!l &Pa Iii 7..1< ill J: '0 :01~ L \'IE.~. ~ .. ' , ..... 
2.0 

~~M§IB¥ilCCSL \""(cp*llWalli©5s~a:S:JIEIC ----~ 1Jb7'9 Q CS~tt1J1lf.>Qo LO 

f:(J) tE:. ~. c:p *!! i'.Pa If IC :::z 9 ';/ i-: I '\ 1' :1 a OOi I 0.0 

~ 

-

· hr" 
~l,.:~ ::;. 

H26f4f1·~H2616f23Cl)tll.1!1 { f-H2616123 

I 

' • ._r--_ ~ 

I ~ 

.... ,.. 

)i : SD-27. SD-56ld:{t!!(J)SDC:ii® 
I I I I 11 I 

gQo Fz-4 SDZ SDI Fz-5 Fz-6 H25J 4 Fz-7 H25J 7 Fz-8 SD56 

7J4S. *1l*lli'Pa!ll(J)7..I< u:z rctaffl7..I< illJ: ~ :o~ L' SD27 SD32 SD59 

tE:.~. B:l!!©5:S~lct*D*llWar!!IC::ttt\7' uftL \o 
tj~±. cp*.!i.O'J~F.i --!i: F.i ail f!I ~1'.i O')J ~ F.i 

1 6 



~·~~~~~~tlB*n~~iOO 
(7)~~~~:1\)R I~::> v '-C 

201 4~11 f37E3 

*~gtlt*~fi+1 

BUGE=~-~~Y·I~9--~~tt 

t*~~+1~2 



1 



-------------------------------------------------------:771\~lt~~: 1J:Jbr=-ct~t~~li4'6S~URO;,lf@1~7J<amv )-CD,&§t.1(J)B*n 111~ga~il11llfio I~tt, B:UGENE, 
~zc~l1!~JJ~o 

t~~IE~n:~~: ~~IE~rt~~~~0)111 OA'i-Ju(J)~rt~~~~a~i'F v, B*n'1·1~~, 11·1~~r~*nn~~j, ~~tm(J) 
~~m a~il11llfio IJ~tt, E3 :UGENE1J~~AE'. v1CU&~t.1affi v )JC~lt~~a~J)~cpo 1 J=3 ~.WfJ\ 6 *z 
fJ~~AE vrco.&@*.1am v 'rc~n:,~~a~tifilio 

~~lE~rt~~ : ~t~a~11F v, *~15'11~ga~il11llfio IJ~tt, B:UGENE1J~~AE'. vJCU&~t.1affiv 'rc~n:~~a~J)~cpo 
*z(J)t~~lE~lt!~*5~a~~~~ -c, ~f~, ~~lE~rt!~I\&~ v-Cv '<o 

2014 2015 

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

7if\~iti~ 
DOD 

( E3 TIGENE/*2) 

~~~iHiti~ 
( E3 TIGENE/*2) 

~~iHiti~ 
C E3 TIGENE/*2) 

2 



,,, ...... . . . . . . . 

7 ~~~~ 
iIB~l~:71' Jv9 9~ u1=~~ 

E3liG ENE 
• 

3 



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

,,, ...... . . . . . . . 

,.. --------~ ----~ ~ ------. 
Sbi~*'~0.&~18 1 

,--------- -R~i~ti-------, 

E3liG ENE 

~11'11m~1~.tlB*u 
~~iifflD&~t~ 

4 



2. ~LJ[Q)9 A Q:J ~ A C'0)¥~~~~1_w 
CB lLGENE 5 71\~it~~*B~) 

5 



------------------------------------------------------------------~ 3[Q]9:A1J"7 7.t- :AfZ:-C~~a lJJC77f\~itl~~/\)5t C 7m~Jt,~~) 

1'~0)15i~t~~1z:asv '-cRo~,;*®1~7J<~mv '-C0)1J7 bBitl~~~nffi 

Cs·Sr 
x3 

Cs-=:J 1 Jl.;9 Cs·Sr 
Sr-=:J-< Jv9 x2 

x 3 .-----------.. 

Cs· Sr 1 r-....31~§ Cs· Sr 4, 51~§ 

=-CJ/]\ .rmrui~~ 
:.1m~~m EH~I~ 
(Bq/cm3) (Bq/cm3) 

s r-90 C*!l29.1f) 3E-02 1.5E-04 

Ru-1 06 0\~3708) 1 E-01 1.2E-03 

Sb-1 25 01~31f) 8E-01 3.8E-04 

1-1 29 C*91 600751f) 9E-03 6.9E-04 

Cs-134 01~21f) 6E-02 2.8E-04 

Cs-1 37 (*930.1f) 9E-02 2.8E-04 

Mn-54 (*~31 08) 1E+OO 1.1 E-04 

Co-60 C*~51+) 2E-01 1.1 E-04 

Ru~~(5±~) 

5it\~rt~ 

911I!§O;Jl§i 911I!~~u@m 
(Bq/cm3) (Bq/cm3) 

1.19E+05 8.28E-04 

3.41 E+01 <2.54E-03 

4.95E+01 <2.78E-04 

1.33E-01 1.24E-04 

4.37E+OO <7.76E-05 

1.13E+01 <9.16E-05 

1.79E+OO <6.09E-05 

2.35E+OO <8.40E-05 

E3liG ENE 

911I!~~;Jl§i C:: 
5m:.1m~~m c:: O)t~ 

2.76E-02 

2.54E-02 

3.47E-04 

1.37E-02 

1.29E-03 

1.02E-03 

6.09E-05 

4.20E-04 



2.2 ~ 3 [QJ9 A ?:7 7.t -A~&~$I.W ( 571\~it.~~(J)~C&b) 
I E3:UG ENE 

~sr-90, Ru-106L~91'fct, ~mWJ~~§t~f@a)ftfBXE 

YSr-90, Ru-106f=JV \-Cfct, B*n'l'1§~0)1q]_t1J~~~C~D~ 

• ~~lE~it,~~~~tct201~t~JJJGO)JCdJ, Ru~*nO)JCdJO)D,&@1~ 
51~+9~ tO 51~ ( f~~O) 1 01~) ai~m u -C, Sr-90,Ru-
1060)B*n'l'1§~0)1q]_tf=~5m 

• Sr-90, Ru-1060)~*n'l1§~1q]_t~fct, ~1JDO):J7t\~it,~~-c 
~~AE 

~*le, t~~lE~it.~~fct, 57t\~it,~~CrQJ l/1~t~JJJG-C~J]ffi 

7 
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E3liG ENE 

t~~IEBI\i~ 0) § 8~ 

~~IE~i\i~~~0)1 /1 O:A'i-JlJO)t~~IE~i\i~~~~m~ ,, 7Jt\~i\i~0)*6~~t~3:x1Ct~ 
tlJSJZr~-c, B*n11·1~g&UB*n't1~g1~mft8~Fs~O)ni~~~1-:r-:Jo 

Cs·Sr 
x3 

Cs:J 1 Jv9 Cs·Sr 
Sr:71 Jv9 x2 

x 3 ----------· 

~;ipH3.5 oH3.5 7..l<~~it~ ¢fD 
jg 1' 7.t :;x 1 

~:iii~ I 
01§'1'1/!JZl =t:u- 'r-r Agz 

x1 I x 1 
rn---........... 11 1 1 ~-.... 

Cs· Sr 1 ""'-'31~§ Cs· Sr 4, 51~§ w.>± Ru11.mz:>: 



E3liG ENE 

~ -- tffiWl$~ 
+~~iE&It.~ji*a~ c~~) 5/l\&rt~j!O')*a~ 

CJ I]\ 

;itU~B~J~ Elt~fi§j 9llI~filiJ.!m 9l1I~f~;!m 9llI~1~J.!m c ~~ 9l1I~ fili ;f! m 9l1I~1~;.!m 9llI~1~J.!m c ~~ (8q/cm3) (8q/cm3) i8q/cm3 i (8q/crn3 ) ;~mB~mcO')tt; lBo/cm3 ) (8o/cm3) ;!mB~mcO')tt; 

Sr-90 C*9291+) 3E-02 1.5E-04 1.67E+05 <9.93E-05 3.31E-03 1.19E+05 8.28E-04 2.76E-02 

Ru-106 C*'il370B) 1E-01 1.2E-03 <1.13E+01 1.59E-03 1.59E-02 3.41 E+01 <2.54E-03 2.54E-02 

Sb-125 C*~3if) 8E-01 3.8E-04 5.34E+01 <2.60E-04 3.25E-04 4.95E+01 <2.78E-04 3.47E-04 

1-129 (*91600751+) 9E-03 6.9E-04 5-.Hffcp <3.41 E-04 3.79E-02 1.33E-01 1.24E-04 1.37E-02 

Cs-134 C*'il2if) 6E-02 2.8E-04 3.17E+OO <8.33E-05 1.39E-03 4.37E+OO <7.76E-05 1.29E-03 

Cs-137 0-:~30if) 9E-02 2.8E-04 1.01 E+01 <8.91E-05 9.90E-04 1.13E+01 <9.16E-05 1.02E-03 

Mn-54 (ff.~31 OB) 1E+OO 1.1 E-04 1.46E+OO <8.56E-05 8.56E-05 1.79E+OO <6.09E-05 6.09E-05 

Co-60 C*'il5if) 2E-01 1.1E-04 2.35E+OO <1.01 E-04 5.05E-04 2.35E+OO <8.40E-05 4.20E-04 

• Sr-90fd:, ~~f~0);,1$'.1Jt~WJ~~Elt!W~);XEo JE."/C. u, Cs· SrU&~~5!3El::BDcfd: 
§f~OOf;:J,f u-C~ 'fct~ 'Cc1Jt~tlBJ3 (~~) 

• Ru-106fd:, ~~f~O);J1Jj'.1Jt§f!W~~1J'(;:_t[Q).Q00 

·~O)@O)~~~' El~W~);R~.Q&~fct~~tt~c~~Cc~ff~ 

10 



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

1E+6 ---------------------------. 

M' H+s ~1J 7k.St..9~U..6lE5 Bq/~ll 

5 1E+4 ..._ 
er 1E+3 
a:l 

- - - - - -

E3liG ENE 

- 1E+2 

~ 1E+1 

'·~ 
Cs·Sr~~mm2m§~5m§©DF~ 
1 t~§ctt~~"'(i~L \ 

0 1E+O 

Q) 1E-1 
I 
~ en 1 E-2 

1E-3 

1E-4 

1E-5 

-... .... .... .... .... ... 
.... ... .... .... ... ... ... ... ... .... ... .... .... ........ ' .._., .......... 'e a,' 

.... ... ... .... ........ ' ...... ____ > ........ 

... ... 

.... 
Cs·Srll&Fo-* Cs·SrP.&rom Cs·Srll&Fo-* Cs/Sr Cs·SrP»:ro±~ Cs·Srll&Fo-* gl):fJlllt±:llJ 
11~ § te Cl 2!~ § te CJ 31* § te Cl 7fJJ..~ 41~ § te Cl 51* § te Cl 

• §Cs· Sr~~~::B o O)Sr-90~.la~Btff u1E.*a~, 1 ~El fd:~v \DF1Jt~ 6tt-Cv \.Q1Jt, 
cs· Sr~~~2!3El1J'65!3Elfd:~m uJCDF1Jt~6tt-Cv \JJ:v \t_c~fif~~ 

• LO)JC:r/J, ~~Btff~~-:rv ,, ~~M)~O)xnm~rr:J~~1Jt9J.Qc~tlltff 

11 



~~~1E~IX!~1J\6f~ 6 
tl JC 11'1§~ fffi ~~ 

I! ,. 
..... 

(/.) 

0.1 a 
re( 
.......... 

I! ,. 
..... 

(/.) 

a 
33 

0.001 
0 2.7 

B .lrGEt±IAJ~it.~~~~l~ 
*1..t=·~1i~t~f~~Fa9(J) 1I4 
-1/5~£~ 

8 :ll GE t1 I/SJ ~it~~1J\ 
6 f~ 6nrc11'1~~ fffi *~ 

D Cli1Jl6500ppm(Sri1Jl2.6ppm) 

( ~ CUIJl3200ppm(Sr;IJl1.3ppm) 

Cl;IJ12000ppm(Sr;IJI0.8ppm) 

• Cli1Jl1000ppm(Sri1Jl0.4ppm) 

x Cli1Jl500ppm (Sri1Jl0.2ppm) 

t::. CUIJl300ppm (Sr;l.110.1 ppm) 

• Cl;IJl1 OOppm (Sr;IJl0.04ppm) 

o ~iiEfitOH5A~t(Sr;IJl1.4ppm) 

5.4 8.1 10.8 13.5 16.2 

BliG ENE 

• Cs· SrD&~t~(J.)SrB*nO".Y~~~~~~1Jt~AE (C::::tt~C'(J.)0&~,~~~C'~6 
nrc~~)~~m<,R~~~~~~~<~Q~~~~~~~~m~~nrco 

• C::::(J.)Tcr/J, ~~B~ff~b~ ,, ~~~)~(J.)xn~~b5~~1J1d1JQC:~Ur¥JT uTco 

12 



I E3:UG ENE I 

t~~lE~it~~0)*5~, Srl~x~9-Q res · sro.&~t~O)'l'i§~teym.1CB~iaj1Jt~R~ 'J , 
r Cs· sro&~if~ (21~§1.){B~) 0)0 F1Jt1ttv'J C:v'3~~~1Jt~i~?iBch1Co 
_t_~cO)~~~l~x~9-Q, ~~BtJT0)*5~1.){l'O)~~~tHH:Bo 

=,8§ 
iJ ~ ~~~iE~it1~©*5~1J\ 6tHH:B GTc:~~ 

O&~t.11J' 6(]")YJ[;1J 1) RtB~@l:±:l ( CafJ c (]"))/t~]'. (;: d:: VJ U& 

Cs · S r 0&~!3©11'1 ~*-1~cm tJtrm~ch .Q) 

~~t~m9'D8~~1J~~H~' ®7J<5R1tt: c im;fit©~~) 
mw*~~£h.Qo.&~~~~B©~Bco.&~~~~B© 
0& ~ t.1 I\(]") i"tl ~) 
O&~t-11J'6©JJ J[;1J 1) ~B~@l:±:l (Sr1Jt:J D 1' r1~) 

Cs· Sr U&~t32t3 DF ©Sr;jl~ 11-'< ff 11'1 El'"'-'513 El(]") 
D F tJtJJ\c~' ffil!7J<l;:3£tl-@U&~PJJ~~B©~3~ (SrC:&© GU&~ 

cht;: < ~ 'm~r;:~1t:) 

13 
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I E3:UG ENE I 

<<-:Jif\~itl~ctmtBcttJC~l~f~X!t9Q~1Jo-:Jif\~~CD» 

~~IE~rt!~~~1~2013tl~O)cC/J, RuB*nO)cC/JO)D,&~18513+9~VJ513 Cf~~O) 

1013) ~1~m G-Cll Sr-90,Ru-1060)B*n'l'1~g0)1qJ_tf~;5m 

f~~10180)18tl~~5~AE9:QcC/J, IB1JD0)::;7f\~rt!~~~liffi 

<<~~rr~Jtl~ctmtBcttJC~l~f~X!t9Q~1Jo-:Jif\~~®» 

t~~IE~rt!~f:.63~ \-C, 1513tl~cf~Sr-90f~x~9:Q1l'1~gf~m.1GB~Fsj1J~~R <, 9l1I!f~ 

7J<O);,;m1J~Ef!Jt,Jj 1:. ~m;,;m BNm ~ _t[Q) :Q cc: ~oi~~ 
£TC, Ru-106,Cs-137fZ::)v \-CBEf!Jt,Jjf:.tmWJ~~§t~1~~_t(Q].QL.C::~oig~ 

:tO) re C/), ~1.JD 7 mBit!~CDc 5~AEC nrc.~~lEBA1~~~~2018tl~O) J 5f~~513 

~n::;bcmM~ ~ill~a~~~o*~n::;bc~*9~Lc:c, 2omm~ 
c 0)'1'1~gf~m.1GB~ Fsj ~ l~fi 

15 



• - I E3:UG ENE I 
-:Jlt\~J\~~/J-:Jb 1 Ot3§0)tf1D7j(g:, No.1 ~30)t3t~JJJGO)/J-:JbfZ:®1J<g.Qc_C:c, Sr-90'&7.J 
Ru-1060)B*n'l'i~~g:~!JI1lHi 

9'111;.ta* iitll7J<©Sr-901IJI [Bq/ cm3] 

(7;Rata:n7.L.10±113 w c7J<) 

No. 

1 

2 

3 

iltifflt( if:Jf.l"'t .f>IHlt~) 

flt-~tMDti(x3)+1fa1't/3CftUUti(x 1 )+Agi?'t71' ~(x 1 )+Cs· Sr 
l!&;s*;t(x3)+;i51iEtt*l!&;s*;t(x2) 

f lr~ltRi(x3)+!1l1't/3CftltRi(x 1 )+Agi(t?'I' ~(x 1 )+Cs· Sr 
l!&~*.:t(x3)+7J<fitit:;tt*l!&~~.:t(x2) 

f lr~ltRi(x3)+1fa1't/3CflltRi(x 1 )+Agt't?'I' ~(x 1 )+7.ki1t 
it.~*l!&'I ~;t(x 3)+Cs • Srl!&'I ~;t(x 2) 

Cs·Sr 

SS7 1 J v9 .-------~-~-----. 
x1 

... ________________ , 

Cs::71 Jll9 Cs·Sr 
Sr71 Jv9 x2 

x3 

2.95E-02 

~'' 
Sr-90 

Ru-106 

Sr-90 

Ru-106 

Sr-90 

Ru-106 

it07J<©R u-106ilJI [Bq/ cm3] 

5.70E-02 

J17J< ti ilJI .te,-~11 
c:i ;J" in ~ El~fii 

[Bq/cm3] t©Jt t©Jt 

<3.39E-04* <1.1 E-02 <2.3 

4.01 E-03 4.0E-02 3.3 

<4.28E-04* <1.4E-02 <2.9 

1.53E-03 1.5E-02 1.3 

<9.68E-05 <3.2E-03 <0.6 

1.17E-03 1.2E-02 1.0 

16 



4.3 ~110571\~Al~®O)*a~ 
----------------------------- E3:UG ENE 

f~~lE~AJ~~O)~I,;~7J< a~~lE~A1~~~@0) 1 6~201~ § a~~ti v 1E.1J J b5t~ 1;:@7J< (~1JO J m~A~~ 
~) v, SrO)B*n'l'~~~atii~?ia 

Cs71 Jv9 
SS71 Jv9 Cs·Sr Sr71 Jv9 Cs·Sr 

x1 x3 
t~aiHi\.~~ 
~Iffilpj'( 

f*7J<B 
im/j'(m(BVl 

A.DSrJ.lm 
(Bq/cc) 

t±:IDSr;~M 
(Bq/cc) 

B*~1*~D F 

9/25 

25 

1.4E+OO 

<2.1 E-04 

6.9E+03 

x3 x2 

Cs· Sr4, 5::g;g 

10/3 10/7 

75 370 

1.4E+01 5.9E+01 

<4.0E-04 1.4E+OO 

3.6E+04 4.2E+01 * 

~)ioH3.5 

10/8 

730 

I§ 1' 7.t :.:; 
x1 

=tv- r- ', AgZ 
x3 \ x1 

Rultld.~ 

10/9 

1090 

2.8E+02 9.5E+02 

t~aIEai\.~~ 
~lfi~l.1< 

1450 

7.0E-03 3.4E-02 3.5E-01 

4.0E+04 2.8E+04 8.2E+03 

~5ipH3.5 cpfO 

, --------------, 
I I 
1 ;J<~~f t;m~ Cs· Sr 1 
1 x3 x2 : 
: 1 1 1 :--;---------~ I 

,_ ------_ .::;.;,-;,;-,;;;;.;.-;;. _.,• 
~1.JO 7 mait!~ 
(~)~lff~l.1< 

Cs· Sr6, 7:§ Fl 
Ru~~(3±a) +sr~~ (2±a) ~ 
~lWiLt=:tJ7k 

10/10 

1810 2170 2890 

2.8E+03 

2.3E+OO 2.6E+01 5.7E+01 

1.2E+03 1.1 E+02 5.7E+01 

17 
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Bf¥ 

Cs·Sr 
x3 

10.F.I 

17 

Cs-=71 Jv9 Cs·Sr 
Sr-=7-1 Jv9 x2 

x3 

18 19 20 21 22 23 

6hrai~~fii 
I II 

6hil•ii 6hilfii 6hil•ii 

m~~ 
(;~·11i9J} 

x2 
9 1111--..-...i 

24 25 

I 
6hi.i•ii 

26 27 28 29 30 

48hilf~~-ii 
II 

48 hiU~il·ii 

E3:UG ENE 

¢fD 

Cs·Sr 
x2 

19 



E3:UG ENE 

~- rlUJJ~~ 
F~:R6hX3[g]f~ iei~:R6h x 4[g] + Ji*3C48h~'ii i~ 

c::i/J\ 
:=reB~re EH~i~ ~Il@D;=re ~rnH~;=re 

9.i1Ilf~;J! ~ c: 
~Il@D;=~ ~Ilf~;~re 

WHl1~:J!~ C: 
(8q/cm3) (8q/cm3) ~ - ·ti!; re B~re €5/J\:=reB~re (8q/cm3) (8q/cm3) c::i /J\ I~ .x .x (Bq/cm3) (8q/cm3) 

C:O)tt C:O)tt 

Sr-90 C*~291f) 3E-02 1.5E-04 1.12E+05 <5.29E-04* 1.76E-02 1.12E+05 <7.22E-04* 2.41 E-02 

Ru-106 C*!l370El) 1 E-01 1.2E-03 2.82E+01 <1.26E-03 1.26E-02 2.82E+01 9.93E-03 9.93E-02 

Sb-125 C*!l31f) SE-01 3.SE-04 2.92E+01 <4.86E-04 6.0SE-04 2.92E+01 6.38E-04 7.98E-04 

1-129 Ol'il1600751f) 9E-03 6.9E-04 J-.Hffcp <1.32E-04 1.47E-02 ):j~ffcp J-.Hffcp -

Cs-134 o~ig21f) 6E-02 2.SE-04 <3.10E+OO <1.42E-04 2.37E-03 <3.10E+OO <1.78E-04 2.97E-03 

Cs-137 o:ig3Q1f) 9E-02 2.SE-04 6.69E+OO <1.23E-04 1.37E-03 6.69E+OO <1.21 E-04 1.34E-03 

Mn-54 C*!l31 OEl) 1E+OO 1.1 E-04 <1.78E+OO <1.12E-04 1.12E-04 <1.78E+OO <1.14E-04 1.14E-04 

Co-60 C*~51f) 2E-01 1.1 E-04 <1.06E+OO <1.58E-04 7.90E-04 <1.06E+OO <1.37E-04 6.85E-04 
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[Cs·Sr~Jf~~tfj D (])Sr-9o;;}l] 
1 E+6 

1 E+S 

- 1 E+4 
("') 

E 1 E+3 
(.) -...... 
C"' 1 E+2 a:l -~ 1 E+1 

'·~ 1 E+O 0 
()') 

