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4. 2§•B•~~~~~~~I~~~~C2/5) 

< 8.F3 2 2 E3 (/f\:) > 
;;~1J<f~~~~B: 1 48~5 55-J / t~~*~J : 1 68~4 55-J 

< 8.F3 2 3 E3 (~) > 
;;~1J<f~~~~B: 1 38~0 OB/ t~~*~J : 1 78~ 1 75-J 

< 8 .F3 2 4 E3 (±) > 
;;~1J<f~~~~B: 1 28~4 85-J / t~~*~J : 1 38~ 1 65-J 
1lli""F1J<f~~%tJJ~: 1 38~5 55-JtJJ~f~(J)f~~~~B 
(1iB""F7J< ( 1-2-St!EJ~7J<D ~j) t~~%a, 2-St!lii11C1J'6 
2-ST /Bl\t)J~) 

~7[Q]Cl) 2-St!BW~ r L/ ::;7;ffi~7.J<Cl)t~~fct, 71\::J:tf::J: QD,&)61J~c 
~~< ~Q7J<1\7£ct~~~~1.iffi urc 
c~~~7-::tJv rl/::J-Tg~f::9!7J<a5L0) o 

~ r L/::J7~~1'1=~f::i=Fv ,, ®~r::m lJ-C9!7J<~t;F7J<9Q~AEo 
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OilifJ.11) 

~dli~v/7 .t~Bl::~±!*~tT~~fL 
( ¢ 200) ~6 ii fiJi ~lj fL "9 -Q o 

[I~~] 

BID~ r- v ::;7;m~7J<f~J2S 
9-t:::;rn~l'\O)fi~s1 ::;t~g~ 

•·ib1.~'7-7Jv t- v::;7 (;ml.J<i:!i~'i:i!i!~F.~) 

7'5::; r- . ~~g;~~~ 

*~~~©~~~v/7©*~·~*; 
8/24 : O.P. + 1.53m. *~40m3 

1 B~ 8/25 : O.P. + 1.65m. *~49m3 

8/26 : O.P. + 1.75m, m~55m3 

8/27 : O.P. + 1.80m, m~63m3 

8/28 : O.P. + 1.90m, m~72m3 

~10cm~~. 7l<flL.tJl 
~1 Om3fi~, 7J<liii!1JO 

8~ 9~ IO~ 

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 ..t cp 
* t- v/-TM~fF~ ::.fH\ 5tli!t t- 1,.;:.;7 
O);ij~l/(~~ -t:/}t~A.~~ L "C[,'~ 
M~. ~I~~1/l-~~O)-~*~ 
:ll::lJ\:C"'-~~ 

t-- v :r=rM~fl=1it ::{~L '. 
~Jj(~j! 
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fljij::J:/IJ ::J~*a~ 

• [2-ij-ut s-1-1]2-ij-U1Jni7.t<'ll;Jm7--:1 Jv"v~:r Ca7.l<lat;;~ifftB) 

f*lf~B 
~~ Cs134 Cs137 ~{3 H-3 

(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

IJZffla25~713268 8,000 7.5X 105 1.6X 106 7.5X 105 8.7X 103 

IJZ ffla25~813 28 B 3,500 3.1X105 6.7X 105 5.3X 105 B~fic:p 

f*lfiB 
~~ Cs134 Cs137 ~/3 H-3 
(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

IJZ ffla25~513 30 B 140 1.8X104 3.7X 104 7.j~ffttg; 7.j~ffttg; 

f*lfiB 
~~ Cs134 Cs137 ~/3 H-3 

(ppm) (Bq/cm3) (Bq/cm3) (Bq/cm3) (Bq/cm3) 

IJZffla25~81319 B 1,700 1.5X 10-3 3.4X 10-3 1.9X 102 4.6X 102 ... •• •••:tJ 
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4. 2§·~-~~~~~~~I~~~~(5/5) 
~U~LfjO)M§I3=Jli(~::>~ '-C 