1E-1 I 
~ en 

1E-2 

1E-3 

1E-4 

A. D 7.kSr-9o;_;)i ( 1 .12E5 Bq/cm3 ) ---------------------

/~\~~~~~ 
,----®2!! 1§1 CT.>Ja.l!l*CT.>DFli -------1 
l__!_ta 1§11 =.lt ~ -c~~< ii "'F _J 

~----1 

--.Gh 

-0-12h 

-0-18h 

-0-24h 

-0-48h 

__.._ 72h 

Cs ·SrlJ&Jl!iii Cs· SrPBd;~·ii Cs· SrlJ&Ji!iii Cs· SrlJ&Ji!iii Cs· Srll&.ti!fii Cs· SrlJ&t,!fii Cs· SrP~t;!fii 
1il 13 t±: CJ 2ii 13 t±: CJ 3* El t±: CJ 4il 13 t±: CJ 5ii 13 t±: CJ 6ii 13 t±: CJ 7ii 13 t±: CJ 

I E3:UG ENE I 

• im7J<48 h f~l~Cs · Sr~§~ 1 ~§ (})B*n~~~1J~7'C! < f~l'o ~tE., Cs · Sr~§~.12,......,5!§§ (})0F1J11 !~El l~tt 
I'\ f~ l'g Q LC ~tii~~o 

• pH~~rl~~(})Cs · Sr®~~J61§ El--r~~' D F ~iil~riao 
• ~1JD-:77t\~ttCDam~:;{_~~GtE.~§1~6, 7t~Ell~J:'0, WH~9QD F atii~--CC!QCC:atii~~o 

--
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E3:UG ENE 

;!s~ t~8iE8rt,~~(])*6~1J'G 
~ill~-~~~M~~rc~~(])~~~~ fj if8 

taltf:l v JC~~ 
6 : CTI~~'l'i65~ 

U&~M1J'G(J)J7 Jl.t1J ~8IT~rt!~l:2B~ \-Z:' U,&SM1J'G(J)J7)l;/J 1) mzB;gtf:l~lii8KBo oH1J'iy Jl;/J 1) Ct.IN 
IJ /mB~§::±:l tt-@c c:i:~ ~, ~I!7.J<c:j:J(])CamzBJJ:c1J'i5/t~~~JHmz v, a.&SM(J)~ootJ'itm~ 

ch-@CC:cll&SM(])ll&Soo~~@~V-@CTifttt65~o 
C s · S r U&S18(]) 

~7.1<*1* ( ffmi)Jrt(])~j 6 : qi~g'li(V)~ 111figH¥ffije8~Faj1J'i~_a~ \ 
~) ~8IEfirt!~l:2Bv \ctilQJti(])fi!~~Oi~KBo ffmi)JiE1J'i~~ v -Z:v \-QqJfig'li(V)~ o 

6 : CTI~~'l'i65~ 
~J5~ mzxr(J):ffff ~~1Hrt!~l~2Bv \ctilQJti(J)fi!~~lii~~o a,&~~J5~mzB CSS C¥D~7lJW) , ~t~ 

~Jn, m~{~) 1J'iU&~MI~ 1"1~ v, a,&~oof~1J'i{~~ v -z:v 10qifig111(V)~ o 

6 : qi~g'li(V)~ 
a,&• M 1J' G (]) -P J Lt i.J ~8IEfirt!~I: 2Bv \ -Z:, U&•M1J\ J3(J) Y JV i.J lj Jm)=f;§tf:l 2:ff~Kf;\o pH1J'iJ7 JV i.J lj j~f}N 
1) Jm)=f j§tf:l tt0(_.C:I:~~, ~lH! c:p (J)Sr(])-g31Jt ::::J D 1 r C:: 7J: ~, U&•Mi:U&•cn g-:1~~ 

~ v -Z:v \-@qJ~g'li(V)~o 

x : qJ~g'l17J: v 
C s · S r a,&~18 

OF (])Sr;~mfiX:ff'ti *8IHi\'.!~l~L"pH8~~ vler~(])Cs · SrD,&St8618EI ::±:l DcDF1J'i[!jz~o Sr:~m1J'if~ 
2 t8 El "-'518 El(]) v \Cs · SrD.&•t86t3EI c D F 1J'~~Gttt.:.(_. c1J'G, Sr;§mHxff1l'i(J)~3~1d:i~f%~ 
o F tJ'iJJ\cv' C::*UWf o 

~ : q}~grl'i(V)~ 
~I!7.J<l~;3~tt-@mz ~~1Hrt!~l~2Bv \ctilQJti(J)fi!~~lii~~o a,&~W~mzBCSSC~D~W),~-
7-f(])~3~ ~Jn, m~{~) tJ'iSrc&J® va,&~cttl~ < v \Jfj~ Cm~{~, ::JD-{ r) 1~~1G v, a,&~ 

cttg-:1~~~ v -Z:v \-@qJ~g'l'i(V)~o 
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Cs· Sr D,&~18 
(f)'li§~Hi *ns~ rai 
tJ~~Hv \ 

~~IE ~rt.~~ (f)*6~ tJ' S 
f.iVJ L-~tuc~~ 

U&~MtJ'S(f)J7 Jll/J 
lj~)j;gtlj 

~8IE~i\'.!~(f)*6~~ VJ 
f.iVJ J.6~nrc~~(f)lii~~B5n 

oH~~~ rn~111) 1=~VJca;.tm~~7ll 
~~atlPffiU 

J7JLi1J IJ im~c =oo&~111figtJ~1~ s 
h.QD&~M~fflv \, D F ~~iJifiIIio 

E3:UG ENE 

~8IE~i\'.!~(f)*6~~ VJ 
~VJJ.6~nrc~~(f)~~~~~~Bffi 

(lil&f.A] pH~~~ crutit~) 1;:~ VJCa~/t~~m~Pl~tr~mu 
· Cs· SrU&~t8(f)_bfit1J!UcoH~~~afiv '· Sr-90(f)·l·1§~rn 
-~~~~~C~~~~~ff~Cff~~Hiii~)) 

(ff &ii B] tt~®·f~ (J) D F ~iJifffii 
· 1i®U&~M(f)Sr-90(f)'l11ml~*nB~Faj, ~*n'l1§~~~i!1fifii 
c~~iE~~cff&il C~$*m1~atiii~) ) 

(lil~~D] SS"71 Jv9(J)~J!(~U¥10t.tm-1 t.tm) 
·SS C¥~~7lJ~) B*n(f)fe<YJSS71 Jt;9(f)~Lf~~ 
1 0 J.1 m-1 J.1 ml=~~o 
· ~~filH~ c (f)Cs · SrU& ~ 181 18 El. 218 El (f)Sr-90(!)•1'1§~ 
rn•~~, ~ntt~~ttGC~~~~~m~) 
· 1#tt-CSS71 Jl;9(f)~ifil*~~_t~, ~ff_t.~1J'SSS 
71 Jv9(f)il*n1semC?J~g~a~a~ij!fifii CEit~ 1 o BI-){_t) 

(ff~E]~~~~~VJft~~(J)~n 
· Cs·SrD,&~18418§ · 518El(f)filimi=;[§'tiitlttJ~~~@ch.Q 
~ 5D,&~t8(f)~~@~~~o Sr-90(f)'l1ti~l~*J'CB~Fsj, ~*n'ti 
§~~ttt~ c~aiE~~clil&f.) 

(lil&f.A] pH~~~ Clt't~) 1;:~VJ~~i*(J)~~ 
· Cs· SrU&~t8(f)_t;Jit1JiucoH~~~~fiv '· Sr-90(f)•l'1§~rn 
•s~~j~~iJI1iIIi c~~iE~It~~m&~ c~l*m'~~tiii~) ) 
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C s · S r D,&~18 
2 t8 El '"'-'518 El (f) 
D F tJt1J\c~' 

~~IE ~rt.~~ (f)*6~ tJ' S 
f.iVJ L-~tuc~~ 

ll&~MtJ'S(f)J7 Jll/J 
lj 1JX)-j;t§!t:l::l 

mI,7..k/::3"~hi:>D& 
~ pjj;§ /JX)-j (f)~3 ~ 

~8IE~i\'.!~(f)*6~~ VJ 
f.iVJ i6~htc~~(f)lii~~D5n 

pH~~~ (~~11'1) I~~ VJ ::::JD -1 r 
~~§~~ 

:p J ll 1J IJ im~c =oo&~1l'1figtJ~1~ s 
hi:>D&•Mg:m~ '- D F g:~lJifiHio 

E3:UG ENE 

(Oi&f.FJ pH~~ rn~~) 1~~'9::Jo1 r~)~m~ 
· ll&~M1J'S(f)J7Jl;/J 1J ;gt:l::l(f)~3~1Jt1~~' C::t~AE:chi:>ll& 
~t8No.1 5~Cs · Srll&~t81=~~ G. ~~~ll&~t8c(f)Sr-
90(f)~ntt~~~~ (~~~~-Cff~) 

(m&il B] tt~®·f~ (J) D F 8lJifiHi 
·KMll&•M(f)&~O(f)tt~rn~~~. ~ntt~g:~iffj 
<~~iE~~cm&il C~$*m1~atiiicp) ) 
(Oi8~D] SS-:71' Jv9(J)~Si!(~L~10ttm-1 um) 
· SS (;~~~W~) ~n(f)JC&"'JSS:J 1Jl;9(f)fL1~g:101.1 m 

tJ'S 1 /.1 ml~~~ 
· ~~filH~fc(f)Cs·Srll&•t8118§. 2t8§(f)Sr-90(f)•l'1§g 
NJ*5GB~~~. ~n·1·1§gg:ttf.Q_t.~21:[Q] c:, c~~iEaitllcff~~) 
· 1#ttcSS71 Jl;9(f)~ifil*jj~_t.¥f!. ~ff_t.¥f!1J'SSS 
71 Jl;9(f)Jt*5GisemqrngJJ:B~g:~lJI1iHi 

(m~EJ~tt~~~'9•m~g:~~ 
·~•~g:~nVi:>Tc&tJ, cs·&@•m4mEI. smEl(f)~ 
~~/:)~'1'10:!'.tJ~~2~chi:>~ 3D&~t8(f)~2~g:~~o Sr-90 
(f)·1·1§grn*?CB~ ~~. B*n·1·1§~ g: ttt~ <~~iE~~cm~~) 

(ff&f.FJ pH~~ rn~~) 1~~'9Fsi*~~m~ 
· ~~H*g:;gm~ctt i:>JC&tJ. o&~MtJ'S(f)J7JLi/J 1J ;gtf:l(f)~3 
~tJtf~~' C::t~AE:chi:>ll&~t8No15g:cs · Sra&•t81:~~0 
~~~ll&~t8c(f)Sr-90(f)~*n'l'1§~g:8iJI1iHi c~~iEait~cff 
&f.) 
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E3:UG ENE 

~1-1-1-/2-~-11_/_9-~1-~-~-~-6~-11_/_2_3~1-~-:-~-
4

---+-1-2_;_7 __ 1_2_/ 1-4-12-~-2-/2-1-~1_2_/_28~ 
2015 

31=3 21=3 

t~~lE~IX!~ 
CB:UGENE) 

~~lE~IX!~ 
CB1IGENE) 

B:UGENE 
fi f7SJ ~it~~ 

, , 
I I 

UU~C] DD 

I 
I I 

r~~~A]c[~Urnl1;:t. c1:ii;t.>,-1J~7tfil -c~mn<11123-) 0 

~iLJ~12/14J.;l.~""(~1iifio 

. . . . . . . . . . . . . . . . . . . . 
\71 

I 

c::::J ~~ ~ 71< ~LU.I 

c::::J 11= ~* iFm ~ 

...,.._ __________ •DDJDDDI DOD IDDD 
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Cl~.I~ (ppm) 6000 

ca;a~ 300 

Mg;,l]Jt 400 

pH 7.5 

Cs-137 (Bq/ cc) 1E+02 

Sb-125 (Bq/ cc) 5E+02 

Ru-106 (Bq/cc) 2E+02 

Sr-90 (Bq/cc) 1E+06 

;~JDi•j•~Sr (ppm) 

~ill~~ 
HS~~A~Jl,,--;J 

1700 

160 

160 

7.4 

6.69E+OO 

2.92E+01 

2.82E+01 

1.12E+05 

(0.7) * 

3530 

160 

204 

7.7 

1.01 E+Ol 

5.34E+01 

<1.13E+01 

1.67E+05 

1.4 

-:771\~U 
H6~~C~Jl,,--;J 

7000 

332 

473 

7.4 

1.13E+01 

4.95E+01 

3.41 E+01 

1.16E+05 

1.6 

*Cli1Jlt.J,~jjt7J<•~t'l.l~L -C>Jtd.>t::SdlJl 
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~'J7-?A7J<~A?7t--A(::(}Slt~ 
•tt~5.i(::-:>L '-C 

2014~11F.l138 
~~~71<~!.l~:di~ A *IJfljj 

I ·~3-31 



omalEl*~O)i!f~ 
t-- 1J=f-r/.L.0)~1i .. J;l~lb~. ~~ .. J;l~l::}.)lt~tJt~ .. t±~~tt,rta ~~l~}000)1f~t!~1~J~l::-:Jl, \"'(O) 

~i~~~imt.:. -c .. m'-l ~~tR"tt~ifiiiffil~ f3 f::-:JL '-c~11<P2-4~~)0 

**5Z.A ?'7:;t-.Ali, t--•)=f-r) .b.1=-=>L '-C~r~ a>.ir=~~-tL .. fi~©~tRntr=-=>L '-C&:~~~!!Liiffi~fT?t©-CN.:> ~)' l~ll1*'~ 
rai©:f:~fil!J~~~tRHt©-* 1t~fT?t©-ClitJL' o 

om 9 IEl i;L ~ 0) lf~*.a 
malEl*~f::tmt±:ILt::~tR"t0)?-1:, .. ~ifiiiffi-¥5~~~ifiiiffi~Ji1J~~\9LtB~~~fJI, \tO)f::-:Jl, \"'( .. ~:15~ 

{~1J ~t c I::~ tR "t ct L "'( 0) fflC: .ll.1'1 ~~~to 
)- m91El: t-tl!JiJi.A.f::-:JL '-C .. it!!):Mlf~0)~~~1~JC:L -C .. CCS CC02~±-tl!""F ~ff.A.· ~~il9 ~ti 

fifii) ~~:151::~~t o c B *ccs~~**it~1±J: LJ~ft) 
)- m 1 O[E]: i-tl!"'Fil~~f ::-:JL \"'( .. J~fR~il:f:~~:;!tJILt::J:. ~~~~~ifiiiffiL .. ~O)*S~~tctf ::~~to 

c ~s.ll. ~1"rr&5~.A. s *~ =r-n ~JF~OO~tmtM CJAEA) J: LJ *Bit) 
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~'ltn5! .±.tJ~U!~ 

- Otl!\l'IV .. n5i (ii!!Ji!I .. ;±Ai!ll .. ~Jl~) onit'.lE , 
tt!ll!i!.PI: O±t!ff ;±A ~O)J!J;llUHl.10)~filli 

r·-·-·> ;.u.~~ OM;~ f&CT.> A. i*~ "-CT.>~~~~'l'iilfi 

. ,--> Oi1A.{tCT.>~i!.!CT.>7*CJ-1**1l~IJ1 

I os~till:t1::n:iutill:t1::1G .. Trlttl:l~. ;im~i CT.>ill:~ ·-'-·-·> Oiii~ 1:&tl:l t~ 0) tit l!Jt*ll.i O)~iilfi 

[] H~~ I 1-- -> i&l!tJill:tl:l 
OM;~ ft CT.> A. f*~"CT.>~~!Y~'l'filli 

1-'JT·?.L.7/< 

- . j I -
Oiii~1:&tl:lt~O)·IJJ0)7*CJ-i*',f;IJ~jj; - - -·~ ~·-·-·-·-

· l*llill:::k O#Ht1.il!t±ln5i (1.il!tfli!li.. i~li. ~J O)~Ji: ·~li.!X11:. I -
L1-·--> *~•C:L-r: 0 ~~till: ti:: 'If 0) tit IM!* fjJ Cl) ~f filli 

'A•1:&tfJ 01Jttt•CT.>A.i*~"-©~~1#~¥1i1fi 

,--> 0~~1:&t±l'lf0)¥iJJ0'.>7]J'CJ-f**ll~IJl 

~:lfi{6!J 
I -l-'J7?.L.7/< I 

, 7/'(.j;l:i,!!;;i;L, O::k~ttl:t±lnitdttl:t±li!.lt, ll.lt~J 0)~11:'.lE 

1> ------ --·----> 7/< ~;lj 7.. C: L -r: O'A•til!:tfl~O)J!J;~~ll.JCT.>~filli 

1-•J-T?.L. ·i*~iJl.t:V ::k~J&:±l 
OM;~f&CT.>A.i*~"-0'.>~~~~'l'iilfi 

j;.J.~iO) --+ I ·~li.!Xft. O'Amtil!:tfl~O)~i!J0'.>7*CJ-1*~~1Jl 

·lltt© 1-'JT?.L.* 
-· 

"*~ Oi!~~PJT · i!~1.i5!0'.>~'.iE'. -1 ~il::or'i Jl-il:: - L. il!\l'I: o::::i;..,')•J-1-~n'i:.CT.>:;;w*ll.IO)milfi 
.... ~ 

, 
o;gt!JftCT.> A. f*~"O'.>~~!Y~'l'filli 

I t.Ull:~~ 
O~:±l·O)•IJJ©7*Cl-/+~~m; 

I ;i;;~Ji. 1)\:ijiO) 
~ftlf**~ I ,--> 1-•) -T? .L. 7/< a: o~~nit©iK~ 

Iii. O~~ill;PJTOHii~ 

I I 
I ;;m{D!J 

ll5.l~f*)f~f I OR9iit9 Q=C:CT.>1J.A'J l-'J7?.L.7/< -L> ~tJJii'::C: 
---1 

, 1-1J-T?.t.7J.:z o~~r:~Jlllf!f.~i' Q'f 5i©ff'rL 
·l*lU\P ~> r:PJ, ~t;;7.i !!Tit Qt]!~ (f] fJ '!ii' !J. ~it. CT.>litrL. 
·~li.!Xft. 

~.Iitb<i;Jf!!i 

I Of!f.~~ m .& V:1!1'-I~ CT.>ff'i!f. 

I ~~Ji'·1J,~(1.) 
OK'i'ilf Q::C:CT.>1JA? 

---> 1-•J-T?.L.7]<.f OR9iit1.iil'.©~:lE 

!!'TB Ot~~WJ~.!!'fii-CT.>liirL. 
Ofi'!il'ill;i'JT .& V:ll'i'MCT.>liti!f. 

i!Jiilll El: Jli.l·JJ<•4'J.J· Ai*"-<T.>~W· •JA.? .. ~itlmrai .. ~•••1::§.f>:::JA."" .. 
tt f;tij B9iiJ fm'lt ( tt f;tij Ji!IUI .. tt f;tijJIJ(; it .. 11111'1 ;t.•M) .. 
~mWit<T.>••'lt<~~~-~T.f>~~<T.>~· .. •~ll~'lt .. mi!Ji•W<T.>~~©iiJfm'lt~~U) • 

~:$t11; 

tt!ll' 

i&i!t 

'A• 

tt!ll' 

~~ 
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M~!.I ~n'/J;:t ~~ ~2,~ ftlt.l.Lti .lil<:.lL1'il::-:>L '-C1tl::Wl~'"9~~$JJl 

tlhll c:p1::J±J...1Jl~ tthJl;±J... Al i@m ~n~ ~ffo:>~*111tL <~~ti o:>lii~n<m tt-c: nit.l.L t1t.iq~1. 'co:>~jf_~ LJ) 

;1ij ;* 1i~ :±l ;fij;*1i~l±l A2 x ~~~~~ ( 60Bq/ cm3) ~~ 11:'"9 ~c. ~!JimH 

7K~~cL -C=*:~~l±l *~~~:±l A3 
fd:L 

7l<*l::~;t;L, 7.l<*:ti'.A.cL "t'::l\:~1i~:±l **1ixl±l A4 

rel1tor7 J(...1tL, tlh"'Fl::tJ.~m~ ith"'Ft.I~ A5 

t- 1J7-?A.7K~ll.TiR ll.TiR A6 A~ff~l::l~to:t,9, ~«*-c:-~~to:ntii: 

ithll c:p 1::;±)...~~ ~HR~, ithll5±A. Bl JOOm ~:ti~ 111?-¥ o:>a*~ L < ~~tt o:>itiif!IJ~mH-c: .lil<:.lL 1·i1J<ir.t1. 'co:>~jf_~ i-J) 

)t;j;*~l±l ~UR l&, iti ;*~ :±l 82 WI $1¥.J fd: 1ff l!R 1:J ;t; ~I::? I.' "t' =t~~ M 

*~~cL "t'7':~1ixl±l ~UR~. 7.1< ~ ~1i~ :±l 83 
;ffl-*R 

*-*l::~;t;L, 7.l<*:ff .A.cL -C=*:~~:±l *~~- **~:±l B4 x $~1::J::L)1f~t&l. '7J<.mi.>~if/7\:'°9 ~t::.d>, ~!,lf.l{li!Slftit 

~1tor7J(...1tL, ithl'l::tJ.~st~~ ~UR~, ti!! l' t.I ~st 85 x #~l::J::L)Jf~tJkl. 'J.l<ItJ~i~::l\:'°9 ~f::./J), ~!J. · ~!,ltJ{mff 1t 

t- 1J7-?k7.k~ll.Tift $fR~- ll.'i'ift 86 x $fR l::J:: LJ mz:f&L 'J.kl!:t.i<irf 7\:'"9 ~ f::.d>, ~~ • '{f JJ.1Jfl!ift1t 

tt!!ll c:p l::J±A.!Jt~ :St lljiHft, ti!! II;± A. Cl i@Jf.l ~:ti.@ ~ffo:>~i~U1tL <~~ti o:>li~~t.i~mtt-c: nit.l.L 1·1ti<i5;1. 'co:>~jf_~ LJ) 

;1it;*~l:±:I n'itt~. ;a;*~1:±:1 C2 

~ 7J<t$.~cL-C7':~~1±l n'ittl&, 7J<t$.~~:±l C3 
Iii] 

t~ ill. 7.l<*l::~;t;L, 7.l<*:ti'.A.cL "t'::l\:~1i~:±l n';~t~. **1i~:±l C4 
f.$ 

n' rel1tor7 J(...1tL, ith"'Fl::tJ.~m~ n' itt ~. !th "F t.1 ~~ C5 x ?t~1Hll::=t~Wl'if !.lf.l{~,~.!::f.t LJ' :$t~O);( IJ·;;t--f.t L 
~ 

t- 1J7?k7.l<~ll.7.ill ,,..~. ll.7jl C6 x ?tiil.~l::=t~M'W!.lt.i<~,~!::to:1-J, ?tMo:>7-•J·:;t-to:L 

;a i!ii&~ · 1;'mo:>t-- 1J7-?A.7K~m~ ;aNimm~ c·a m~11;~~~~~ 

m 
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0.5m/s (~,)_~~) ~c (Bq/cm3) cOmC©tt 
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1u o~~..tl1~c~H 0 0 7.90E-8 100°/o 
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MPS 
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... (~)g~) ~c (Bq/cm3) cOmC(})tt • Lj.H(m) 

30ml 0 0 1.37E-7 100°/o 

20 23.2 9.98E-8 73°/o 
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elf( ~7 ~7 
<C> 

~7 ~7 

:::J~?IJ ~7 ~7 <C> ~7 ~7 

CB ~7 ~7 ~7 ~7 

E ~7 ~7 <E> ~7 ~7 <E> ~7 ~7 ~7 ~7 j'l*f 

Hllf( ~7 ~7 
<H1> 

~7 ~7 <Hl> ~7 ~7 ~7 
•Jil--J.O)!I 

~7 j'l*f <!>.It 

H2~t ~7 ~7 
<H2> 

~7 ~7 

~# 
~7 ~7 <H2> ~7 ~7 

H2il ~7 ~7 ~7 ~7 ~7 

H3 ~7 ~7 
<H3> 

~7 ~7 <H3> ~7 ~7 ~7 ~7 j'l*f 

Ia H4~t ~7 ~7 
<H4A> 

~7 ~7 ~7 

~# 
~7 ~7 

It H4JT( ~7 ~7 <H4> Si;7 Si;7 ~7 ~7 ~7 

1r H4 ~7 ~7 
<H4B> 

~7 ~7 ~7 ~7 j'l*f 

;.., H5 ~7 ~7 
<HS> 

~7 ~7 <HS> ~7 ~7 ~7 ~7 j'l*f 

? H6 ~7 ~7 
<H6> 

~7 ~7 <H&> ~7 ~7 ~7 
H27.2fl* 

~7 j'l*f Si;77~ 

I HS~t ~7 ~7 ~7 
H27.2fl* 

~7 
<H8> ~7 ~7 <H&> ~7 ~7 

Si;77~ 

1) HSil ~7 ~7 
~# 

~7 
H27.2fl* 

~7 Si;77~ 

7 H96 ~7 ~7 ~7 ~7 ~7 
<H9) 

~7 ~7 <H9> ~7 ~7 

H9JT( ~7 ~7 
~# 

~7 ~7 ~7 

G3JT( ~7 ~7 
<G3A> 

~7 ~7 ~7 
H27.2fl* 

:::i/?•J Si;77~ 

G36 ~7 ~7 
<G3B> 

~7 ~7 ~7 :::i/?•J 

G3~t ~7 ~7 ~7 
<G3-G5> ~7 ~7 

G4M - ~7 
<G4> Si;7 Si;7 ~7 

H27.2fl* 
~7 :::i/?•) Si;77~ 

G4~t - ~7 ~7 
H27.2fl* 

~7 Si;77~ 

G5 - ~7 
<G5> 

~7 ~7 ~7 
H27.3fl* 

~7 :::i~?·J Si;77~ 

G6M ~7 ~7 ~7 
H27.2fl* 

~7 
<G6> Si;77~ 
:::i~?·J ~7 ~7 <G6> ~7 ~7 

G6~t ~7 ~7 ~7 ~7 ~7 



1 -4-ij-8~$ii.7J<RTil1f~?I'J7jJIJ1f~?~lf~1Ji~5~ (H26.11.24JM.1£) 
* ~~00 ld.:~§f:~~tiEfiMlfi 

\ iliJlii• Jlljlj~O)il:iE it *lllill·il~IJJjJt 
1tij1;Jt:'·:1t-::r:.•)7 

~~ m.ti J111.J1\-
;f{~::f J11•2scm ::r:.;: 11'J1ti •• ~" *Jlji •• 

D ~Ji~Jm 
~Ji~nti ( .. (:,,. -17-t:: .A iij ) 

G7 :7'C7 <G7> ~7 ~7 <G7> ~7 ~7 ~7 ~7 :J/?•J 

ii Jl OtO :7'C7 <JlJl> ~7 ~7 <JHll> 12FJ .... c:B.l 12F.I cp 'BJ 
~7 

H27.1 Fl 
B: :J/?•J ~77'.lE 5t77'.lE lm~&7'.lE . 

Jl (cjl) :7'C7 <Jl cp > 
~7 ~7 <J1cp> 11Fl* 11 F.I* ~7 

H27.2Fl 
IJ :J/?•J ~77'.lE 5t77'.lE lm~&7'.lE 

":/ Jl (5) :7'C7 <J1D> 
~7 11Fl* <J1D> 11Fl* 12F.l ....C. 'BJ 

~7 
H27.3Fl 

v :J/?IJ 5t77~ ~77'.lE 5t77'.lE lm~&7'.lE 

I 
J2 ~Ji~Jm ~E:~nti A. ( 1'/-17-t:: ,Aiij) 

11 J3 ~Ji~Jm 
~E:~nti ;.., ( 1'/-17-t:: ,Aiij) 

'J 
J4 ~Ji~Jm 

~E:~nti I ( 1'/-17-t:: ,Aiij) 

IJ 
7 J5 ~Ji~Jm 

( 1'/-17-t:: ,Aiij) ~E:~nti 

J6 

K1(~t) 

±t!rf RT71<~ 4, OOOtJ·:.i-T?l/?$ 

No, 4 No, 7 3. OOOt *1. OOOt 
(m3) (mJ) /•;,i7~/?ff ( m 3) /•;.171':,t?ff (m3

) 

6F.l 24 B 1.490 1,870 2,080 1,880 

7 F.129 B 1.070 1,310 2.520 1,140 

8F.l 26 B 630 810 2.090 390 

9,l=J 298 150 500 1.490 390 

10,l=J 288 80 350 1.440 370 

11,l=J178 0 
180 1,310 530 (11/3j[;7) 



No.CD-1 

---0 MJR•:tl -------------
TEFIC:CJ 1 



• m 'Y t-~i\:.~~~~BE3 
A*~Jc: H25.3.30 B*~Jc: H25.6.13 C*M: H25.9.27 

t~i!JJ$ (%) ~~ZiWl)R C~l'J:=E(])) 
H261:f1 f3 42 1J v- :::J-1:::; J '\'-9a;iB~, B*M~~ni~~gt~ 
H261:f2f3 60 B**R~~nia~g ~, A*~Jc7-A. 9-·m:::; 7-1 :::; / \'-9a;iB~ 
H261:f3f3 46 B**RCFF~f~t CFF 1)-1Jf::J:.Q~*~Jtf~.Lt 
H261:f4f3 35 A*~Jt · B**ftCFF~t~ 
H261'.f5f3 39 A*~Jt · C**lCCFF~t~, C**ft~~fii~~gt~ 
H261+6f3 59 C**1CCFF~t~, C*~J'C~~nia~gt~ 
H261:f7f3 61 A**R~~ni5~g~, B**RCFF~f~ 
H261:f8f3 57 A*~Jt · B**1CCFF~t~ 
H261:E9.t=i 59 C ~*1t.CFF:Vt@ 
H261+10f3 51 B**RCFF 1J-1J~~a~~ · CFF~f~ 

H261:E11F3* 82 ~t@i9~{;gl.tt:{ v 
* 1 1 I 1 '""' 1 1 I 20 

•~I!~*; CH26.11.18I~tt) 

~l!7J<~9l~~9~.m : *~ 1 67,000m3 

B*n'l'1§~rQJ_t_0)7Cri)O)D,&~i8t~i8I~(~-:J~ \-C(~, t~~~~f~liB*n~~1; . ~·1·1§~~t~ 
~ ~~n~~O)~~~~~m~~~~~M~~~~ 

·~ -~·11 2 



No.CD-2 

3 



:Jm~it!~ : 1J:J b.f;:-Ct~f;;~1*6Sd::UR0;~~1i7.K:am~ )-CD&~~.1°0)Bmn'l'~~~:a~lJif(IDo I~ff. BliGENE, 
~z-C~!1i~nl§o 

~~iE~it!~ : ~~iE~it1~~@0)1I1o:::z7-Jl;O)~Jt!~~@:a~fF G, Bmn111~~, 111~~t~~JHt~rs~, ~~~'2)0) 
~~;;:a~!JI1llfio I ± E3liGENE1J~'~AEGtca :a ~\tc~:i:·, .. ~:ar:i o 1 2fj~JI1J'5 
~z1J~~~ Gica& l~:affi ~ \le~it~~:a~t~o 

~~iE~itl~ : ~t!:a~1'F G, *~-g-'11~~:a~!JI1llfio I~tt, E3liGENE1J~iiiAE G1CD&§j-1g:m~ \lC~ItD:a~Dfficpo 

2014 2015 

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

:::J-J(.,j-:'1 tltl~i* ~~ [iJf ~D'ffi~] 

I I IDDD I 
~m~lt~~ 

(B:UGENE/~2) *•:;!--(~ ~)~it~[ m~w;-~ t~] 

I IDIJD I 
~ §:.17X~~f) :ritif~ 5 ~ 5:r: ··~ ' '= ;i{lf,~ f. ;;iEa~ .. ~ A.. 8~ 

~ , 
~~iHlt~~ s- 1111 •D~lD 

(B:UGENE/*2) ~~iE~it~ 8/20f#l~&) I 1~-~ 
~J "/1XW&~ iHd~A...& ~ 

~~iE~lt~~ 
,,, ~· ,, ,, 

~ (B:UGENE/*2) 

4 



c s · s r U&~H3 
1 ,-,.,31~§ 

~ 
!±:. -
CJ i.]\ 

;;mBNm 
(8q/cm3 ) 

Sr-90 (*'i1291:F) 3E-02 

Ru-106 C*'il3708) 1E-01 

Sb-125 C*~31:F) 8E-01 

1-129 C*'i11600J5.1f) 9E-03 

Cs-134 (*~21:f) 6E-02 

Cs-137 C*ll301:F) 9E-02 

Mn-54 (*'93108) 1E+OO 

Co-60 (*'i151:f) 2E-01 

c s · s r U&~H3 
4, 5H3EI 

rihan~~ 
§f~i~ 

(8q/cm3 l 

1.5E-04 

1.2E-03 

3.8E-04 

6.9E-04 

2.BE-04 

2.8E-04 

1.1 E-04 

1.1 E-04 

~;.1oH3.5 ~;.1pH3.5 c:t:ifD 

[g 1' ::1' ~ *~~it;~ 

f~~iHit~~*M~ 

~l!Ij ITTi ;,;J~ m1tf~;i11~ ~l!lj~~;,;J~(:~~ 
(Bq/cm3) (8q/cm3) ;er~ B~r~ <: (]) tt 

1.67E+05 <9.93E-05 3.31 E-03 

<1.13E+01 1.59E-03 1.59E-02 

5.34E+01 <2.60E-04 3.25E-04 

7.Hficp <3.41 E-04 3.79E-02 

3.17E+OO <8.33E-05 1.39E-03 

1.01 E+01 <8.91E-05 9.90E-04 

1.46E+OO <8.56E-05 8.56E-05 

2.35E+OO <1.01 E-04 5.05E-04 

• Ru-1061d:, ~I!1~0);f!mtf§~~f~~im1J'ICL.IQJ.@f~ 

• ~O)@O)~~~ E1~m~~~v~~~1t~~~~c~§m~ 

5 



1E+5 

-tE+4 
(") 

5 1E+3 -g1E+2 

i' lE+l 

J.~ lE+O 
0 
0) lE-1 

I 
s.... 

(J) lE-2 

lE-3 

lE-4 

- - -
C s • S r ~-~O) 1 ~El-e:f~~(,' D F ~ii~~ 

Cs • Sr ll&tlt~0)2r-.;5~EI© 
-, - - - _ _ D FI~ 1 t~Elct~~Lt""Cf~(,' 

-----.!..~- .... ... .... ..... . .... _ 
... ... ... ... ... ... ... ... ... ' ... 

... ... 
...... ..... ..... ............ ' 

........... ..... .. .... ', 
... ... ... ... '" .... ... ___ _. .... ... 

• • -en a 0.1 
-< ......... 

= 0 0.01 
a 
ii 

:--,~ 

~·~ 
~ . --·~4'1m) 
1~(~ 

.· . .-.......< ...... •.....> 
lE-5 _____ ......__ ______________ _ 

• ....... <Sr&Jl.O..CM1111111) 

o~._1_4'1m) 

0.001 4--------....==;;;;;;;;;;;;;;;=;;;;;;;;;;;;;;;==-! 
Cs•SrP.&~i* Cs•SrP.&~l* Cs•SrP.&i'lii* Cs/Sr Cs•SrP.&~i* Cs•Srll&Jii!i a~filtfjD 
11UHl:lD 2iUH:t:lD 3lUH±lD ;11~~ 4tUHl:lD 5i$13ttD 0 2.7 5.4 8.1 10.8 13.5 16.2 

D]}~lt1±~l:J'C1.4m3) a;:,r~~) OJSr5~}\i.[kg/m3] 

(~2) Cs· Sra,&~131 t3El::±:lDO)Sr90B*n'l'1~gtff~ 

• §Cs·SrD,&~igtf10(7)Sr-90;a~g:Btff LAC.*5~, 1 ta§fd:~v )0F1J~t~5tt""Cv ):@1J~, 
Cs· SrU&~t32t3§1J\55t3Elfd:!t~~~Lt/cDF1J~t~5tt""Cv \~v '<-C::g:ni~~ C~ 1) 

• =£.te, 111~~t~*5C8~refil(7)m~~(7)*5~, Cs · Sro,&~131 !~El (7)·~~~~~~~~1Jt~AE~ "J ~~ \ c 
c: g:ijf~~ (~ 2) 

6 



C s · S r 0.&~1~ 
1 ""31~§ 

~ ~IE~i\:,~~ (})*6 ~ 

a/J\ 
;~m~~m 
(8q/cm3) 

Sr-90 (*!129~) 3E-02 

Ru-106 Cm~370B) 1E-01 

Sb-125 C~'il3if) 8E-01 

1-129 C*~1600Bif) 9E-03 

Cs-1 34 Cm'il2if) 6E-02 

Cs-1 37 C*~30'.Cf) 9E-02 

Mn-54 0\~31 OB) 1E+OO 

Co-60 0~~5~) 2E-01 

C s · S r 0.&~1~ 
4, 51~§ 

SbU&~ 

~)ioH3.5 ~51oH3.5 c:p~o 
jg 1' 7.t :::; 

=F v- I- I AgZ /}:@~Ht;~ Cs· Sr 

Cs· Sr U&~t~ 
6, 7t~El 

tiID.J~~ 
rs~.?<6h x 3[Q)f~ ~.?<6h x 4[QJ + i.l*n48h~~.n1~ 

Elt~i@ W1Itfili;.1m W1i11~;.;m 
9l1l!f~;-~e: 9l1I! llii ;,; m W1I!f~;.;m 

~I!f~Jll~C: 
(8q/cm3 l (8a/cm3 ) (8q/cm3 ) 

aiJ\:~m~~m (8q/cm3 l (8q/cm3) 
aiJ\;~m~~m 

(:(f)tt. c(f)tt. 

1.5E-04 1.12E+05 <5.29E-04* 1.76E-02 1.12E+05 <7.22E-04* 2.41E-02 

1.2E-03 2.82E+01 <1.26E-03 1.26E-02 2.82E+01 9.93E-03 9.93E-02 

3.8E-04 2.92E+01 <4.86E-04 6.08E-04 2.92E+01 6.38E-04 7.98E-04 

6.9E-04 Btffcp <1.32E-04 1.47E-02 Btffc:p Btffc:p -

2.8E-04 <3.1 OE+OO <1.42E-04 2.37E-03 <3.10E+OO <1.78E-04 2.97E-03 

2.8E-04 6.69E+OO <1.23E-04 1.37E-03 6.69E+OO <1.21 E-04 1.34E-03 

1.1 E-04 <1.78E+OO <1.12E-04 1.12E-04 <1.78E+OO <1.14E-04 1.14E-04 

1.1 E-04 <1.06E+OO <1.58E-04 7.90E-04 <1.06E+OO <1.37E-04 6.85E-04 

7 



1E+6 

lE+S 

1E+4 

- 1E+3 M 

E 
0 1E+2 .._ 
CT 
co - lE+l 
~ 
il!t! ..... lE+O 
0 
O'> lE-1 I 
~ 

CJ) 
lE-2 

lE-3 

lE-4 

AD 7l<Sr-90f.i1Jl ( 1.12E5 Bq/cm3) ...... 6h 

-0-12h ---------------------,----- ----

CD1 i!l§I tf:I CilJlri 
48 hfJ'b..I:."' -0-18h 

@pH3.51=11.1fi~0)6 -0-24h 

i!l§l ""t:ilt, 'DF~ilil -o-4sh 

..... 72h 

,,,,,------ ------

1 @tf:I C7J<fi~tf:l"'FPI 
L, J;t "'F~MM 

..... ~--! ~---I 

Cs·Sr~fg-~ Cs·SrP~jjtf Cs·Sr~ifi! Cs·Sr~ifi! Cs·SrP~jjtf Cs·Sr~ilti Cs·SrP~'i~ 
1ii 13 t:l:l i:i 2±113 t:l:l i:i 3ii 13 t:l:l r:I 4ti 13 t:l:l r:I 5ii 13 t:l:l i:i 6ii 13 t:l:l i:i 7ii 13 t:l:l r:I 

• ~7J<48 h f~l;:Cs · Srll&§1.11 t~El©B~n1l'i~~1Jt:A:~< i.Etl'o =£.tE., Cs· Srll&§f-12'"'-'51~§0) 
DF1Jt 1 t~§l;:tt~1~1'9-@CC:~?ii~~o 

• PH~~~f~©Cs · Srll&§*-16t~Elc~v 'D F ~ni~~o 
• U&§t~6, 7t~§l;:J:VJ, Mf~9.QD F anii~c~.QCC:ani~~o 
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~~~~~~, 72~~~*~~~, Cs·Sr~-ma~§, 7m§c~~, 

v~~b~~©DF~m~~~~ce:~m~ 

pH~~fiif&ipJT (pH3.5) ~~©Cs· Sra&-t.d6t~§~~v 'D F ~ni~~ 
~~1E~lt~~c[Q)mr::J.,~l'~nt~~ 

[ 
Cs · Sra&-t~ 1 t~ § ©·~~~~~B~~1Jt~1J'v' Cc 
Cs· Sra&-t~2t~§J.,~Bl©D F1Jics · Sra&-1~1 t~§l::tt"'-Ci~v,CC:: 

9 



=,8§ t~~1Hrt!~ · ~~lE~rt!~(T)*a 
It~ [j if.E 

~1J'6tltlt±1 vrc~~ 

®~M1J'6(T)J? J!Jt.J 1J PX ~~lE~rt~I;: as~ '"'C, D&~M1J'6(T)J? Jut.J 1J JJJZ):j;gtf:1~fli~~0 pH1Jty Jut.J 'J 

7.j;§t±:l C~h~CC::C~~- ~~*¢(T)CaJJJZBJJ:~~tt~~mJJJZ~ D&~M(T)~ 
~~-~ch~CC::cD&~M(T)D&~~~~~~~~~~~~~o 

C s · S r D&~t8 1 
0&~18(T)¢c;Jit{Lf\(T);Jith1Jtfm ~- D&~M(T)-gBi;:(T)J-Jt~~J1JtD&~ v -c~ '~ 18 El (T) 1~~~t~*~s~ra~ Jfil7.1<*1* ( f!fffi;Jit(T)~~~) 

1Jt~H~' ~~~l~~~o 

PJ51!r PX 7.J'(T)ff tt 0&~~1!rJJJZBCSSC~m~~), ~-~- M~)~D&~MCM~~ D&~ 
~f;1J"f~~ v-c~ '~~~~'11~~0 

U&~t-11J'6(T):P Jvt.J 1J PX ~~lE~rt!~C as~ '-C, D&~t~1J' 60") T' Ju t.J 'J JJJZ):j;gt±1 afli~~o pH1Jt-p Ju t.J 'J 
7.j)§t±:l Cfih~'-t:i;:~~ .. ~1!¢(T)Sr(T)-gB1Jt::::Jo1 rC::JJ:~, D&~MCD&~ 

Cs· Sr D&~i~ ch9-C~~ v-C~ '~~~~1~~~0 

218§,....,5!~§0") 

D F 1Jt1J\c~' ~i!7J<l;:~~h~PXB(T) 
D&~PJ51!rJJJZB (SS C¥J!it'1.l~) ' ~t~M'1.J, ~~1/.f\) 1JtSrC::&J® vD&~chC 

.52~~ < ~ )Jfj~ (~~{;if\, ::::Jo 1 r:) i=~1~ u, D&~ch g-i;:~~ v -c~ ,~~~~1~ 
Ji'v" .... 

~~o 
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f~~lE~it!~~~fd:, J 1' Jv9418+D&~t815t8©18f~J5X 

fl'. I •• I •• . . . . . . ......... 

1tt*~9-Y':J 
_......_ _____ ....,-~--=~-.. ---------------- -~-:-s-i=~-~18 

7 )m;JiSi~~ 

iW~l~:71' Jv9 9~ vt.::~~ 
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- •• I •• '• . . . . . . ........ 
r--------7-----------, 

Sbi ~3fi~®~t8 I 

pH~m~(3.5) 

I 
I 
I 
I ------· I 
I 

------------.. 

il\/7'1'H' tt:~; 0 ; ________ ...__________,.,.__________. ............ _ ___. 

.----------R~@~"if-------. 

~11·1~m~H!HIB*n 
~~1~U&~13 
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Clil~ (ppm) 

ca;tlm 

Mg)flJ!I 

pH 

Cs-137 (Bq/ cc) 

Sb-125 (Bq/ cc) 

Ru-106 (Bq/ cc) 

Sr-90 (Bq/cc) 

~~a5it!M~sr (ppm) 

~~~~~ 
~G~@ 

6000 

300 

400 

7.5 

1E+02 

5E+02 

2E+02 

1E+06 

~ill~~ 
HB~tA~Ju-7 

1700 

160 

160 

7.4 

6.69E+OO 

2.92E+Ol 

2.82E+01 

1.12E+05 

(0.7) * 

~~iE~U 
HS~tB~Ju-7 

3530 

160 

204 

7.7 

1.01E+01 

5.34E+01 

<1.13E+01 

1.67E+05 

1.4 

*Cli!JltJ,.:,;fj7J<*M~c!::L. L>lt~t::Sri!Jl 
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No.CD-3 

---0 MJR•:tl -------------
TEFIC:CJ 14 



• It\ 'Y t-~rt.~~~~BE3 
A*~Jt: H26.9.17 B*~Jt: H26.9.27 C**lC: H26.10.9 

t~f!JJ$ (%) iilli~)5t c~~u©) 
H261+1 QJ=j 83 ROffiU~ftO*G~@~, ~ttmJ91'1~.Lt~ u 

H261+ 11 J=j * 81 CFF~JG)~~' ottmI91'i~.Lt~G 
*11 /1 '"'-'11 /20 

•~I!~*; CH26.11.18I~tt) 

~I!7.1<~9l~~9iii~ : *~31 ,00Qm3 

• i1::J7Jv9:/Qi61JO~~~ (2~~3~) f~, 1 2.fj§~(;:~f§iillil\ 
f~fJ"~AE 

15 



No.CD-4,...., 7 

---0 MJR•:tl -------------
TEFIC:CJ 16 



1 . ~I\~ )~~A i'CJ ~7-? k~~itfi (A~fJf) 
~~~It~ 
~~*~~~-©~~~*a~m9Q~®C9Y?)©~6, ~~~~a~©fi~a~m9Q 
Ro;,;~;J<R9t~rd:, ~;,1$©J5~!ln'l'~A 1-DY=J-r)ba~?Jrc.~, Tl\'-1Jl;~A1-DY=J-r:Jb.B* 
n~~C~~~~~Al-DY7-rJD.•ma~~9Qo 

G4~9Y?, G6~9Y?©Ro;,;m1.Ka~I!gQ~fimjo 

~I!~~/J : 30Qm3/B 
B*n~~/J : Sra10"'-'1,0005-J©1 l\fE:t)J9X CEit~) 

~f1i~7\)5t 
Ji~ii~~a : 10~2B 
G4~I 1) J?~I!~1.it§cp 

-:CJ \1Jv~:::Z1-- D ':ff-'J b. 
~if<~~~ C§:::Z::f'.Y r) 

: :~· .. ~' ; ... • :-1; ...............................• ................• . ... , ;--- .. -- ... --: :· --------- --- --- ----:· -- --- ------- ----1· ------. -------·: 
: ' I • 

~I ;.~.1 Fl~ : •:t,;·•g,; : :. '· '. :· ::;11-F. 
.'i-:: : _'-t. :·I .'i-.. _:-i.. ~-

,~~ttJliQdl-.- l' ... 
I . 
' I . .. . 

. . 
w 

N.M 
® -:: -f 

1 

L 

- .. 
- 11.: , . .-~ 

~ llSil!'I 
i1 Q I ~ · ........... " ............................................... . 
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~~fl;-~ 
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N 0 .4 7 - 50 t: '/ "f:: f i No. 1 6 t: '/ "(}) J::? f:: ~ ;; Jl (}) ~ij ~ ;Jj cf J-@ iiJ ff~ tt f i 1i {, \ ~ c fJ\ ~I <OZ;. ...t. ff f i *l*f.;'& LI 
7J<JtitlrRJ~~*Jl9-@o 

. . ..... . 
No. 48 t:" ·:; J-. O)!li\;R (H26. 100i,i:a) No. 49 t:" ·:; t-- O)~~;i (H26. 1 Olli,i:a) 

t:" '/ t-- f*7J<B i!~'/.b. i!~'/.b. 
:i:~-11 t--•Jr'/ k 

134 137 

No.47 H26.11.10 ND(16) 48 79 ND(l 10) 

No.48 H26.11.10 39 96 280 ND(110) 

H26.4.28 5.8 15 27 120 

No.51 H26.10.17 ND(l 2) ND(20) 21 760 

H26.11.10 ND(l 1) 17 32 ND(110) 
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... 
·~ 

ll ~IJ 

;.:lfia~ 75 * 75 * 100.0% 46 * 61.3% 
lBLK jJl•Ji.lii\.~ 16 * 16 * 100.0% 10 * 62.5% 

~+ 91 * 91 * 100.0% 56 * 61.5% 
;.:lt:s~ 18 * 18 * 100.0% * 0.0% 

2BLK jJl•Jj.lii\.~ 5 * 5 * 100.0% * 0.0% 
gt 23 * 23 * 100.0% 0 * 0.0% 

;J!tis~ 195 * 98 * 50.0% * 0.0% 
3BLK j.ft•li.lii\.~ 38 * 7 * 18.4% * 0.0% 

~t 234 * 105 * 44.9% 0 * 0.0% 
;J!t:a~ 28 * 22 * 78.6% * 0.0% 4;<$; 4;<$; 100.0% 

4BLK jJl•jjg~ 6 * 4 * 66.7% * 0.0% 
it 34 * 26 * 76.5% 0 * 0.0% 4;t;; 4;t;; 100.0% 

;.:l*a~ 221 * 159 * 71.9% 95 * 43.0% 26 * 1* 3.8% 
5BLK J.!!!li~~ 44 * 31 ;K. 70.5% 18 * 40.9% 3;<$; 0;<$; 0.0'>/o 

~+ 265 * 190 * 71.7% 113 * 42.6% 29 * 1;<$; 3.4% 
;If.a~ 190 * 115 ;K. 60.5% ;$: 0.0% 18 * 3* 16.7% 

6BLK jJl•Jj.lii\.~ 41 % 23 * 56.1% * 0.0% 
~t 231 * 138 * 59.7% 0 * 0.0% 18 * 3 * 16.7% 

;J!tis~ 125 * 55 * 44.0% 19 * 15.2% 14 * o * 0.0% 7 B L K .................... jjiijjj''ji"""""""""" ........................ 2"7""""*""' ....................... f4""*""""' ...................... 5'1":'9°/~ .......................... 2"":i'""""' ............................ 7:4o/~ ............................................................................................................................... f""*""""' ........................... (j""*""""' ............................ Ci':°Oo/~ 
.............................. if ............................. r ................ 1"52 ......... * ........................... 69""* ............................... 45·:·4°;~ ..................... 2.f"":i' ........ r ..................... r:rao/~ ....................... ::::::: ........................................... ::::::: .......................................... fs""* ........ T .......................... o .... * ........ r .......................... O':·oo/~ 

SBLK 
.................... ;,.!.t::§..'.§!'. .................... l.. ................. ~ .. ~.~ ......... ~ ........................... ~.~ .... :!:: ............................... ~?..:.~~(?. ..................... ~~ .... :!:: .......... !.. ..................... ~.~.:.~~(?. ........................ = ........................................... =.................... .. ..................... :::: ...................... .1.. ...................... :: ...................... .1.. ................... = .................... . 

jJl•Ji.lii\.~ 21 * 21 * 100.0% 19 * 90.5% 
~t 125 * 117 * 93.6% 112 * 89.6% 

;.:lt:a~ 73 * 51 * 69.9% * 0.0% 7* o* 0.0'>/o 
9BLK jJllJj.lii\.~ 14 * 10 * 71.4% ;$; 0.0% 1* o* 0.0% 

~+ 87 * 61 * 70.1% 0 * 0.0% 0.0% 
;.:lt:s~ 15 * 3 * 4.o% * 0.0% 1a * 24.0% 10 * 0;$: 0.0% 

10BLK jJl•Jjlii\.~ 15 * * 0.0% * 0.0% 3 * 20.0% 
t;t 90 * 3 * 3.3% 0 * 0.0% 21 * 23.3% 10 * 0 * 0.0% 

;J!~<g 225 * * 0.0% 44 * 0 * 0.0% 
1 1 B L K ::::::::::::::::::::i.~~l.f.i:i:::::::::::::::::::: ::::::::::::::::::::::::~~::::::::i.::::: ::::::::::::::::::::::::::::] * iM! fl=. cF t::::::::::: :::::::::::::::::::::::::::] * fllij 1'F. cF i:::::::::::: ::::::::::::::::::::::::::::::::::::~::::::::: :::::::::::::::::::::::::::2:;:9,!i, ::::::::::::::::::::::::::?.::::~::::::::: :::::::::::::::::::::::::::2::::~::::::::: ::::::::::::::::::::::::::::g:;,:gyi, 

~t 270 ;<$; 1 0 ;$: 0.0% 46 ;$: 0 ;$: 0.0% 
;.tJ:a~ 159 * * 0.0% 30 * o * 0.0% 

1 2 B L K ::::::::::::::::::::i.J.!~Ui:i:::::::::::::::::::: ::::::::::::::::::::::::~:?.:::::::::~::::: ::::::::::::::::::::::::::::::::! * iM! i'F. cF t::::::::::: :::::::::::::::::::::::::::::::! * iM! i'F. cF 1:::::::::::: ::::::::::::::::::::::::::::::::::::i.:::::::: :::::::::::::::::::::::::::2:;:2,!i, ::::::::::::::::::::::::::?.::::~::::::::: :::::::::::::::::::::::::::2::::~::::::::: ::::::::::::::::::::::::::::g:;,:g~(.i, 
it 191 * 0 * 0.0% 32 * 0 * 0.0% 

.................. ..!f..~~'~"""""""""" ........................ ?..'?. ......... :!::..................................... """"""""""""""""""""" """""" .................................... ~ .................................... 2.:.9..!~ ........................... ~ ..... :!:: .................................... 2 .... :!:: .................................... ..9.:..9~(?,, 
1 3 B L K .................. ..i.~~H~.i: ............................................ ~ .. ~ ......... ?.f. ..................................... ] $ im! 1'F ~ cF [........... .. ............................ .! $ fJlr! i'F ~ cF ! ............................................... ~ ................................... .2.:.2.'.?.?.. .. ......................... ~ ...... ?.f. ................................... .2 .... ?.f. .......... .......................... ..9.:..9~('?.. 

~+ 69 * 0 * 0.0% 10 * 0 * 0.0% 

~+ ::::::::::::::::::::i=.!:i:::::::::::::::::::: :::::::::::~::'.::~:i:!::::::::i::::: :::::::::::::::::i:~I::::::::i.:::: ::::::::::::::::::::::~I:~:~~ ::::::::::::::::~~~::::::::i.::::: ::::::::::::::::::::3::$.:;~~ ::::::::::::::::::::::~::~:::::::i.:::: :::::::::::::::::::::::::::~:~:~~ ~::::::::::::::::::i:~::::::::i.:::: ~:::::::::::::::::::::::~:::::::::i.::::: ::::::::::::::::::::::::::::~:;:~~ 
~+ 1,862 * 823 * 44.2% 302 ;$; 16.2% 21 * 1.1% 172 * 8 ;$; 4.7% 

11/22 (±) m1£, j!i1JfLfJ{823(44.2°/o) *7C 7 L "(!)LJ .. ~;G~timili LJ:iit~o 
*tJ;f-3, "1Jfl.*~l=?L '-Cf1, ~ittmi~~l=J:!.J'iQ:J!c!:::fJ~~ct.J~~~o 

,.~~11~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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1J'6©)ntAfd:AA~ )n©C:~~ 6h.@o 
~rc, _1=_~~©~~l0*©~~-9m~~~, ~v~b©m~~~~e:~ns~~ro~7~b~b 
~1J'c~~ 6t1.@c_ C, r 1) 7~ b©;,1~_1=_¥f =513: C::lucAA<' t~ll*H~1J~~1J:.@c_ C1J' 6, 9-t:' 
~~~~;e1J<~c~ r v ~7~©~*~1J<1J~)ntA viC CTI~~·l·ifd:AA~ )n©C::~~ 6t1.@o 
~_t_J:t0,B~~©~~CJ:.@~tt~#~m~c:~~, ~~©casionm~ID©~~~~~vrc~ 
I~8~~c)3~~~fd:~~AEC~-C~ )1J:~ 'o 

10/60)8001~J: .QB~~B~I~, H~7J<~a:JJ: U7J<l~~~1J' 5;JfEA g .Q~7J<0)5-Jtff afj ~ rctJ\ ;amid:, ~IQJ~tB 
~hrc~~* "J 7J<;am1~tt/'\-C f~~ ,;am-elf!>~ rco 
10/271~7J<;t~~~OJ5'1'rnUOJ~ttBOJ±tB~iID-C*~~~;JtUAE'.a~JJffi vrctJ\ mgu I~~~ '*~~~let~ 6h1J1J' ~ rco 
11 /61~, ~±t£~gBO)±*ar*D)l v-CBtff GrctJ\ cs137;am1ct11 OJSBo/ kg c:~~*"J7J<0)12JSBo/Lctt 
l~ G-C ~hl~C:~~ )={sO)C'!d:RfJ'~ rco 
10115, 221z:J*7J< Grc_t)mrnu:litJLOJ7J<a-3~ G-cfij;,~~AE'. vrctJ\ -tz:Yr) b;am, ~ /3 ;amOJ~1~1ct1~c:1uc: 
R<, .±m~~O)~h~~O)~~tt~~~~rco 
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2, 3 sflfi)l7J<~§O))~£ tJ 7J<f~JV \-CfcJ:, 1 [QJ/ fjO)~= 9 1) ::J~'g:*~*jeg .Qo 
1 -Sfi)l7J<~§O)~~£ tJ7J<f~JV \-CfcJ:, 3[ID 2 [QJ/~0)~=9 IJ ::J~'g:*~*jeg-@o 

2. ~1i~ '07.J<(J))~1t; 

~I \1 Jv9l1I!~~f~J::.Q)$1ef~Jv \-C, tB*.Q7Cl1~< ~~trc~.QJ::-:J, ~1Fmg:~U).Qo 
~I\ 1) v~I!~l§1J~t~1i119 -@£ C' O)j~, 1 sflfi)l7J<~§ _t}rit1JlU:UiJL f~ iZ v" L\D,&~~~ g:ffi 
)\g.Qo 

3. 57-t:Y~~~iZJ(J)~~~' ~~~(~-:J~ '-C 
~~~1*ffiug:~$1e G, )Jit"A;~~~AEO)JC~O)~~~, x~m0)~8~g:~~.Qo 

Bil~8~0))JrtA7J<O)~~~~, lit!L~ ill O)ifB~iID*JJ~ ~~~~fct c, ~1.JD O))JitA~~~~~ g:fJ"-:J o 
1 Omfi~1*0))s~;~~~AEO)JCU), 11F3*J::t01 ~4-Sfl~illdSJ::U~m1JlUO)*~~~~~' 
12F3J:: t09-t:':Y~~~*~iIDO)*~~~~~g:~~B9.Qo 
9- t:':Y~~~Jn0)1:JL/.:fming: 121=3 £C'O)~JE'.C'~J)fficpo 
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1~~~*mL~•nm©~V~b~aL~©~m~~~, 11 
fj *~VJ L;Jft1!~Wnt1L r=*l*l~l\~ V ~ bD&~t~ a ~~~9-@o 
=JU~_/ ...J ,,, 
a~~-, /'-v 

-=E-Jv~l\©0&~~-1~, 11JfiJTrz:::>~10m C*~1.5kg) t~mJ\ 1J/j'~~-c 
5Rtl-Ca=J=b ~~JU~ ~11l1, o-7rz:-cntJLllSJ~1JpJTrz:~~~9-@o 

10,000Bq/LO))~£(I)7J< 100m30);~~~1 / 101;: 9 .Q~&t]I;: 
®~~®mM~O)~~~~~~~O)~(t)o 

7.J<©~~:MGC~~~g ~-~-~~~~~~-~~~) 

B~~i~~Kd (=(C0-Q/CX V'lm (L/kg)) : 1 X105 (B:Ll:GE 

~it~~*5~) 

C0 OJJJi~Cs;~~) : 1 O.OOOBq/L 

C : ;~1~f~©Cs;~~ : 1.000Bq/L 

V: ;~1~ 9 .Q1.J<O)~ : 100m3 = 1 00,000(U 

m: D,&~t1~(Kg) 

m=(10.000-1,000l/1,000X 100000(L)/ 1 X105 =9 kg 
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·m~~~~~~~~~G, ~~~~ffi~ 

* 9- i::·:; ~*~cmasJ: u~mrn~ I 1J -P 1~-v J v-T ::J 7 9-~;5m 
u, tmlct< {~)~~!61J\-@o 

No. mUAE'.IJi§ mUAE'.~~ 

1 ~n*jjm$ i~~(fil1J\61 m 

2 JETC~jm$ i~~(ID1J\61 cm 

! . 

~roJ AE'. ~~Iii 

1 OmFa~B~ 

1 OmFa~B~ 

*) i~ffi;J!~AE'.~ 
~~ff~§i.t"lj-/\.1 x -9-
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· ~g1 Om/1 Om.>< 'Y Y .::i 
... · ~g 5m/20m .>< 'Y Y .::i 

(;J!U >E~!~~~ :A"" 'Y Q) 

Jj~~j~$:;i:t~'.(E%§ : ~$:;i:t~AE 
(GM-t:J"-/'\1' x-9) 

CD~!f*·~::nn : ~~i1 .150x~~51 O(mm) 
C?)~~ : 7kg Oi3tit~~~'2J) 
®Ji*n~fH~B~~: *~1 OB 

·~ -~-:n----------------------------------------
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i!~rJb-134 : 3.3 (H25/12/24) 7 ND(l.2) 1/2~ l' 
t:;iJk-137 : 7.3 (H25/10/11) 7 ND(l.2) 1/5~ l' 
~""-1f : 69 (H25/ 8/19) 7 ND(17) 1/4~1' 
~ 1JfrJk : 68 (H25/ 8/19) 7 ND(l.5) 1/40J;.J. l' 

t~?k-134 : 
t:;?b-137 : 
~""-1Z 
~IJfrjk 

ND (H25) 7 ND(0.73) 
ND (H25) 7 ND(0.72) 
ND (H25) 7 ND(lS) 
ND (H25) 7 ND(l.8) 

i!~rJb-134: ND (H25) 7 ND{0.85) 
i!~rJk-137 : 3.0 (H25/ 7/15} 7 ND(O. 72) 
~~-1f (H25/12/23) 7 
~IJfrJk 1.9 (H25/11/25} 7 4.2 

1/4J;). 

------' 
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0*1&:±11:: ct ~~tt!!ii~O)~~q:.O);;Jiri, Cs-134 & Lt Cs-137 .!:: t I:: 1. 8 x 10 9 (Bq/ cm3) c i!J!iafio 

[
*Ji.liJJli*.Jll~J~~O)~~q:.O);;oc~IJi: Cs-134· · ·2x 10 5, Cs-137· · ·3x10 5 (Bq/cm3) ] * 1 F ~ti!!il~Ji.lillO)lj."A 1--;;oc r~;~1H&J : 

Cs-134 · · ·ND (~:±l~l~i& : *1 1 x 10 7), Cs-137 · · ·ND (~:±llJN~i& : t:12 x 10 7) (Bq/ cm3) 
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"/&tl:l~*17a:l:ff/~$,'l~~I;f'.J~.:¥-fJ~i!~?kl::lt.;o{-C1]'~ <, 1.ltlcf < ~~t~M'ti;i;(})j! 
~r::J: 7a:>~~~1:t < (J)J-J.c tJ7a:>t=~- ~n1::c1:: 7a:>1.1t1ct: < ur::t. i! ~?J....1::c1:: 7a:>ti,'l;1::J:t;o{ 
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*!fJ'?f::t(})c!::~fiilliL -CL '~o 

• 1 ~~(}):li~tf:l_;_(})~~l;t, 7J1 \-~~lV ~;t,J~2*~lf5i"J~Ll::i=F?. 11·:AH-*lflle&U:~fiilli1.J5:!(}) 
ilJ!I ::J: {:it(})"'( 0,{) o 

( tit*l;t, 1!~7J1 \-11'J"'( (})$!':A HJllJ'.iEfic!::iffilliMrl'liO)!JL±SJJi.iiil'i?*~t::il~7J1 \-(})jfrfi7{. 
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1 ~4~Mffl\ Ttfill~tJ,bO) 
il1Ja~~tti•lfiilli~~ IJIRJG2s~11 ~ iil!iilli~ 

<i¥1BT-~) 

0 JIJRll:tJ -----------
TEl=ICC 



mt-T-~~~..t!B 
PCV1i'A ~!!sys 1}~7,;Efi! 

mt-T-~il..t!B t1S1 \·:;-T!B 
1~~1 0.000041 0.000023};.J. l' 9.2E-7~ l' <*7J'A0.20) 0.00007 

2~~1 0.00011 J;.J. l' 8.6E-7 ~ l' ( *7J'A 11 J;.J. l') 0.0002 

3~~ 0.000045 0.00011 ~ l' 9.3E-7~l'(*tJA 14) 0.0002 

4~~ 0.00082};.J. l' - 0.0009 

A~+ 
i:::i i"i *g0.1~1'(0.002 ) 

$Ui:i!Bq/~ 

mt-T-~~~..t!B 
PCV:ff A ~!!sys 1} ~ .:p ,;E 1i! 

mt 7-~il..t !B I t1S1 \·:;-T!B 
1~~ 0.0037 9.7E-7J;.J. l' <*:ff A0.21) 0.004 

2~~ 0.00018~1' 8.3E-7~ l' <*7J'A 1 O~ l') 0.0002 

3~~ 0.000013~1' I o.000051i;Jl' 1 .3E-6~ l' ( *7J'A 12) 0.00007 

4~~ 0.00086};.J. l' - 0.0009 

A~+ 
i:::i i"i *g0.1~1'(0.006) 

1 



UUfllB *~'I 

h 
:o 
;-i .,......... 
ii .. . . ~· 

~t 

ffl{ T-'.l'fi~...t. !B 
~tl§" m 

, ............................................ .. 
~---- -------
' I r----
' I ,_ __ 
I 

ttl!fi/\•Jf 

...t.!B 
Cs-134 ND(1.4E-6) ND(1.1 E-6) 3.4E-6 ND(7.0E-7) 

11/20 
Cs-137 ND(2.0E-6) 5.8E-6 1.3E-5 1.7E-6 

~ ==F 0) ~iii~ 1& tl:I _;_ i!J!fllli I:: ftm 
(fi~©;Jl1l~*fi~f.l~CV.,.Q:tl€il;t, Cs134+Cs 137€iitiiiil~-11itil. 'fiiPJT~tim) 

2.t1M1 '·:17'.;i.$~iali 
969m3/h (11/1-11/20) 

3.1R tltl: F¥fili 
:t&tl:I.;. <~ T-'.l'fi~...t.&B) 
:t&tl:I.;. (~,ff/ \•:J7-) 
PCV:ffA.tl:I CJ(Cs) 
PCV:ff A. tl:I CJ (Kr) 
PCV:ffA.tl:I CJ(Kr1.Jtti<~_;_) 

=(3.4E-6+1.3E-5) x 0.07 * x 1 E6 x 3600 x 1 E-8 
=(7.0E-7+1.7E-6) X969 x 1E6 x lE-8 
=(1.7E-6+2.7E-6) x 21E6 x lE-8 
= 9.3E-1 x 21 E6 x 1 E-8 
= 2.0E7 x 24 x 365 x 2.5E-19 x 0.0022 /0.5 x 1 E3 

~PCV:ff .A '!l:lsys 

JllXB *~~ 
PCVt.i'.A 'glmsystl:I CJ mtm 

(Ba/cm3) (m3/h 

fij[§J 
Cs-134 ND(1.7E-6) 

21 
Cs-137 ND(2.9E-6) 

Cs-134 ND(1.7E-6) 
11/20 21 

Cs-137 ND(2.7E-6) 

tilsi B t~~I 
PCV1f .A ;;Imsystl:I [J mt; 

(Ba/cm3) (m3/h 
fij[§) Kr-85 9.BE-1 21 

11/20 Kr-85 9.3E-1 21 

*ffl{T-'.l'fi~...t.$t.i'i;'J&tt:1;M;l;t, H26.11.1 !Jltt 
©~~~~_;_ (m3/s) ~;Mm 

= 4.1 E-51!Bq/~ 
= 2.3E-51!Bq/~~ r 
= 9.2E-71!Bq/~~ r 
= 2.0E-1 i!Bq/~ 
= 1.9.E-7mSv/~ 

2 



1 O ~ ~if!iilfi: Jt~:t.11 \-IAJ (J)}l~J't'J.''A 1-..~.=.'J. (J)f3*!f~~ fiff (J)'J." A i-..;JUJ ~ill:.~if!iilfiM ra9(J) 3¥±SJJilimf =J:: 
~Jt~:t.11 \-'/J,r;(J)J.Jmf!i_;_r=J::LJ"Ji~tfj _;_ ~Wte o 

11 ~ ~if!iilfi: ~~R1\;t ... J~2*j:~lf~"J*Lf=~~~ffll-T~ii..t.!B~-$(~!-..t3*lf~~frL ' .. Jt~:t.11\-'/J~~ 
L '~~~C.L -C~~~~_;_r=J::"J ml -T~iiJ:. !B'/J'r;(J)"Ji~tfj _;_ ~Wte o f1$1 \•;1-Tr~f1$1 \'/ 
7 ..t. !B (]) 'J." .A!-.. ;JUJ ~ii C. ~if!iilfi M ra9 (}) 3¥ ±SJ Jilim f = J:: ~ Jt~ (fl $1 '·;1-T) '/J' r; (]) 5.lii f!i _;_ f = J:: "J 
~te_;_~Wteo 

IJL JJJ(;26~ 10 ~ IJL JJJ(;26~ 11 ~ 

~.!Ii.Ji \-IAJ ffl\ T-1P m:..t. $ ~U1\·:ff-

'J." .A 1---i.IJi[Bq/ cm3] il~.i 'J." .A 1---=E =. 'J. t* If~ IJ 
(Cs-134+Cs-137) 

3.9E-5 1.6E-5 2.4E-6 

~.JI:t.J I \-fJ\ i; 0) j,ffi j!J!_;_ ~---~~ E3 ?. .. )(1. I -~' '•:J=f-fJ' i;O) ;,m j!J!_;_ 
~ te ;m.;. [m3/hJ 

9,527 252 969 
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1.~A.t--~;11JjE*1f:I: 
CI>t~~~U~flllsys:±I CJ 'J..A. 1--rn1JJ:E~~ 

tilfJi B *~" (Bq/cm3) ;M.m.m3/h) 

Cs-134 ND(2.1E-7) 
flj@l 10,000 

Cs-137 ND(3.3E-7) 

Cs-134 ND(2.1E-7) 
11/4 10,000 

Cs-137 ND(3.2E-7) 

tllfJi B *l~I (8q/cm3) tllfJi B *~fl 

Cs-134 3.4E-7 Cs-134 
flj@l 11/4 

Cs-137 9.5E-7 Cs-137 

R/B 1 FL~ CJ!~ ;,m J!i~ ~fllli (m3 /h) 

-, .................................................... . 
I 
I 

~---- -------
' 
I 
I 
1- - • 
I 

(Bq/cm3
) 

2.lE-7 

6.1E-7 

tilfJi B 

flj@l 

11/4 

®7.IJ-Y"J ~/\
0

*Jl.o 
(J) IJ,1ji:rai @PCV1.J ·A ~!!sys 

*~'1 (Bq/cm3) ;)1f_;_(m3/h) 

Cs-134 ND(1.8E-6) 
18 

Cs-137 ND(2.8E-6) 

Cs-134 ND(1.8E-6) 
19 

Cs-137 ND(2.7E-6) 
;l1JJ:E B ©;M.A;(m3/h) <t~~~~~Hl©5M; 1 o.ooom3/h) 

i*JfX B *.&fl (Bq/cm3) ;m;(m3/h) 
flj@l 

1114 

3.:IB tftl:iiliiii 
t~~ ~J~ irm :±1 a 
BOP~*rai~ 

19.273 

16,434 

PCV'flA.:±1 CJ(Cs) 
PCV'flA.:±1 [J(Kr) 
PCV'flA.:±1 [J(Krt~ra=<t.,~_;_) 

9,273 
flj@l 

6,434 

=(2.1E-7+3.2E-7) x 10000 x 1 E6 x 1 E-8 
=(2.1E-7+6.1E-7) x 6434x1E6 x lE-8 
=(1.8E-6+2.7E-6) x 19E6 x 1 E-8 
= 5.8E1 x 19E6 x lE-8 

11/4 

Kr-85 

Kr-85 

= 1.1 E9 x 24 x 365 x 2.4E-19 x 0.0022 /0.5 x 1 E3 

ND(5.8E1) 18 

ND(5.8E1) 19 

= 5.3E-5f~Bq/~ J;l l' 
= 5.3E-5f!Bq/~ 
= 8.6E-7f~Bq/~);..J. l' 
= 1.lE+lf~Bq/~J;ll' 
= 1.0E-5mSv/~J;l l' 

4 



CDmt-TtF...t!~ 

1. ~A !---'J;AIJ~*S- <Z)PCVfiA ~fmsys 

UUfllB t~fl 
ml 7-~ii..t. $ 

Jj~Q) Ji~® 

jjij@l 
Cs-134 ND(1.2E-6) ND(1.2E-6) 

Cs-137 ND(l.SE-6) 2.5E-6 

Cs-134 ND(1.2E-6) 2.9E-6 
11/5 

Cs-137 ND(2.0E-6) 1.1 E-5 

~ * (1) ~1~ ~ 1& :t _;, t~iiffi I:: ilm 

~---- -------
' 
I 
I ,_ __ 
I 

ttl!S/\1f 

..t.!B ~m.;.(m/s) 

ND(1.2E-6) 
0.01 

3.3E-6 

ND(1.3E-6) 
0.03 

ND(1.9E-6) 

<ti~©rn11J:E~~iJ'~{>±fiti Ii~ cs134+Cs 137€iU1~iJ'-3~t. 'fEfiff~f*m) 

filllB *~~ 
PCVt.i'A cglmsys:±I CJ 

(Ba/cm3) 

jjij@l 
Cs-134 ND(1.8E-6) 

Cs-137 5.5E-6 

Cs-134 ND(1.9E-6) 
11/5 

Cs-137 ND(3.0E-6) 

filll B f~'l 
PCV1f A cglmsysl±l [J 

(Ba/cm3) 

jjij@l Kr-85 6.6E1 

11/5 Kr-85 7.6E1 

mt_;, 
(m3/h 

18 

19 

mt; 
(m3/h 

18 

19 

2.~ tltl: i5¥fili 

*ml-T'..l'Fii..t.$t.i,i;:1&1±1~m_;_ri. H26.11.1 ~a 
(!)~~~~_;_ (m3/s) ~Jim 

1& 1±1.;. <ml T- '.tF ii ...t. !~) 
:1&1±1.;. <~Si \•:J7-) 
PCV:ffA.:±1 CJ(Cs) 
PCV:ffA.:±1 CJ(Kr) 
PCV:ffA.:±1 [J(Kr1&'.l'l<*m,;,) 

=(2.9E-6+1.1 E-5) x 0.09 * x 1 E6 x 3600 x 1 E-8 
=(1.3E-6+1.9E-6) x (0.03 x 5.6 x 5.6)E6 x 3600 x 1 E-8 
=(1.9E-6+3.0E-6) x 19E6 x 1 E-8 
= 7.6E1 x 19E6 x 1E-8 
= l .4E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x 1 E3 

= 4.5E-51!Bq/~ 
= l.1E-41!Bq/~~"F 
= 9.3E-71!Bq/~~ "F 
= l .4E 1 f!Bq/~ 
= l.6E-5mSv/~ 

5 



1.~A.t--•11J~M!l 
CD~*4KJutLm:t.J, \-iAJ 

/ 
- -r ... - ........ ................ ........................ ...... . 

I 
I 

~ - ---· 
I 
I 

t----- · 
I 
I 
I r --

7{}!-~- 7{11-?-
A D te D -------- .__ ............. CJL 

<~*4~/t Lm:t.J1 \-m~~iiltA CJ ) (!Ji{li.Bq/cm3) 

~JfJl B *i<~I SFPil!f~ 

Cs-134 
ftlJ§] 

ND(5.9E-7) 

Cs-137 ND(9.6E-7) 

Cs- 134 ND(5.5E-7) 
11/ 7 

Cs-137 ND(9.1 E-7) 

2Jl~:t.JJ ~-i1~$~flllj 
5,464m3/h (10/9- 11 /7) 

3. Mt W • Niilli 
~*4lf~l:H Lffl:tJJ \-tJ,r;(l);Jiij;_~~ 
~*4lf~ l:H Lffl 1.J1 \-f~~ ~~~ii 

fI'.J'/'.11/ :t.J/\·- _t g~ 
7°v1Ai1!~ 

~*4lfll tfj Lm:t.11,·-
t~Bfll B *i<~i ti~~Ml:fllitfj D (Bq/ cm3) 

N0(6.0E-7) ND(5.9E-7) Cs-134 ND(6.1 E-7) 
fij@] 

ND(9.1 E-7) ND(8.9E-7) Cs-137 ND(9.5E-7) 

ND(5.8E-7) ND(5.5E- 7) Cs-134 ND(5.7E-7) 
11/7 

ND(8.9E-7) ND(8.8E-7) Cs-137 ND(9.0E-7) 

~::f: (]) ~ i~~ ~ l:H .;_~!J!iiffi I:: it Jfl 
(fl~(]) Jftll jE *~ ~ f.J~~ .Q:l:l-.g-l;t, Cs 134+Cs 137'8-~ti~1J~ - jt;ijL '~ pJT~~ Jfl) 

= (5.8E-7+8.9E- 7) x 5464 x 1 E6 x 1 E-8 

= (5.7E-7+9.0E- 7) x 50000 x 1 E6 x 1 E-8 

=8.0E-5i!Bq/~};J l' 
=7.4E-4i!Bq/~.l;l l' 

'*"'" iJl~I 

(m3/ h) 

50.000 

50,000 
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~~iil6 "jj ;! 
~~U.iJ!k;1~ri-!BJ!lil, }!~11'Jri-J±~, P~rn~iiiillto:ci.J'i;itff~*~{)o 

~+•1~J 
11J920 B ~t~te§ 1.0m/s 

~ 
P1 

~ 
VO 

P4 

V6(P6=0) 

! S3 

p 

rnlT-Ul~~ 
(J¥i6)~) ~ 

~ -----I I 

P5 

rnlT-Ul~~ 
C.ll.oo ~) 

P2 

VO: *~JjJ.if (m/s) 
Vl :~~;m:±1AmiiCmls) 
V2: ~~mt:±IAlilil (mis) 
V3: ~~;m:±IAJ!l.ii (mis) 
V4: ~~;m:±IAJ!l.ii (mis) 
V5: ~~mt:±IAlilil (m/s) 
V6: ~~;m:±IAJ!l.ii (mis) 
Pl: ... tJmift1JJ±:tJ c~tJil.) (Pa) 
P2: l';miftlJJ±:tJ C~tJjJ.) (Pa) 
P3: ...t.;m1ft1JJ±:tJ ([§Jil.) CPa) 
P4: l'}mift1JJ±:tJ ([§JjJ.) (Pa) 

P5: ...t.rmtBJ±:tJ (Pa) 
P6: T IBpgJ±:tJ (OPa) 
P: ~~~J±:tJ (Pa) 

s1: 1!.ff1 \•y7~.!llraioo'l Cm2
) 

S2: R/B~F~fflMml i:l ii'.l (m2
) 

S3: R/B.=.~Mml i:l ii'i (m2
) 

p : g;g~!Lli (kg/m3
) 

c 1 : Jil.J± ~~C~tlil....t. IU 
C2: JjJ.J± ~~C~tJjJ. "f iQIJ) 
C3: Jil.J± ~~C[§Jil....t. IU 
C4: JjJ.J± ~~([§Jill' flJ) 
C5: Jil.J± ~~(...t. ii$) 
( : ff~~~t~tit~~ 

7 



@.il~V.!::9 ~.!::. J:.Lf;tiftlJ. rmtift1J©l±7.J l~;~©t~L)CfJ~o 
J:.if,Hl!IJ <~tJil.): P1=C1 x p x VOA2/(2g) ••• ( 1) 
riTiH!IJJ <~tJil.): P2=c2 x P x voA21(2g) ••• (2) 
J:.j1,Ej1J (E§@.): P3=C3 x p x V0'2/(2g) • • • (3) 
rJ.i'it(qlJ(E§@.): P4=C4 x p x V0'2/(2g) • • • (4) 
J:. 00 is~ : P5=C5 x p x VOA2/(2g) ••• ( 5) 

l"l i±~P. 11Jltrl'litna:>mt1L i~n:~ ( t9 ~t 
Pl-P=( x p xv1·21(2g) 
P-P2= ( x p x V2A2/(2g) 
P3-P= ( x p x V3A2/(2g) 

P-P4=' x p x V4A21(2g) 
P-PS= ( x p x V5'2/(2g) 

P6-P=' x p x V6A2/(2g) 

!f:~ilitWA.:i:a:>? A.1 \7/A.i-1:/;i: 

••• (6) 
••• (7) 
••• (8) 
••• (9) 

••• (10} 
••• ( 11) 

(V 1 x O+v3 x S2+v6 x S3} x 3600=(V2 x O+V 4 x O+v5 x S 1) x 3600 

:ttmt:tiil!©~~rv Jc"t-t,c 
Y =(VI x O+V3 x S2+V6 x S3) x 3600-(V2 x O+V4 x O+V5 x SI) x 3600 

V1. V2. V3, V4, V5. V61~(6). (7), (8). (9}, (10). (11)"itl.:J:LJ, Pa:>NJn:tJ©""t:. rvJt.i«iii:ir::to:~J:-31:: 
P©il~ru!J~"t~ 

VO Cl C2 C3 C4 C5 ' p 
{m/s) (k11:/m3) 
0.99 0.80 -0.50 0.10 -0.50 -0.40 2.00 1.20 
S1 S2 S3 

{m2} {mz) (m2} 

3.48 0.00 0.29 

P1 P2 P3 P4 P5 PG p 

(Pa) {Pa) {Pa} (Pa) {Pa) (Pa) {Pa) 

0.048005 -0.03 0.006001 -0.03 -0.024 0 -0.02383 

VI V2 V3 V4 vs V6 y 

{mis} (mis) {mis) {mis} (m/s) {mis} (m3/h) 
0.77 0.22 0.49 0.22 0.04 0.44 0.00 
IN OUT IN OUT OUT IN OK 

*IN :;lit}.. 

OUT iifttl:l 
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i!§'Jlt 

i!§':lti!§'Jil. 

~ti!§'Ji. 

~t:lti!§'JR 

~tJlt 

~t~t!UJ. 

~t:lli:Jil. 

Jli:~tllUJ. 

Jli:Jll. 

:illi¥ili:Jn 
j'fj:il[Jll 

i¥im11:in 

m.m 
i¥ii¥ii!§'Jf.I. 

m!llll 
i!§'j!fji!§'Jf.I. 

;JiJ!l!B~ 
(m3) 

Jlti! 
(mis) 

2.2 

2.4 

1.4 

1.8 

2.0 

1.3 

0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

0.6 

1.7 

~i!!ii!liWlrdl 

~r119if,lli!l!:ii:. 
(m3) 

1II'!15B 

ir.¥r.i ;/iil;!l¥ Jlli! 
(hr) (m3/h) (m/s) 

5.5 1.052 2.2 

5.3 1,106 2.8 

2.7 641 1.5 

2.2 829 1.0 

3.2 959 1.4 

1.3 626 2.0 

0.0 0 2.2 

0.3 468 1.9 

0.0 0 0.0 

0.0 0 1.3 

0.0 0 0.5 

0.0 0 0.0 

0.0 0 0.0 

0.2 609 0.0 

0.2 281 2.6 

1.7 773 1.8 

20.652 

11/1 - 11/7 11/8 

165.015 

111'! 16B 111'!17B 

ir.¥r.1 i.!it!l¥ Jlt~ ir.¥r.1 ;/iil;!l¥ 
(hr) (m3/h) (m/s) (hr) (m3/h) 

7.8 1.051 2.1 2.5 965 

9.0 1,295 25 9.2 1,184 

0.7 691 1.6 2.3 766 

0.5 484 1.3 2.0 613 

0.7 644 2.3 0.8 1.068 

0.5 952 1.5 0.8 702 

1.2 1.010 1.1 1.2 502 

0.8 909 1.0 2.0 468 

0.0 0 0.9 1.3 439 

0.3 585 1.1 0.5 500 

0.2 234 00 0.0 0 

0.0 0 0.0 0.0 0 

0.0 0 00 0.0 0 

0.0 0 0.0 0.0 0 

0.2 1,218 00 0.0 0 

1.7 820 2.7 0.2 1.264 

25.234 20.324 

- 11/14 11/15 - 11/20 

165.015 135,020 

111'! IBB 1II'!19B 111'!20B 11,El21B 

Jj.~ ir.¥r.1 ;/iil;!l¥ Jj.~ ir.¥r.i ;/iil;!if.\ Ji.~ ir.¥r.i iliili!if.\ Ji.ii B¥r.:i lli!t$ 
(m/s) (hr) (m3/h) (mis) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) 

1.8 1.7 848 2.0 5.2 947 1.6 4.8 759 0.0 0.0 

27 6.5 1.267 19 8.2 889 1.8 10.2 852 0.0 0.0 

2.6 7.7 1.200 1.3 2.0 621 1.4 2.3 672 0.0 0.0 

2.5 6.0 1, 172 1.7 4.5 794 1.0 1.7 464 0.0 0.0 

2.7 2.2 1.254 3.0 2.5 1.389 1.7 0.5 812 0.0 0.0 

0.0 0.0 0 0.0 0.0 0 1.6 0.7 749 0.0 0.0 

0.0 0.0 0 0.0 0.0 0 2.0 2.5 943 0.0 0.0 

0.0 0.0 0 0.0 0.0 0 1.7 0.7 808 0.0 0.0 

0.0 0.0 0 0.0 0.0 0 1.2 0.3 562 0.0 0.0 

0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 

00 0.0 0 00 0.0 0 0.0 0.0 0 0.0 0.0 

0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 

00 0.0 0 1 7 0.2 796 0.0 0.0 0 0.0 0.0 

0.0 0.0 0 1.0 0.2 468 0.0 0.0 0 0.0 0.0 

00 0.0 0 1 3 0.5 609 0.0 0.0 0 0.0 0.0 

0.0 0.0 0 1.5 0.8 712 0.0 0.0 0 0.0 0.0 

28.598 21.550 18.662 0 

i1Wi!I~At(m3) milli ~ ~JlJj ra9(h) iliiii!M~Cm3/h) 

465,051 480 969 

9 



~ijl@jn)n 
~~JfifiJ!!;1~*!BJ!l~, }!~11'1*J±~, B!+rn~iiiHlto:cfJ'i;itlf~*d.>{)o 

~t~19~ 
11 f37E3 ~~~~~ 1.9m/s 

0 
VO 

P4 l V4 

p 
s "}J1\-

S2 

J4 
S3 P2 

I •. • • •. • • • l~~'*~maBl _......._ 
S4 

P3 lv3 

VO:* ji,Jil.ji (m/ s) 
Vl :"ht\-pg;)tttl:l.A.Jllil(m/s) 
V2: "ht \-P'J~T.H:l::l .A.Jil.Jf (m/s) 
V3: "ht \-P'J~mtl:l .A.Jil.Jl (mis) 
V4: "ht \-P'J~mtl:l .A.Jil.Jl (m/s) 
vs: "ht \-pg;mtl:l .A.Jil.ll (m/s) 
P: "ht \-pgff 7.J (Pa) 
Pl : J:.imi~IJJ±7.J (~tJil.) (Pa) 
P2: ""f imi~IJ I± 7.J ( ~tJll.) (Pa) 
P3: J:.;mi~IJJ±7.J ('[§Jll) (Pa) 
P4: """F;mi~IJJ±7.J ([§Jll) (Pa) 
P5: R/BP-11±7.J (OPa) 

s 1: "ht \-ll~raimHI (m2
) 

S2: "h1 \-llJltraiiiifl (m3> 

S3: "h1 \-llJltraiiiifl (m4> 

S4: "h1 \-llJltraiiiifl (m5> 

ss: ~~~~il~ll~raiool• (m2
) 

p : ~ji,i£!Jl (kg/m3
) 

C 1 : Jil. J± 'f* ~(~ t Ji\. J:. f.IJ) 
C 2 : Jil. J± 'f* ~( ~ t Ji\. ""f f.IJ) 
c 3 : m 1± "*If Cf!§ m ..1:. '-'D 
C4 : Jll I± i* lf@i Ji\. """F f!lllj) 
<!' : m:J*tlHli:i*lf 

10 



J!ljl~v c9 .Qc, ...t.Jr.tflJI, riJ.rn.lJ O)J± .t.J 1;1::;~0)cf.) LJc t.i:.Q o 
...t. Jr.tt~ (~t Jil.) : p I =CI x p x vo· 2;(2g) ... ( 1 ) 
rimil!H ~tm>: P2=c 2 x P x vo·21c2g} ... c2> 
...t.mflll ( ~lffil. }: P3=C3x p x vo·21(2g} ··· ( 3 } 

rJT.'t!!H~Ji!.) :P4=C4 x p x vo·21c2g} · · · ( 4 ) 

p;i ff ~P, ~r~iuo:>m.rit~tt~ ( C:9 .Qc 
P J- P=( x p x v1 · 2; (2g) 
P- P2= ( x p x V2.2/ (2g) 
P3- P= ( x p x V3.2/(2g) 
P- P4= ( x p x V4.2/ (2g) 
P5- P=( x p x V5'2/(2g) 

~~)f.t:±:_A._IO)xA/ \7/7..i.\:l-;j: 

. .. ( 5 ) 
•• • (6 ) 
... (7} 
... (8 ) 
... (9) 

(V I x S J+V3 x S4+V5 x S5) x 3600=(V2 x S3+V4 x S2) x 3600 

~ill.!:tlillO)~~rv Jc9 .QC: 
Y= (VI x SI +V3 x S4+V5 x S5) x 3600- (V2 x S3+V4 x S2) X J 600 

V1 , V2 , V3, V4, V5!-;1:(5), (6) , ( 7 ). ( 8 ), (9 ) it/::.J::LJ, PO)~~fJ:O)l:, rYJfJ{-i!CJ/::.f,j: .QJ::?I::. 
PO)fj~~~9 .Q 

VO C1 C2 CJ C4 ( p 
(m/ s} (ko lm3) 

1.90 0.80 -0.50 0.10 - 0.SO 2.00 1.20 
S1 S2 SJ S4 SS 

(m2} {m2) (m2} (m2) {m2) 

0.44 0.81 0.46 0.81 4.00 

Pl P2 P3 P4 PS p 
(Pa) (Pa) (Pa) (Pa) (Pa) (Pa) 

0.17607J -0.1 1005 0.022009 -0.11005 0 - 0.00075 

VI V2 V3 V4 V5 y 

(mi s) (mis) (mis) (m/s) (mi s ) (m3 / h) 
1.20 0.94 0.4J 0.94 0.08 0.00 
IN OUT IN OUT IN OK 

* IN :iJii.A. 
OUT : jf,ttf:: 

4.292 m3/h 

1 1 



11.Fl6B 11.Fl 7B 111188 11119B 1111108 111111 B 111l 12B 

mil 1&r .. i ;lifi;!l.¥ l!li! i&rdl )Jifi;,!l$ ii.ii "1111 lli!i~ .Iii.ii ~1111 Jliii;.u~ Ji.ii ~1111 iii!i$ .Iii.ii ~1111 j)jjj;i~ Iii.ii "!Ill j)jjj~~ 
(m/s) (hr) (m3/hj (mis) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) 

j!§Jil 2.1 0.2 5.707 3.4 0.5 9,150 0.0 0.0 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i!§:lti!§J!l 2.1 1.8 4,687 2.7 4.7 6,206 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:lti!!il!t 1.2 6.0 2.814 2.0 5.5 4,549 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:lt:lti!!ilit 1.7 7.0 3.800 1.9 8.3 4,292 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:1tm 1.5 1.7 4.842 1.9 3.7 5,945 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:lt:lti:JJ.l. 1.6 1.7 3,667 1.8 0.8 3,984 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:ltJi:Jfl. 2.6 4.7 5.970 2.6 0.2 5.905 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

JR:ltllllit 2.1 0.8 4,679 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:w:m 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Ji:m:illm 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~Jtm 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i*ii*i:!Rl!t 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mm 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mmi!!im 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

iUUJ. 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i!!imi!!im 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

98,9671 120,4271 

milli¥Jlrdl 10/9 - 10/15 10/16 - 10/22 10/23 - 10/29 10/30 - 11/5 11/6 - 11!7 iJii;!lHi~HCm3l ~.fiilli~~.!IJ!rdl(h) ;~;.'l!i¥(m3/h) 

i!Usi;liiii;~I_ 949,458 1.030.811 890.995 843,152 219.395 3.933.811 720 5.464 (m3) 

12 



:qLJiX261f11Fl278 

Ji ±1 *ffLm itt ~ ~ ;m: 

0 1 ,...., 4-iS-.flrnt ~~}1}¥;/J\ i; O)~~ ,i;!a O)j&tl:l _;_ ( -t? :,,? 1...) ~' mt ~~}IJ¥..t.$~0)~~t:!J1&~t 
11~it;IJl ( /j.'A 1--;IJl) ~1tl:~!!!iilfio (~-iS-~0)1*1flli1!!,i;!al~~1J*ll~ftfi) 

01 -4-iS--fl0)*41.l~A.i:ir~M~0)~~~1:5~'l:iE'.o 
0 1 - 4-iS-~Ut.J,i;O)~!f.!f 1~l0)1&tl:ll::~{,tiit!!±.l~l::t:>1t {,~Ii< *l.;.l;t 0. 03mSv/1ftJl' c 

~!Jiiilfio 

O:f~li < $l.;.1;t, rnt~~U..t.i~~O)~ji,t:!J1&~t·t1~~;JJ1~1tl::~tl:l L-t= 1 -4~tiO)~tl:L;. 
0)'8°at1&1-;to. 0061!-"? vJv/~"l:i1.> 1.J, ~f.tfiO)~!fefJ~~:i:E L--CL'~;: c:/J'i;, o. 11!-"? vJv/ 
!f.!f J;). l' c i!J!iati l--CL'~ o 

O-iS-~•O)tl31:-::>L '"Cl~l'icO)~l-3 70)il LJ o 

~ 0.1 
~ -....... 

0.01 C' 
co 
!$1 0.001 
~ 

ml~ 0.0001 ~ 

- - - - ~ 004 -
).0 - 0. po 0. JOE - 0.00 0.1 09 - ~ -

0.( 04 0.1 04 o.om 0.1 01 - 0 00~ ( .0( 3 000~ 

~ 0.00001 

0.1 .----------------------------.. 

O.Ql 

0.001 .0 0. 

~ 0.0001 0 0 2 0. 
~ 0. 00001 ...........__.___.__....___.__.__ ............. ___....._.____.___.___.__.____._.....___.__..__ ............. _ ............ ____.__.___.___.__. 

0.1 

0.01 

0.001 

DI~ 0.0001 
~ 

~ 0.00001 

~ 

~ 0.1 
....... 
c8" 0.01 

~ 0.001 

~~ 0.0001 
~ 
~ 0.00001 

.0 2 

H25~10FI 

.0 
.0 6 .0 5 

0 1 

0 1 .0 l 00 0. 0 0. 

H25~ 12J=I H26~2J=I H26~4FI H26~6FI H26~8FI H26~10FI 

0*~:±:11: ~ ~fttt!!il~O)~~q:.O);.l!Xl;t, Cs-134 & lJ Cs-137 ct I: 1. 3 x 1 o~ (Bq/ cnr) c i!J!iillio 

[
*ffl1iJJ'£1Ji&~*O)~~q:.O);.IJ!~Hll: Cs-134· · ·2x 10-s, Cs-137· · ·3x10-5 (Bq/cm3

) ] * 1 F ~il!!±l~ffllill0)$r°.7- 1--5IJ! r!@;i1Ji&J : 
Cs-134· ··ND (~:±:l~H~i&: f.J 1 x 10-7), Cs-137 ···ND <~:±:lllH~i&: t,g 2 x 10-1) <Bq/cm3) 



Cift) 
• $tJ':AI::?~ \""((;t, :m~H:ff:A ~I!~§l:ill::cf:;>lt 7a:>~NJi!Fa~fJ' i?~tf:l_;_ ~~!!!iilli L -C~ '7a:>fJ~. 

"/&tl:l~*17a:l:ff/~$,'l~~I;f'.J~.:¥-fJ~i!~?kl::lt.;o{-C1]'~ <, 1.ltlcf < ~~t~M'ti;i;(})j! 
~r::J: 7a:>~~~1:t < (J)J-J.c t~7a:>t=~- ~n1::c1:: 7a:>1.1t1ct: < ur::t. i! ~?J....1::c1:: 7a:>ti,'l;1::J:t;o{ 
-Cf!l!~-C 1]' ~ ~ \c!::~l!!iilli L -C~ '7a:lo 

• 1-ij-t§:ll(})"/&tf:l_;_(})i~j)al::-:>~ '°"C l::J:. Im ~rJSii...t8BI ::cf:;>lt 7a:>1f :A H!Jl())1 \-5-:>~I ::J:{)f~~tJ~ 
*~fJ'?f::t(})c!::~!!!iilliL -C~ '7a:lo 

• 1 -ij-~1::-:>~ '°"C. 10 fl 22 SJ:t.Jg:t.J, \-A~i*l::raJ1t-c~~:t.J1\-P'Jl::~~BJJ.lt.jl1J~~11197a:> 
t::~I =~~:t.J1 \-l::~Lml D i'F¥~~1i1nLt::~b'J'i?, ~~:t.J1 \-l::M D mh'J{~{)~~~(})ifrU!i. 
~t~iilliL, B ~I ::~L.-C!f iSJLt::)Jifti!i.~l::J: t.Jt&tl:l;.~~iilliLt::o 



1 ~4~Mffl\ Ttfill~tJ,bO) 
il1Ja~~tti•lfiilli~~ IJIRJG2s~10~ iil!iilli~ 

<i¥1BT-~) 

CtmlE~&) 

1 OF.I "'F'EJ (:: 1 ~fl~~:h1 \-~~i*~ lt-C~~:t.J1 \-pg {::~~IJJJ.lt~IJ~~ffi9 ~f=.fb(:: 

~~:h1\-f::~L.lmD11=~~~~L.t=.~cfJ'i; .. ~~fiffir::&B~9 .Qt(})-C~.Qo 

0 JIJRll:tJ 
TEl=ICC 



1. 1&t:H•5'iillil::-:>L '-C 
:f&lfj_;_jif!flifli (10F.I ffil~) (~FfiiE~) 

mi -T ~ ~ ~ ..t. !B 
PCVfl .A cg If sys 

mi-T~ll..t.$ I W~1\·;1-T$ 

1~- 0.0037 9. 7E-7 j;.J. l' ( $f;jj .A0.21 ) 

2~- 0.00018~1' 8.3E-7 j;.J. ""f ($frfl.A 1 O~ l') 

3~m 0.000013~ l' I 0.000051 j;.J. ""f 1.3E-6~ l' ($fl.A 12) 

4~~ 0.00086~l' -

A.=+ c i"i 

mi -T ~ ~ ~ ..t. !B 
PCV7J'.A cg!fsys 

mi-T~ll..t.$ I W~1\·;1-T$ 

1~~ 0.0020 9.9E-7~ l' ($7J'.A0.18) 

2~~ 0.00025~1' 8.0E-7 j;.J. ""f ($frfl.A 12~ l') 

3~~ 0.00013 I 0.000045 9.1 E-7~l'($f,7J'.A12~ ""f) 

4~11 0.00085~l' -

A.~+ c Ci 

~~.:P~ii 

0.004 

0.0002 

0.00007 

0.0009 

*~0.1 ~ l'(0.006) 

~~7~ii 

0.002 

0.0003 

0.0002 

0.0009 

tf-]0.1 ~ l' (0.004) 
'j;U Y-IM !T Ux f,\'(;±7. 1 



1.~A.t--~llJ~~­
CD~m:t.11\-pg C!iifliBq/cm3) 

f*1f3l 
*~lt 

~t* ~t~ 

B J-t- J-t-
Cs-134 4.7E-6 5.8E-6 

M@l 
Cs-137 1.7E-5 1.8E-5 

Cs-134 7.2E-6 7.6E-6 
10/2 

Cs-137 2.5E-5 2.BE-5 

tilf~B f~ll 
PCVt.i'.7. 1f 1,lsys 

tfj CJ (Ba/ cm3) 

flj@] 
Cs-134 ND(1.8E-6) 

Cs-137 ND(2.9E-6) 

Cs-134 ND(1.7E-6) 
10/2 

Cs-137 ND(2.9E-6) 

2.JIJit.JJ \-jji i!ll$ if ftli 
itm:t.11 \-r::IWJ c illfJ~Mtl. '~n 

9,217m3/h (9/9-10/21) 

lt!l:t.JJ \-r::IWJ a flltJ<t>~~~ 
10, 179m3/h (10/22-10/31) 

B l!l r ::r.t t; "C .IfI t!:J L.. t::iJI i!tl $ 
9,527m3/h (10/1-10/31) 

*~ *m tiff 
J-t- ..t. ft~ /\'')f ..t. 
2.3E-6 ND(6.3E-6) 4.7E-6 

8.8E-6 ND(9.9E-6) 1.8E-5 

6.SE-6 9.2E-6 6.SE-6 

2.4E-5 3.0E-5 2.5E-5 

;]ii; 
(m3/h) 

tilf~B f~ll 

21 
flj@l Kr-85 

10/2 Kr-85 

21 

3.~tli-~Mi 

~ t iQIJ ..t. ft~ 
71J~1f-}...[J 

ND(8.9E-7) 
c1)~~n1\-11'J 

ND(1.3E-6) 

ND(8.2E-7) 

ND(1.3E-6) 

Pcvt.i·;z. 1'1=lsys ;m; 
tfj CJ (Ba/ cm3) (m3/h) 

8.7E-1 21 

9.BE-1 21 

_, .................................................... . 
I 
I 

~----

' I r----
' I 
~-· 
I 

7·(}~~­

~PcvJJ·A 'ifJ.lsys 

W.*-o:>~i~~~tfj.;_!¥fillil=itm 
C*l~o:>;ft1JtE*~~fJ{~~±1.g.1i, 
Cs 134+Cs 137Snf~fJ~-il:~l.' 
fiifilf~tim) 

~m:t.11 \-t.J,i?o:>f&tfj_;_ = (9.2E-6+3.0E-5) x 9527 x 1 E6 x 1 E-8 
= 3.7E-3fiBq/~ 

PCVti.Atfj CJ(Cs) = (1.7E-6+2.9E-6) x 21E6 x 1E-8 
= 9.7E-7fiBq/~i;J. """F 
= (9.8E-1) x 21E6 x 1E-8 
= 2.1 E-1fiBq/~ 
= 2.1E+7 x 24 x 365 x 2.5E-19 x 0.0022 /0.5 x 1 E3 
= 2.0E-7mSv/1F 

2 



1.~A.t--~;11JjE*1f:I: 
CI>t~~~U~flllsys:±I CJ 'J..A. 1--rn1JJ:E~~ 

tilfJi B *~" (Bq/cm3) ;M.m.m3/h) 

Cs-134 ND(3.7E-7) 
flj@l 10,000 

Cs-137 ND(5.7E-7) 

Cs-134 ND(2.1E-7) 
10/20 10,000 

Cs-137 ND(3.3E-7) 

tllfJi B *l~I (8q/cm3) tllfJi B *~fl 

Cs-134 2.5E-7 Cs-134 
flj@l 10/20 

Cs-137 8.2E-7 Cs-137 

R/B 1 FL~ CJ!~ ;,m J!i~ ~fllli (m3 /h) 

-, .................................................... . 
I 
I 

~---- -------
' 
I 
I 
1- - • 
I 

(Bq/cm3
) 

3.4E-7 

9.5E-7 

tilfJi B 

flj@l 

10/7 

®7.IJ-Y"J ~/\
0

*Jl.o 
(J) IJ,1ji:rai @PCV1.J ·A ~!!sys 

*~'1 (Bq/cm3) ;)1f_;_(m3/h) 

Cs-134 ND(1.5E-6) 
20 

Cs-137 2.5E-6 

Cs-134 ND(1.8E-6) 
18 

Cs-137 ND(2.8E-6) 
;l1JJ:E B ©;M.A;(m3/h) <t~~~~~Hl©5M; 1 o.ooom3/h) 

i*JfX B *.&fl (Bq/cm3) ;m;(m3/h) 
flj@l 

10/20 

3.:Mttftl:iiliiii 
t~~ ~J~ irm :±1 a 
BOP~*rai~ 

23.829 

19,273 

PCV'flA.:±1 CJ(Cs) 
PCV'flA.:±1 [J(Kr) 
PCV'flA.:±1 [J(Krt~ra=<t.,~_;_) 

13.829 
flj@l 

9,273 
10/7 

=(2.1E-7+3.3E-7) x 10,000 x 1 E6 x 1 E-8 
=(3.4E-7+9.5E-7) x 9,273 x 1 E6 x 1 E-8 
=(1.8E-6+2.8E-6) x 18E6 x 1 E-8 
=5.8E1 x 18E6 x 1 E-8 
= 1.0E9 x 24 x 365 x 2.4E-19 x 0.0022 /0.5 x 1 E3 

Kr-85 

Kr-85 

ND(5.8E1) 20 

ND(5.8E1) 18 

= 5.4E-51!Bq/iey);J l' 
= 1.2E-4f~Bq/iey 
= 8.3E-7f~Bq/iey);J l' 
= 1.0E+ lf~Bq/iey J;l l' 
= 9.3E-6mSv/~J;l l' 

3 



UUfllB t~fl 
ml 7-~I§:..t. $ 

Jj~Q) Ji~® 

jjij@l 
Cs-134 ND(2.3E-6) 8.4E-6 

Cs-137 ND(3.6E-6) 2.9E-5 

Cs-134 ND(1.2E-6) ND(1.2E-6) 
10/1 

Cs-137 ND(l.BE-6) 2.5E-6 

~ * (1) ~1~ ~ 1& :t _;, t~iiffi I:: ilm 

.............................................. 

~---- -------
' 
I 
I ,_ __ 
I 

ttl!S/\1f 

...t.!B ~m.;.(m/s) 

1.6E-6 
0.01 

2.4E-6 

ND(1.2E-6) 
0.01 

3.3E-6 

<ti~(l)rn11J:E~~iJ'~{>±fiti Ii~ cs134+Cs 137€iU1~iJ'-3~t. 'fEfiff~t*m) 

~PCV:ff .A '!l:lsys 

®PCV:tJA. lf I!sys 

JllXB *~~ 
PCVt.i'.A l!lmsystlj Cl mtm 

(Ba/cm3) (m3/h 

fij@l 
Cs-134 

Cs-137 

ND(1.9E-6) 

ND(2.9E-6) 
19 

Cs-134 ND(1.8E-6) 
10/15 18 

Cs-137 5.5E-6 

tilsi B t~~I 
PCV1f .A l!lmsysW Cl mt; 

(Ba/cm3) (m3/h 
fij@l Kr-85 ND(6.2E1) 19 

10/15 Kr-85 6.6E1 18 

2.~ tltl: i5¥fili 
*ml T-~~...t. ft~fJ,i'.:i1&:t;Jit_;_ti, H26.10.1 IJltE 

(!)~~~~_;_ (m3/s) ~lmm 

:i&W.;. <ml T-~~...t. !~) 
:f&tlj_;. <~Si \•:J7-) 
PCV:ffA.tlj Cl(Cs) 
PCV:ffA.tlj Cl(Kr) 
PCV:ffA.tlj Cl(Kr1&'.l'l<*m.;.) 

=(1.2E-6+2.5E-6) x 0.10 * x 1E6 x 3600 x 1E-8 
=(1.2E-6+3.3E-6) x (0.01 x 5.6 x 5.6)E6 x 3600 x 1 E-8 
=(1.8E-6+5.5E-6) x 18E6 x 1 E-8 
=(6.6E1) x 18E6 x 1E-8 
= 1.2E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x 1 E3 

= 1.3E-51! Bq/~ ~ l' 
= 5.1 E-51! Bq/~ ~ l' 
= 1.3E-61! Bq/~ ~ l' 
= 121!Bq/~ 
= 1.4E-5mSv/~ 

4 



1.~A.t--•11J~M!l 
CD~*4KJutLm:t.J, \-iAJ 

/ 
- -r ... - ........ ................ ........ ........ ........ ...... . 

I 
I 

~ ----· 
I 
I 

t----- · 
I 
I 
I r --

7{}!-~- 7{11-?-
A D te D -------- .__ ............. CJL 

<~*4~/t Lm:t.J1 \-m~~iiltA CJ) (!Ji{li.Bq/cm3) 

~JfJl B *i<~I SFPil!f~ 

Cs-134 
ftlJ§] 

ND(5.9E-7) 

Cs-137 ND(9.5E-7) 

Cs- 134 ND(5.9E-7) 
10/ 8 

Cs-137 ND(9.6E-7) 

2Jl~:t.JJ ~-i1~$~flllj 
5,070m3 / h (9/2-10/8) 

3.t&W•Nfllli 
~*flf~tfj Lffl:tJJ \-f.l,t;(l);JiU~~ 

~*~lf~tfj Lffl:t.J1 \-f~~~~~il 

fI'.J'/'.11/ :t.J/\·- _t g~ 
7°v1Ai1!~ 

~*4lfll tfj Lm:t.11,·-
t~Bfll B *i<~i ti~~Ml:fllitfj D (Bq/cm3) 

N0(5.8E-7) ND(5.9E-7) Cs-134 ND(6.0E-7) 
fij@] 

ND(8.9E-7) ND(8.9E-7) Cs-137 ND(9.5E-7) 

ND(6.0E- 7) ND(5.9E- 7) Cs-134 ND(6.1E-7) 
10/ 8 

ND(9.1 E-7) ND(8.9E-7) Cs-137 ND(9.5E-7) 

~::f: (]) ~ i~~ ~ tfj .;_~!J!iiffi I:: it Jfl 
(fl~(]) Jftll jE *~ ~ f.J~~ .Q:l:l-.g-l;t, Cs 134+Cs 137 '8-~ti~ f.l~ -jt;ijL '~ pJT~~ Jfl) 

= (5.9E-7+9.6E- 7) x 5070 x 1 E6 x 1 E-8 

= (6.1E-7+9.5E- 7) x 50000 x 1 E6 x 1 E-8 

=7.9E-5i!Bq/~};J r 
=7.8E-4i!Bq/~.l;l r 

'*"'" iJl~I 

(m3/h) 

50.000 

50,000 

5 



~~iil6 "jj ;! 
~~;Ji;!l;lirf.ft~Jllil .. ~~P-Jrf.ff~ .. IL~raicmflfd:ct.>'i'.:>i+~--C*&':>~o 

~+•1~J 
10~21 B ~t~t~ O.Om/s 

¢=J~t 
P4 

V5(P5=0) 
V4 

!S5 
V4 

l S3 l S4 I Jc=~m) 
V1~ r- 1 ~V2 

Sl S2 

Pl p 
P2 

Df.. -=f.~~m 

?! 
S7 

(ij~~~ji) l (~F~ffl~) 
VO V3 

P3 

VO: ~} ~Jll.:il ( m/ s) 
Vl: 1.11 \-If.HiLAJilil (mis) 
V2: 1.11 \-51.ttl::l J\Jil.:il (m/s) 
V3: 1.11 \-;J.ttl::l J\Jll.:il (m/s) 
V4: 1.11 \-5J.ttfj J\Jll.:il (mis) 
V5: 1.11 \-51.ttl::l )\Jiljl (m/s) 
V6: HFji,Jil.:il (mis) 
Pl: .. b!itiftlJJ±:h C~tlil.) (Pa) 
P2: "flJiHftlJJ±:h C~tlil.) (Pa) 
P3: ..t.;mfR1JJ±:h ([§Jil) CPa) 
P4: 1';1.HllJJ±:h ([§Jil.) (Pa) 
P5: R/Bl1'.IJ±:h COPa) 
P: 1.11 \-pgJ±jJ (Pa) 

s 1 : 1.11 \-PJttrairmll Cm2
) 

S2: 1.11 \-IJJ!tra,imli (m2
) 

S3: 1.11 \-IL'ltrairmli (m
2

) 

S4: 1.11 \-IL~rairmm Cm2
) 

S5: R/B.=~mlm i:i jIDf; (m
2

) 

S6: R/B:;k~~}\i:I lmi:I iID'i (m2
) 

S7: R/B~~~ fflmlm i:I imfl (m2
) 

SS: t~Fji,'9''?H!&l600fl(m2) 
P: ~ji,WJi (kg/m3

) 

c 1 : Jil.J± i1f. ~ ( ~t Jil...t. illJ) 
c 2 : Jil.J± i1f. ~ ( ~t Jil. 1' iftlj) 
c 3 : Jll.J± f~ ~ ([§ Jil...t. iftlj) 
C4 : Jil.J± i1f. ~ ('[§ Jil. l' ill]) 
( : *~~~t~fj[Yf.~ 

6 



l!l.il~V c9 ~c, _tjf,tiftlJ, l')l,tiP,IJO)J±7.J l;j:~O)c;SLJcfJ~0 
_t;fidft1Wtl!l.): Pl =Cl x p x vo·21(2g) ••• ( 1) 

l'Jmi.P.1JC~tm>: P2=c2 x P x vo·21(2g) • • • <2> 
_t;Jjt@IJ(~J!l.): P3=C3 x p x vo·2/(2g) ••• (3) 
l'imift'l<~J!l.): P4=C4 x P x vo·21<2g) ••• <4> 

i1'll±~P, 1L•Jrni1ft~(}')fif!t1*~~( l::9~l:: 
Pl-P=( x p xv1·21(2g) 
P2-P=( x p x V2.2/(2g) 
P3-P= ( x p x V3.2/(2g) 
P4-P=( x p x V4.2/(2g) 
P5-P=( x p x V5.2/(2g) 

~~llittl:lA~o:>-=<''At \7:..-'Aitl;j: 

••• (5) 

••• (6) 

.. -(7) 
••• (8) 

••• (9) 

(Vl x S1+V2 x S2+V3 x (S6+S7)+V4 x (S3+S4)+V5 x S5) x 3600=V6 x SS x 3600 

~mbomo:>~~rv Jc-t ~t: 
Y=(Vl x S1+V2 x S2+V3 x (S6+S7)+V4 x (S3+S4)+V5 x SS) x 3600-V6 x SS x 3600 

V1. V2. V3. V4. V51;j:(5)' (6)' (7). (8)' (9) itl::J:~J' Pc1)l\1~fJc1)"{'. rv JfJ~tfCJl::fJ~J:?l::P©i~~~~· 

VO 
(m/s) 

0.00 
Sl 

(m2) 

1.20 

Pl 
(Pa) 

0 

V1 
(m/s) 

0.00 
IN 

*IN :;ffi_,A 
OUT:)l.it!:J 

Cl 

0.80 
S2 

(m2) 

1.20 

P2 
(Pa) 

0 

V2 
(m/s) 

0.00 
IN 

C2 C3 

-0.50 0.10 
S3 S4 

(mz) (m2) 

1.20 1.10 

P3 P4 
(Pa) (Pa) 

0 0 

V3 V4 
(m/s) (m/s) 

0.00 0.00 
IN IN 

C4 

-0.50 
S5 

(mz) 

0.29 

P5 
(Pa) 

0 

V5 
(m/s) 

0.00 
IN 

( p 

(kir/m3) 
1.00 1.20 
S6 S7 

(m2) (mz) 

0.00 0.00 

p 

(Pa) 
-8.3E-17 

V6 
(m/s) 

0.00 
OUT(~~~) 

t.a~J!l.~ 
H~~?7:.-J!J.~ 
iiii!t.I 

y 

(m3/h) 
0.00 
OK 

SS 
(mz) 

2.88 

7 



10Fl21 B 10Fl22B 10Fl23B 10Fl24B 10Fl25B 10Fl26B 10Fl27B 

llli.! ~rai ;)ifi;.!~ l!!i! ~· SJ!l$ Jilli ~· lil!l$ ii.ii ~· 
;/iil!l$ ii.ii ~!Ill SJ!l$ Jilli ~· 

;/iil!l$ .ii.ii ~1111 IMiJ!l$ 
(m/s) (hrj im3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) 

i!§Jil. 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i!§ ~ t i!§ Ill 1.7 0.3 6.394 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~ti!§Ji. 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~rn.i!§lll 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t:Jil. 1.1 0.2 5,434 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t ~t:lli:Jil 0.7 0.2 2.575 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t!Ul 0.6 0.2 2.707 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Jijl::]R:Jji. 1.2 0.2 7.276 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:ill/ii. 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i:~i:lll 0.0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mmlll 2.6 1.3 11.619 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mmi:lll 3.2 5.2 11,889 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mm 2.1 4.7 10.604 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mmi!§Jil 2.5 4.8 13.097 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i¥ii!§lll 3.2 5.2 14,545 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i!§mi!§m 1.5 1.2 5.535 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

milfiAArsi 9/9 - 9/15 9/16 - 9/22 9/23 - 9/29 9/30 - 10/6 10/7 - 10/13 10/14 - 10/20 10/21 ;.fili~I€i~tCm3J mut~llllrsi(h) ;liji,!l$(m3/h) 

jgi rai ;/ii ;,ll ii. 1.375,801 1,137.776 2.075, 196 1,460.608 1,495,514 1.691,102 276,442 9.512.439 1.032 9.21 / 
(m3) 

8 



~¥1ali/J)! 
~-~~;~*•m~,~~~*ff~,~M~m~~~;tt•~*~~o 

~+•1~1J 
10~318 ~t~tg§" 0.9m/s 

P4 

¢=J ~t V6(P6=0) 
V4 

!SS 
V4 

l S3 l S4 [ ]<=~@) 
Vl~ r 1 ~V2 

Sl S2 

P1 p 
P2 

~-Tt?m~ 

S7 

?J 
VO 

l (~~~Jfl~) 
V3 

P3 

PS vsf SB Cil1\-IUlV ~::t-ii, 
r/J 300 x 8tliPJT x 6*1t/\r,;J rt+ 1 m1ll l 

VO: *~Jil.)i (mis) 
V1: 7.11 \-;!ittl:LA.Jil.)i (mis) 
V2: :t.11 \-;mtt:LA.Jil.)i (mis) 
V3: :t.11 \-;m:±l.AJil.)l (mis) 
V4: :t.J1 \-;!it:±l.AJil.)i (mis) 
V5: 7.11 \-;!it:±l.AJil.)i (mis) 
V6: :t.11 \-;Jii:±l.AJit)i (mis) 

V7: f~~~Jil.)l (mis) 
Pl : ..t.;frHQIJJ±1.J C~tJil.) (Pa) 
P2: l';frHQIJJ±1.J C~tJil.) (Pa) 
P3: ..t.;j2fE{QIJJ±1.J ([§Ji\.) (Pa) 

P4: l';lit{QIJJ±1.J ([§Ji\.) (Pa) 
P5:..t.$1±1.J (Pa) 
P6: R/811'!1±1.J (OPa) 
P: t.u \-pgJ± 1.J (Pa) 

s1 :1J1\-1U~rnm:mmcm2) 
s2: 1J1 \-lltrl'lijHi Cm2

) 

s3: 1J1 \-~!rl'liooll Cm2
) 

S4: 1J1 \-~!raiooM Cm2
) 

SS: Rl8.=.~mlm [:] oo,1 (m2
) 

S6: Rl87':~~A i:J Im i:J oo'i (m2
) 

s1: Rl8~F~mmimooo'l Cm2
) 

S8: 1J1 \-~11'00 i:J ooM Cm2
) 

S9: t~~~ 'J.. ?t--D.&~oo'l Cm2
) 

p :~~e~Ckglm3) 
C 1 : Jil.J± i*~(~tJil...t. {QI]) 
C2: Jill± i*~(~tlil. l' {QI]) 
C3 : Jil. J± 1* ~( [§ Ji1. ..t. {QIJ) 
C4: ill±i*~([§JJl "f-fflll) 
cs: Jll.1±1*~(..t.$) 
' : »~~~f.!fmi*~ 

"Ll:J'J.:-VJ rr 1.tAJJ;<.1.z.,. ..• 9 



J!l.~~V c!::T .Qc!::, J:.;f;tjll,IJ. r;J,ti~lj(J)J±f.J l;l:~(J)c!::it-JLJ cfJ{, 0 

J:.;f,t{QIJ (~tJil.): P1=C 1 x p x V0"2/(2g) • • • ( 1) 

r;J,t{QIJ (~tJil.): P2=C2 x p x V0"2/(2g) • • • (2) 

J:.;f,t{QIJ (~Jil.): P3=C3 x p x V0"2/(2g) • • • (3) 

r;J,t{QIJ (~Jil.): P4=C4 x p x V0"2/(2g) • • • ( 4) 
J:. ~ : PS=CS x p x V0"2/(2g) • • • ( 5) 

11'll±~P. ~rlili~oWH.itiU'l~( c!::T~c!:: 
P1-P= ( x p x V1"2/(2g) 
P-P2= ( x p x V2"2/(2g) 
P3-P= ( x p x V3"2/(2g) 
P-P4=( x p x V4"2/(2g) 
P-PS=( x p x VS"2/(2g) 
P6-P=( x p x V6"2/(2g) 

~~;J,tW.A~(J)xA.1 \7/A."ftl;l: 

••• (6) 

••• (7) 

••• (8) 

••• (9) 

••• (10) 
••• (11) 

(Vl x Sl+V3 x (S6+S7)+V6 x SS) x 3600=(V2 x S2+V4 x (S3+S4)+VS x SS) x 3600 

1-Li2H::;smO)~~rv Jt:T ~t: 
Y=(V1 x S1+V3 x (S6+S7)+V6 x SS) x 3600-(V2 x S2+V4 x (S3+S4)+VS x $8) x 3600 

V1' V2, V3, V4, V5, V61;l:(6). (7). (8). (9)' (10), (11)itl::J::LJ, PO)f}!l~fJO)'t". fYJiJ<-tior::tJ.QJ::?r: 
PO)fi~~~T .Q 

VO C1 
(mis) 

0.91 O.SO 
Sl $2 

(m2) (mz) 

120 120 

P1 P2 
(Pa) (Pa) 

0.040943 -0.02559 

Vl 
(m/s) 
0.999 

IN 
~{IN :im.A 

OUT:if.tlli 

V2 
(mis) 
0.299 
OUT 

C2 C3 

-0.SO 0.10 
S3 S4 

(m2) (m2) 

1.20 110 

P3 P4 
(Pa) (Pa) 

0.005118 -0.02559 

V3 V4 
(mis) (mis) 
0.642 0.299 

IN OUT 

C4 cs 

-0.50 -040 
$5 S6 

(mz) (m2) 

0.29 0.00 

P5 P6 
(Pa) (Pa) 

-0.02047 0 

V5 V6 
(mis) (mis) 
0.074 0.573 
OUT IN 

~~Jil.~ 
H~ ~ :n:,; J!l.I 
iij;!ll~ 

( p 

(kl!:im3) 

100 1.20 
$7 SS 

(mz) (mz) 

0.00 4.32 

p 
(Pa) 

-0.02013 

V7 
(mis) 
0.000 

OUTOJ~~) 

4.917 m31h 
0 m31h 

4,917 m31h 

y 

(m3 /h) 
0.00 
OK 

S9 
(m2) 

2.S8 

10 



10Fl29B 10.Fl30B 10.Fl31 B 11J!l1B 11.El2B 11.El3B 11J!l4B 

Jll.;£ Mirsi i.!iU!lli! Jll.;£ Mirsi i.!iij!f!li! .111.il Mirsi ;,!ii;!lli! Iii.ii B\flll'I ~i!l!!$1 Iii.ii B\flll'I Jliii!I!~ §1.i! B\fllll Jliii!l!!J .ii.ii ~111'1 llJ!l.$ 
(mis) (hr) (m31h) (mis) (hr) (m3/h) (m/s) (hr) (m31h) (mis) (hr) (m31h) (mis) (hr) (m31h) (mis) (hr) (m3/h) (mis) (hr) (m31h) 

i!§Jjl 2.2 5.5 1,467 1.9 5.5 1,245 1.8 5.7 1,207 2.1 11.7 1.8 4.2 1.5 2.3 1.4 4.2 

i1!i~ti1Ul 1.9 1.2 7,674 1.6 1.2 6.480 1.7 3.5 6.953 1.7 4.2 2.2 2.8 1.9 6.3 1.9 4.3 

~t:i!§Jll I.I 0.3 4,874 1.2 0.3 5.687 I.I 0.7 4.974 1.5 0.8 1.2 3.5 1.6 1.5 1.0 1.2 

~t~ti!Ul 0.0 0.0 0 1.5 0.0 7.799 0.9 0.3 4.917 0.0 0.0 1.6 2.5 2.0 0.8 1.2 1.3 

~tJil. 0.0 0.0 0 0.0 0.0 0 1.4 0.0 7.656 1.8 0.2 2.1 0.5 2.0 0.2 1.2 1.5 

:lt~t}l[Jll 2.3 0.5 21,137 0.0 05 0 2.0 00 18,384 0.7 0.3 2.0 0.2 2.9 0.7 2.3 0.2 

~t:!P:m 2.2 0.8 22.898 0.7 0.8 7.156 2.2 0.2 22,404 0.0 0.0 1.3 0.2 3.6 3.0 2.8 2.5 

Jii::jt:l.lil 2.1 2.2 22,444 0.0 2.2 0 2.2 0.0 23,675 2.8 0.2 1.8 1.5 2.8 1.7 2.8 1.2 

•JtJ. 2.3 1.3 20,724 1.3 1.3 12.080 0.0 1.0 0 2.0 0.8 1.9 2.8 2.2 1.5 2.2 1.5 

li:lfi:l.lil 2.0 LO 21,418 2.1 LO 22, 120 0.0 LO 0 2.3 0.3 1.8 0.7 2.0 0.7 2.1 1.2 

i'.fiJR]j. 1.9 0.7 19,423 2.5 0.7 25,935 0.0 4.5 0 1.6 0.5 2.2 0.3 1.6 0.3 2.1 1.0 

i'.fii'.fi:l.Jll. 0.6 0.2 5,595 4.2 0.2 39, 165 0.0 0.2 0 0.0 0.0 2.5 1.0 1.6 0.5 1.6 0.8 

i'.fi.111. 1.0 0.2 5.297 3.7 02 19,531 2.4 1 3 12,712 1.0 0.2 1.9 1.0 1.9 0.3 1.7 0.5 

i'.fiiti i1§ jJ, 1.5 1.3 7,933 2.9 1.3 15,463 1.8 1.3 9.828 0.0 0.0 2.3 0.7 1.9 0.8 1.9 0.7 

i'.fii!!iJll. 1.4 18 6,415 2.2 18 10.255 1.9 18 8.820 1.3 0.5 2.2 0.3 1.8 1.3 0.9 0.7 

i!§itii!§Jil. 1.5 5.3 6,143 1.4 5.3 5.571 1.1 2.2 4.496 2.2 3.8 1.7 1.7 1.7 2.0 1.1 0.8 

215.840 I 156.691 I 95.8271 

~ffilliltllra"I 10122 - 10128 10129 - 10131 imii!.ii€l~t(m3) ~ffilli~~Mr .. i<h> imii!..i¥(m31h} 

)!!!rill iii i!!! m. 
1.974.552 468,358 2,442.910 240 10,179 

(m3) 

1 1 



~ijl@jn)n 
~~JfifiJ!!;1~*!BJ!l~, }!~11'1*J±~, B!+rn~iiiHlto:cfJ'i;itlf~*d.>{)o 

~t~19~ 
1 Of38E3 ~~~~~ 1.8m/s 

0 
VO 

P4 l V4 

p 
s "}J1\-

S2 

J4 
S3 P2 

I •. • • •. • • • l~~'*~maBl _......._ 
S4 

P3 lv3 

VO:* ji,Jil.ji (m/ s) 
Vl :"ht\-pg;)tttl:l.A.Jllil(m/s) 
V2: "ht \-P'J~T.H:l::l .A.Jil.Jf (m/s) 
V3: "ht \-P'J~mtl:l .A.Jil.Jl (mis) 
V4: "ht \-P'J~mtl:l .A.Jil.Jl (m/s) 
vs: "ht \-pg;mtl:l .A.Jil.ll (m/s) 
P: "ht \-pgff 7.J (Pa) 
Pl : J:.imi~IJJ±7.J (~tJil.) (Pa) 
P2: ""f imi~IJ I± 7.J ( ~tJll.) (Pa) 
P3: J:.;mi~IJJ±7.J ('[§Jll) (Pa) 
P4: """F;mi~IJJ±7.J ([§Jll) (Pa) 
P5: R/BP-11±7.J (OPa) 

s 1: "ht \-ll~raimHI (m2
) 

S2: "h1 \-llJltraiiiifl (m3> 

S3: "h1 \-llJltraiiiifl (m4> 

S4: "h1 \-llJltraiiiifl (m5> 

ss: ~~~~il~ll~raiool• (m2
) 

p : ~ji,i£!Jl (kg/m3
) 

C 1 : Jil. J± 'f* ~(~ t Ji\. J:. f.IJ) 
C 2 : Jil. J± 'f* ~( ~ t Ji\. ""f f.IJ) 
c 3 : m 1± "*If Cf!§ m ..1:. '-'D 
C4 : Jll I± i* lf@i Ji\. """F f!lllj) 
<!' : m:J*tlHli:i*lf 

12 



JJJ.ii~v.t:<J~c, ...t;m1~11, l'iml~.IJ O)J±:t.J 1;1:;~0)cf3~J.t:to:~o 
..t.Jlif{6,IJ (~tJil. ) : P I =CI x p X V0"2/(2g) • · • ( 1 ) 
l' mf ffilt ( ~tJil ) : P2=C2X P XV0A2/(2g) ··· ( 2 ) 
...t;J,i@I (~Jil) : P3=C3 x p x V0"21(2g) • · • ( 3 ) 
l'ifiii!M (2§J!l.): P4=C4 X p XV0"2/(2g) · ·· ( 4 ) 

r>;JJ±~P. Wl!r.i~O)mtt~tt~ ( t:<J.Qc 
P1-P= ( x p x V1 "2/(2g) · · • ( 5 ) 
P- P2= ( x p x V2"2/ (2g) · · • (6) 
P3- P= ( x p x V3"2/(2g) · · • (7 ) 
P-P4= ( x p x V4~2/(2g) • .. (8) 
PS- P= ( x p x V5A2/(2g) ..• (9) 

~ji,;r.ut.Ait0)~?..1\7::,...?..itlJ: 
{Vl x S1+V3 x S4+VS x SS) x 3600=(V2 x S3+V4 x S2) x 3600 

tEillbtiillO)~~rv J c<J ~c 
Y= (VI x Sl+V3 x S4+VS x SS) x 3600-(V2 x S3+V4 x S2) X 3600 

V1. VZ. V3. V4. V51J:(5). (6), (7 ). (8 ), (9)it l ::J;:~J. PO)M~tJO)"t:. ryJfJ{t!CJ/::to:.QJ::?I:: 
PO)j~~~~<J .Q 

VO Cl C2 CJ C4 ( p 
(m/ s) (kg / m3

) 

1.78 0.80 -0.50 0.10 -0.50 2.00 1.20 
S I S2 S3 S4 SS 

l m2) (m2) (m2) (m2} (m2} 

0.44 0.81 0.46 0.81 4.00 

P l P2 P3 P4 PS p 

(Pa) {Pa) (Pa) (Pa) (Pa) (Pa) 
0.155769 -0.09736 0.019471 -0.09736 0 - 0.00067 

V1 V2 V3 V4 vs y 

(mi s) (mis) (m/s) (mis) (m/ s) (m3 / h) 
1.13 0.89 0.41 0.89 0.07 0.00 

IN OUT IN OUT IN OK 
* IN : ifit.A. 

OUT :iff.tf:l 
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10.El713 10.El8B 10J!l9B 10J!l10B 10J!l11B 10J!l12B 10J!l13B 

l!ti! ~r .. i 3.liiii!l$ l!ti! ~r .. i ;lifi;!t..¥ u lltl'lll Ifill$ Eil Btl'lll JilJ!lJti Eil Btllll Ifill$ Eil Btllll ilii!llfl u Btl'lll Jilli$ 
(m/s) (hr) (m3/h) (m/.) (hr) (m3/h) (m/s) (hr) (m3/h) (mis) (hr) (m3/h) (mis) (hr) (m3/h) (mis) (hr) (m3/h) (mis) (hr) (m3/h) 

e§Jil. 1.5 5.8 4,154 1.7 8.3 4.566 0.0 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~~l::e!i.lit 2.1 1.2 4,738 2.0 3.8 4.632 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tfil!t 1.2 4.0 2.782 1.4 1.3 3,094 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t~te!i.lit 2.1 3.3 4.777 1.8 1.0 4,037 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tm 2.4 0.8 7,608 1.6 0.2 5,030 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~Ut:!R:JJJ. 2.9 0.8 6.610 2.3 0.5 5.282 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tmil 3.2 u 7.245 2.6 1.5 5.804 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

lli:~t:iltl!t 2.2 2.3 4,916 2.7 2.3 6,036 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

•m 1.9 1.3 5.062 2.0 1.3 5.368 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Jlfm:ill.lit 1.6 0.8 3.546 2.1 0.8 4.624 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i¥illi:l!t 1.4 0.5 3,067 2.0 0.8 4,444 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mm:iR:m 1.3 0.8 2.999 1.8 0.7 3,973 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

mlil 0.0 0.0 0 1.6 0.5 4.903 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

iM!ifiJJJ. 1.1 0.2 2.462 1.3 0.5 2,984 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i¥i~l!t 1.4 0.2 3.142 1.6 0.2 3.591 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~NH!i.lit 1.1 0.2 2,469 1.0 0.2 2.245 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

107.290 I 112.5151 

~mwirill 9/2 - 9/8 9/9 - 9/15 9/16 - 9/22 9/23 - 9/29 9/30 - 10/6 1017 - 10/8 ;)i;,!l~€;gt(m3) ~!fffii~ttMrillch) ii;!l$Cm3/hl 

~r .. i;fili;!l~ 888,695 773,556 711,840 1,116,924 791.723 219,806 4.502.543 888 5.070 (m3) 
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._..., 

1. 1 Om§*1~Ll3SJ:U9-t:'::;~~~*~r=B~-=> JC~7J<xnm~~~~~9 .@JC<}t)O)~fflJ~~ 
4F3J: ltJ~~Bo I~ff, -th60)~7J<rct1 ~3-S~!fi5l7J<t~r:=)Jft/\ G-Cv '.@o 

2. 9 F3 £er:=, fi5l7J<t~O)lit1Lr::-c;~£ ltJ 7J<&UB~~B~O))J-ft/\7J<0)7J<~~~fflJ~ urc 
*a~crct, 3=r::12vr:Jnr:=J:.@5~~1J~~GttrctJ~, ~~;;~7J<~)W7J<~G~ ~v 
::;7r:=t~«-c, +Br::1££v ,;a~ca5-=>1Co 

3. 1OF3fJJ@O)BJE1 s-s, 19-S®~f~r=fi5i7J<t~;~£ ltJ7J<~fflJ~~~Effi urcc <=3, 
2-St!, 3-St!O)fi)l7J<t~O);g~fct, 1At*O)~iJJO)i'Q~l/SJce15-:> 1C1J~, 1 -St!fi)l 
7J<t~_t)Jft1~LllitfLO)i2Vr:Jb 137 ;a~tJ~2~*7e11-c_c~ u, -t(])f~, l'B~r='I\ G 
-Cv '.@a 

4. 2 ~(;::;,Jl.@BJ!lf::J: ltJ, -8~8'ilr::fqi 61J\O))Jfth~JJ.1J~C15-=> Jec~x Gh.@o 
5. rcrc. u, fi5ill<t~tB DO)fi)l7J<o rct±~~J)r=ct: ltJ ~~cn-casltJ, c G r::fi5i7J<otB o 

rct)m1~Ll~7J<~O)l/SJ1~Llca5l0t!li=ts~ T G-cv '.@<= c: , asct:u;~)~f/SJ9~0))m7J<O) 
-tzvr:J b 137;a~r=_t~~rct#Gtt-cv '~v 'cc:tJ\G, 9~g~l\O)~~wrct~v 'n 
O)C::~xGh.@o 

6. cn£ct= 1 -St!_t)Jft1~LlliilLJ~JJ2JO)JB1Jo~fflJ~~~fiffi urctJ~, 5~~;~0)~~~r=rct 
~-=> -cv '~v 'o 

7. 1~mu~s$1~ u -Cfi5i1J<t~l\O))Jft/\lJ<O)~fflJ~ • xnm~~ 1 ~*1C~~nffi9 .@c~r=, ~~ 
£ ltJ 7J<O)~f§;~1~ (;::lq] ()JC~iJm ~J.i<}t).@o 
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BJt~ij~1J<~ (I:: .:i. - b ~) 
- .... > BJt~ij~7J<~ (U~~) 

vY71'-Jv 
*~~~~~~h~~~i--~~~~~~~r--~~~~~~~~---, 

lT/B 2T/B 3T/B 

2 



'.] .. , 

" ~ 
~ 
!I!! 

i3filf~f::-tzVrJb 137;,;m1J~~~125Bo/L~c_t¥fo ~ f3 ;,;mtd:-tzVr)b;,;mc:rQJt~m 
O);,;mca5-Q<=C:1J\S, lacfuc1J~-tzVrJbl::J::-Q_t¥fc~xSh-Qo ~rc., ~ 1J 7-r:Jb;S 
§ifd:_t¥f G-C~ '~~ 'o 
1 -St~JJ~1J<1E§_t)JitiJtUnJJL)~~ tJ 1.J<O)-tzVr:J b 137;,;mrct, 1112ot::tct24,oooso/L£c 
1~l'o i3fil8~0)~~f::~-Q1qJS1J\O))s~0)-8~8~~;J-itA.c~xSh-Qo 

l')Jrti!tUrLJJL;~~ tJ 7.J<O)-tzyr) b 137;,;mn, 11I13L.~B~fd:2,000Bq/L ~l'[Q]-Q;,;mo 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

0 
4/1 

• Cs-137 

4/23 
5.700 

• H-3 

.t.~·l~lll:B 
°f~·Co-137;i!Jl! 

,, 
10/22 ,'\ 

120.000 : • .• 
,' .. 
' ' ,. ' 

,' ~ ', 

~· ~-.. 11/20 
/Ii ', 24,000 

./ .. 
9/26 ........ 

950 ./' --

__,,.....___-.. .• / • * ** .... * 

5/1 5/31 6/30 7/30 8/29 9/28 10/28 11/27 

1 5f.~\tt.)Jit1J!~liiJL)JitA.7J< 
( 1 5T/BJ~-7~· ~/ • T/B*3Jt~it9~) 
~~~E3 : 6/12 8/26 10/6 
Cs 134 : l**s~r:: 420 
Cs137: :m.A1m<11:.ir1J 1500 
~13 'J?. ca9' 1 400 
H3 9.9 

(~i\7 : Bq/L) 

120000 . 

100000 . 

~ 80000 . 
~ .,. 
~ 60000 
~ 
!!!! 40000 . 

20000 . 

0 ' 
4/1 -------------1 Jf!f i B 

O.P. +10m~ 

O.P.+0.50m 
~~.tt!ll'7.J<ili(1-6) : (4mlli) 
O.P.+4.19m (10/17) - ----------- v ____________ _ 

~iAE'.i~~7J<_;ji : 3,80Qm3 

O.P. +0.22m 

.._ Cs-137 

• '213 

• H 3 

.l:J9::?lilli:EI 
rl9::Cs 137~1l 

11/4 

613 9126 6·200 11 /20 
960 580 .L 1900 
it----· I - --- ,.___ .-a··!••.,. .... 

5/ 1 5/31 6/30 7 /30 8/29 

t;\QllB 

9/28 1 0/28 1 1 /27 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~/;~~~~---. 

i¥i 
l';Jitf~~ 
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._..., 

1@~~*mk~~nm~s, ~*m~~~©~*~ 
~nffiG1Co 
~*m~~~~1mMJlt-C~*G1C~~~*~BmG 
"!E:.CL.3, ~~l=tt/\\-C12Vr)b;~~lct1 /St~~C' 
J1J-:>"fE:.o 
~~©7J<lcti~~;~~1J~~ <, fJTtcl=)JitA GJC~7J< (;1tt 
7.J<) 1J~~~1'1Jltr=Bm G-Cv '-@t;©c~A5h-Qo 
r IJ =J-r) b;~~,ct~~tJ~~ <, ~nt=)fitrti61u1c)J<1J~ 

)ffiM G-Cv '-@iTI~~ 1t11J~J1J-@o 

~~c!i 1 ~~1i~7.l<t§ 1 ~~1i~7.l<t§ 
- p :El.: II\~ ...c. ;m-rn.11 ft ±Jc <~JI) ...c. ;m-rn.11 ft ±Jc < l' JI) 
t*lf~ B 2014/10/27 15:20 2014/10/27 15:30 

pH 7.5 7.4 
ii~flJi(ppm) 125 980 
Cs-134 ( Bq/L) 31,000 4,000 
Cs-137 (Bq/L) 95,000 12,000 
~ /3 (Bq/L) 120,000 15,000 
H-3(8q/L) 320 2,700 

~~illil'7J<{\7 
-~ _ _ ____ O.P.4.19m(10/17) 

litJL11< 1\7 
~,. - - - - - - O.P.2.01m(10/23) 

1'111 Q- - - - - - - - - 0.P.-3mi1tJlI 

- - O.P.-3.Bm 

4 



n:tJLO)e'.§1JltlfJ\Gf~F7J<~1J~f~~~ G-C~ 'Q1J\ lz::tf19}1~tlO)nF7J<~000)tt!rrnJ"1J~Bts;~ G-C~tt!!C:7J: ::> -C6S"J, ~ 
it!Jf~i®°7J<1Jt);£ "), ~L1J\S7J<}~(!~~@ l/-C:li:tf1f~~7J<1Jt)nth~/u C~ 'Qo 

._. ... 

1~~CD1 
' • I ·, 

~~~~~i:iiii-~!~~-
. '" 

ITlfLt1l8 (~ o 1l8) J 
1ZtJ11JlU~ OP+10.0m 

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

15f! 
J51PJ<JE§ 

J:JfitiJlU iliJL 

15~ 
J)~7.J<JE§ 

J:JfitiJlU iliJL 

~t!B)~~ 
*~2m 15~ 

J)~7.J<JE§ 
_t_ ~fit iJlU lZ 111 
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li!Ji:~MO")~tt91J' G0")53~7J<(l))Jith~dJ-(l)qJ§~'l'1fZ:-:>v )-C~~~-g :@ff:.~, ti:B~cm(l) r ~~~~ 
~~&U±tl(l)J-.Jtff g:f-:r J ff:.o 

B~~8~fz:7J<(l)~~~:Q~tt9~)~g~O")tt9~cm*.m~~fct, 40011 Sv/hC:tt9_t1'1JfiJ: ~ ~~-c 
~ J rctJ~, ~ill(l)tt9~lliin 1oo11 sv/ht~m~:QcctJ'G, t.~nwgrz:~v '~7\).R-Cf~~v 'c~tl 
Wfo 
ni~~O")ff:.~, ®gBO")±tlaBtff o Cs-137;,;mr~1105Bo/kgc~tJ'Jff:.1J~, 1275 
Bo/LL){_t(l);,;mrz:~7J< g:)3~9 :Q qJ§~'l'llctl~cluc~v 't,O")c~ x Gh:Qo 

@100µSv/h @110µSv/h 

15f~ x 
JJ1PJ<~§ .......... ------~ .............................. ........i 

J:. ~lit f !!U ll tlL 

t3 ~ 7J< ~ ._.: :.:·~:.::.:~::~:·~:.~:.::.:· :.:·~:.::.::,:· ~::~:.~:.::.:· :.:·~:.::.:~: )~ ~ 
>}~d~ ~n~ k~~~~i; c~~ ~n~ ~~ ~~~~~; 1d~ ~n~ ~~{ *~ 2 m 

;,&~'.(E E3 : iµJJJG 2 6 £F 1 0 F3 2 7 E3 
;,&~'.(E~ : GM~~~J!~'.(E~ (61120/H) 

±JfU*.O.ll:tiP.fi l 

<•i-L. B /k ) J.L: >Q g 

1 ~-Ja1.t<m...tJ1iHft1J 
'ti ±Ji:ij~ ~ tfu]l !~±fl 

~lf~B~ 2014!CF 11 ~ 6 B 
Cs-134 3.30E+05 ($g2£F) 
Cs-137 

1.10E+06 ($g30£F) 

~ /3 !5(~\f FiE 7.70E+05 

6 



J])l1J<J£§0)~D8~-C67J~J])l1J<D fd:, iitl UJC:±n~'I::~ VJ~~ U-CdS 
VJ, C 6 l::J])l7J< D t±:i D fd:)e1~Ll~7J<~O)PsJ1~Ll-C65VJ1!li =5~ JU -C 
v '~L CtJ'S, ~~£ VJ1J<tJ~~t~9}~¥t::)Jftt±:i9 ~LCfd:~v \0 

£JC, li5i1J<o ~~~ u-cv '~±n~'~Jm u-c~~£ VJ 1J<tJ~V9"tJ'9"-:J 
)Jftttt±:i-Cv \~UO)C~XStt~tJ~, ±n~~O)isj~®~9~~~r=-tz 
Yr) b.0)-§~fd:D&~Ctt-Cv \~UO)C~X Sh~o 
li5i1J<J£§l')Jrt1~on1JLO)~~£ VJ 1J<O)-tz yr:; D.137;,emrd:, -s~s~r= 
6,200Bq/L£-C _t_~ urc =50)0), I~ttfd:2,000Bq/L ~l'[Q]~£ 

C'1~l'o 

;~~~PsJ9}0))e1J<O)-tzYr:J D.;em1::rd:, ~~r=~3~rd:~ stt-cv '~v 'o 
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._. ... 

1 ~4-Sf!IJ~7J<ofttiffO))tij7J<O)~Vr)b;amra:, ~t,~;a~c<f>.Q4-St!A.Q 1J-::;ct, 
1 OOBq/L ~ l'[Q]-=> Z: ~Z: a:J VJ, ~O){tBO)~~flis~Mlc!~ \~7\~o 

10000 

1000 

8/ 1 9/30 11 !29 1 /28 3/29 5/28 7/27 9125 11124 811 9!30 11/29 1 i28 3;29 5/28 7127 9.125 11 i24 

(Bq/L) 
(Bq!L) 

10000 10000 ---------------

1 1 
8/ I 9/30 11 1 29 I 1 28 3/29 5128 7 /27 9 125 11124 8 1 1 9 1 30 111 29 1/28 3 129 5/28 7 127 9!25 11/24 

(Bq/L) 

(9q.'L) 

10000 

H-3 
~/J 
Gs-137 
H-3flWRUHI 
~/JflWllll~ii 
Cs-137fltfilHHI 
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0.1 I... ................ .. 

8/1 9/30 11129 1 /28 3/29 5/28 7127 9125 11 /24 

(Bq/L) 

1000 ----------------

0.1 I... ................ .. 

8/1 9/30 11129 1 /28 3/29 5128 7127 9125 11124 

(Bq/L) 

1000 ----------------

0.1 I... ............... . 

8/1 9/30 11/29 1/28 3129 5/28 7127 9/25 11124 

._. ... 

(Bq/L) 
1000 -

100 .• 

@>~~~ro::>:i~~oox:sxm~~~~~~~ 

10 ,~~~:~~-~.~~· 
1 : ~1· ,~06;111 Q:~LJilll~~· ·:::J'dllJJ 

0.1 I 

8/1 9/30 11 /29 1 /28 3/29 5/28 7 /27 9/25 11 /24 

Cs-137 
H-3~tl:l~RWll 

o ~ /3 ~tl:l ~RWfi! 
D Cs-137~t:l:IPRW1t 

(Bq/L) 
1000 -

0, 1 I 

8/1 

(Bq/L) 

1000 . 

9/30 11 /29 1 /28 3/29 5/28 7 /27 9/25 11 /24 
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1. Current Strontium analysis and introduction of various methods 

• Strontium analysis requires high skilled technology and time for analyzing due to its necessity of a highly challenging 

preprocessing 

• Since introducing "Beta nuclide analysis (pico-beta) method" in September 2013, the time necessary for analysis has 

been largely shrunk. 

• In August 2014, to simplify preprocessing (extracting Strontium by chemical processing) and shrinking time for 

analyzing, "Sr resin" method was introduced instead of "fuming nitric acid" method. 

• Analysis of Strontium will be further sped up thanks to an innovative technique developed mainly by the Fukushima 

University known as "Inductively Coupled Plasma-Mass Spectrometry (ICP-MSY' method to analyze Strontium90 (a 

method that does not require preprocessing and takes only 30 minutes at quickest to analyze one liquid sample), 

which is due to be introduced at the site on December 1 after confirming data via verification tests. 

Preprocessing (chemical reaction) 

"fuming nitric acid" method 
(number of process: 4 to 5 steps) 

(necessary time: 7 days at quickest) 

"Sr resin" method 
(number of process: 1 to 2 steps) 

(necessary time: 2 to 4 days) 

- - - - - - -.. ~ ... ~ .. ~ .. ~ ... ~ .. ~.~.~ .. ~ .. ~ ... ~--- - - - - - - ) 

Measurement 

Before Sep 2013 
Milking+LBC* 
(approx. 2 weeks) 

• After Sep 2013 
Introduction of "pico-beta', 
I I 
1 (approx. 1 day) 1 

I 

' 

! ~ 
,! Preprocessing ·~ -----... Measurement 
1'··································································'1 ------- I 

' • : Introduction of ICP-MS : 
: Not required 1 

1 1 
I I I 

I I l----------------------1 
~--------------~ 

"ICP-MS" method 

Record/ re port 

Various methods were introduced 
according to conditions 
-Sample property 
-Radiation concentration 
-Working condition 

Expansion of methods 

*Low Background Gas Flow Counter 

1 



2. Shrinking time for analyzing Strontium 

1. "fuming nitric acid" method and "LBC" 

(Fukushima Daini, KK, other sites) 

2. "fuming nitric acid" method and "pico-beta" 

(some sites, technical organizations) 

3. "Sr resin" method and "pico-beta" 

(technical organizations) 
.............................................................. . 
: 4. "ICP-MS" method . . . •............................................................. 

:>?:i ASTM:Dl9.04 RADIOACTIVITY IN WATER 

ASTM:C26.05 NUCLEAR FUEL CYCLE, METHODS OF TEST 

DOE METHODS COMPENDIUM RPSOl(a), Rev.1 

Measurement time 
Quickest analysis time: approx. 24 days ___._ ____ ...., 

Quickest analysis time: approx. 7 days 

Quickest analysis time: approx. 2 to 4 days . . . . 
l r-_) : I l 

• • • • • • ••••••I• •f• • • • • • • • • • • • • • • • •••••••I•• • • • • • • • • • • • • • • • • • • • 
I I I I 

Quickest analysis time: approx. 30 minutes 
I I I 
I I I 

•••••••••••,••••••••••••r•••••••••··~··••••••••••r••••••• 

0 

I I I I 

5 10 15 

[days] 

20 25 

2 



3. Overview of ICP-MS Strontium Analysis (1/2) 

• ICP-MS is a new method to analyze Strontium90, already in practical use which was developed with 

the cooperation of Fukushima University, PerkinElmer Japan Co., Ltd., the Japan Atomic Energy Agency 

and the Japan Agency for Marine-Earth Science and Technology and is the first time in the world to 

realize measurement of Strontium90 in water with low concentration as 1 Bq/L. 

• The "ICP-MS" method enables qualitative and quantitative analysis, by earning peak of Strontium90 

alone combining "column separation" and "metal oxidation reaction separation" as reprocessing 

methods to remove materials such as Zirconium90 and Yttrium90, mass of which are the same as 

Strontium90. 

• The method was not only broadly published in a science magazine "Analytical Methods", but also 

published in domestic academic conferences and Isotope news. 

3 



3. Overview of ICP-MS Strontium Analysis (2/2) 

<Function of each device (graph matches with circled number)> 

CD In "column separation," it uses Strontium resin adsorption to separate the elements which might 

become a risk such as Zirconium90, Yttrium90, and Germanium 74. 

(2) After breaking the water particle to a smaller size by using "Ultrasonic nablizers." Next step is to isolate 

the strontium90, Zirconium90, and Yttrium90 from the others by using ICP-MS "reaction-cell" which 

is a technical device that uses the differences in oxidation for each element. 

90zr+160 -7106zro (mass number 106) 

9oy+16o -7 106vo (mass number 106) 
90sr almost does not react with Oxygen 

(mass number 90) 

@ By using CD and (2)'separate operation,the peak 

to close of mass number 90 will only become a 

Strontium 90, therefore it enables to evaluate 

Device Appearance and the Process at Each Section 

D
-·-u, 
-HMO, 
-1\0. 

--(---~) 

('.(?(lo)L-]• 

(MW)11lf&iBHS 

-SMID 

c:hedt .. - - Ll-94 . . ... 
ICP-MSUC~M ·#i:b) 
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4. ICP-MS Strontium analysis verification test results (JAEA laboratory) 

• At JAEA laboratory, verification test was conducted using [SARRY exit water], [simulant 
samples of rainwater inside the dikes], [simulant samples of groundwater bypass water] 
samples in which radioactive Strontium was added, and was confirmed that the results did 
not differ significantly from the measurement results of the existing methods. (Lower right 
figure "Correlativity of Sr90 data" 

• Detection limit of 1. 7Bq/L was earned at 
the verification test at JAEA laboratory. The 
new ICP-MS which was planned to be 
introduced to the site was expected to 
meet the level of O.SBq/L, 3.3 times much 
sensitivity improvement. 

However, the actual level was 0.3Bq/L at 
Fukushima Daiichi laboratory, much better 
than expected. 

l""""I 
...J 
........ 

70 

C" 60 
al 

Ill 50 
·~ 
ro 

~ 40 
"O 
0 
~ ..... 
E 30 
bl) 
c: 
·~ 20 
x 
<1J 

E 
.g 10 
c: 
0 
..... 
ro .... ..... 
c: 
Q) 
u 
c: 
0 
u 

0 

y = 0. 9996x - 0.6738 

R2 = 0.9782 

Rainwater 
Rainwater 
x 66 ti~es x ~3 times 

'\. I 

.-------_jT . ' ''\. 

Rainwater '" 

SARRY 

SARRY >'',,., -~ q_ 
~o_--·1f1. .. ," 

Groundwater 

x 10 times 
Groundwater 

J <'-~:--SARRY 

10 20 30 40 

Sr90 concentration by ICP-MS 

50 60 70 

[Bq/L] 

Correlativity of Sr90 data 
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5. Demonstration test results of strontium analysis using ICP-MS (Fukushima Daiichi Lab) 

Analysis results of standard samples 

Nuclide 

Sr-90 

16 

::I 
14 

......... 
12 O' 

co 
Q) 10 ::::J 

~ 8 
VI 

VI 
>- 6 
tu 
c 

4 <{ 
Vl 

~ 
I 

2 
0... 
u 0 

0 

Standard sampling 
concentration 

1st 
(Bq/L) 

1 0.7 

5 4.2 

10 9.2 

Demonstration test results of standard sample 

2 

y = 0.9680 x + 0.0038 

R2 = 0.9761 

4 6 

() 

8 10 12 

Standard sampling concentration (Bq/L) 

14 

Unit: Bq/L 

Analysis result using ICP-MS 

2nd 

1.3 

4.8 

9.1 

16 

3rd 

1.1 

5.2 

10.9 

• There was a correlation 
between the data from 
standard sample analysis 
and was confirmed to be 
applied to low 
concentration as 1 to 
10Bq/L 

• By improving flow etc., 
analyzing time was 
shortened to 23 minutes 
per sample including 
measurement and washing 

... ...._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----' 
fJ •••n 6 



5. Demonstration test results of strontium analysis using ICP-MS (Fukushima Daiichi Lab) 

... •• 

Analysis results of samples (rainwater retained within the dike) 

Sample name Analysis Analysis result using ICP-MS 
result using 

1st 2nd 3rd 
pico-~ 

Water within the dike at 500-ton 
2.1 3.0 3.2 2.2 

tank, H9 

Water within the dike at HG tank 
5.7 6.4 6.2 7.1 

area, at 25 times dilution 

Water within the dike at H4 tank 
10.1 13.8 11.7 12.6 

area, at 25 times dilution 

16 

'3' 14 

"" O'" 12 co 
Q) 
::::J 10 
~ 
Vl 8 
VI 
> 
to 6 c: 
<( 
Vl 4 
~ 

I 
Q.. 2 u 

0 
0 2 

•J;(•1J 

Demonstration test results of rainwater within the dike 

y = 1.2795x - 0.5143 

R2 = 0.9746 
0 Water within the 

dike at H4 tank area, 
at 25 times dilution 

Water within the 
dike at H6 tank area, 
at 25 times dilution 

Water within the dike at 500 t tank, H9 

4 6 8 10 

Pico-~ analysis value (Bq/L) 

12 14 

4th 

1.2 

7.3 

12.1 

16 

Unit Bq/L 

5th 

1.7 

6.1 

12.2 

• It was verified 

with the analysis 

results of rainwater 

within the dike that 

quite equivalent 

values to the ones 

measured by the 

convention a I 

methods (Pico-B) 

have been obtained. 
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6. Application samples to strontium analysis using ICP-MS and future issues 

• Analysis targets by ICP-MS method will be freshwater of which limit values is more than 1 Bq/L and with few interfering ionic species (shown fn blue shaded part in the 

table). Firstly, apply ICP-MS method to Sr measurement of the rainwater within the dike verified through the demonstration test, and expand the application range in 

a phased manner. 

• The second ICP-MS machine will be purchased taking into account the usage conditions of the first one installed at the Environmental control bldg and its ongoing 

technical development (the improvement of its reading capability and the application of seawater). 

• Future issues: For groundwater at 4m depth and seawater, etc which requires the removal of interfering ionic species such as chlorine, promote the technical 

development under the initiative of Fukushima University and device manufacturers putting it as a top priority, to which TEPCO will also proactfvely provide assistance 

and cooperation. It fs also necessary to develop the technology to ensure the limit value at 0.01 Bq/L or around. 

Sample Measuring device 
Measuring Measuring frequency 

Limit value Remarks 
time (approx.) (No. of samples/month) 

Retained water at the basement LBC 2 hrs 2 
1E+4'"'-' Alternative measurement 

of turbine bldg. (Grossj3 measurement) 1E+6Bq/L with Grossj3 

GM pipe type survey Alternative measurement 
Rainwater within the dike meter 1 hr 50 (approx.) 1Bq/l with simplified 

(Sr measurement) measurement methods 

Observation wells for monitoring LBC 2 hrs 750 (approx.) 20'"'-'30Bq/L 
Alternative measurement 

leakage from tanks, etc. (Grossj3 measurement) with Grossj3 

Daily discharge 
2 hrs 20 (approx.) SBq/l 

control 
LBC Alternative measurement 

Groundwater Periodically (Grossj3 measurement) with Grossj3 

bypass discharge 8 hrs 3 lBq/l 
control 

Detailed analysis 1 Composite samples 

Subdrain water LBC 4 weeks 2 O.OlBq/L 
(Grossj3 measurement) 

Seawater 10 

Groundwater at bank protection Pico-~ 10 days 10 (approx.) 2Bq/L 
4m in depth (Sr measurement) 

~ ...... ~,,, 
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7. Implementation schedule 

llAugust 8, 2014 

: Install ICP-MS on site. 

II Mid August through the mid November, 2014 

: Conduct the cross-check between the demonstration test and 

the conventional methods 

II December 1, 2014 

: Plan to start the operation. 

9 