0 

. ~-f~IJ (}) :7c±!~.1tT~ fLtJ' b (})JI~ r:: :1c±i*.1~1Ta9: 0 

· ~if~IJO)fLf ::Ii, 7.l<{tr~t~a9:~o O.P. + 3m*-C:7.l<{trtJ< 
..t.tJ<-::»t:~f::fl'@I. ~t&fJ<P,~.Q~?r::a9:~o ~t&t.><P,~ 
?f::i;YE±i~'iJ lli o 

• ~ 1E ±! fL ~ t. J :1c:ti*.1 © :7c±! ~~ iR ~ ;~1J.;. *' r ::-c tE ~ o 
· JE±!{~ .. 9!71<©7.l<{ft©~~;~~~~~L. 9!7.1<©3~~~1iffio 

Ril1.1n89: ,._ - - - - __ _ 

JU~B 7 m1E±1Mn~ ----~ ----~ ~ ~ ~ -_-:_:-_:.. Ril*fni~ 
-----

• 1---v~-T ..t.!B©:1cti~~1imo 
· t--v~7!B©fL*-C:1t±i*.1t.><~6*?-CL '.Q~c~~aio 
· :ll.±iLB~ t.) :1cti~.1~~Ta9:a 
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Efforts for Decommissioning of Unit 1 to 4 Reactors in 
TEPCO Fukushima Daiichi Nuclear Power Station 

September 13, 2013 

Tokyo Electric Power Company, Inc. 



I. [1] Current Situation of Reactors and Fuel Pools 

~ The Unit 1 to 3 reactors are maintaining stable cold shutdown condition (approx. 25 to 50°C) and the 
temperature in the spent fuel pools of Unit 1 to 4 reactors is also under stable condition. 

~ Radioactive materials released amount from the Unit 1 to 3 reactors are stable at a maximum of 
approx. 10 million Bq/hour, which is corresponding to 0.03mSv/year at the site boundary (approx. 
1/70 of the background radiation). 

Building cover wiM ll@tM 
""- Closing panel installation at the 

""- opening of the blow-out pane 
eactor building 

_J L J 

~~LJ 

Reactor pressure vessel 

Fuel debris 

M@il Reinforced concrete 
cover for fuel removal 

*Below is the examples of temperature data measured at some points. As of 11 :00 on September 12. 

RPV bottom temperature: 43.9°C 43.2cc 
Reactors 33.1°C 

44.1°C 41.3°C 
No fuel 

RCV temperature: 34.0 °C 

Fuel pools 27.5~;c 26.3°C 25.9GC 36.0°C 
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I. [2] Circulating Water Cooling System Using Accumulated Water 

? Treat the accumulated water in the buildings (cesium removal, desalination) and reuse it. 

Reactor containment vessel 

Reactor building 

Spent fuel pool ~ _,.,.Ilk---, 
Reactor pressure vessel 

Jllllllll 

Turbine building 

Groundwater 

Groundwater Contaminated 

Coolant injection to 
the reactor 

water Buffer tank 

Coolant injection 
pump 

¢=1 : Postulated leakage and inflow route 

+- : Groundwater inflow 

8/19 Water leakage 
was found near tanks 

..................................................................... . . 
: Challenges; 
~ (1) Average ground water inflow of 400m3/day 
~ (2) Treatment of contaminated water 
~ (3) Storage of treated water 

. . . . . . . . . . . . . . .... --·-· ·-· -· • '""iii •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Process main building 
High temperature 
incinerator building 

Accumulated water 
processing facility 

(cesium removal) 

I Seawater desalination I 
Desalination system 

- Reverse osmosis (RO) 

- Evaporation concentration 

low level tanks uuuuu r Multi-nuclide I 
removal equipment 

(ALPS) 

Temporary storage 
facility 

Waste sludge, waste 
adsorbent etc. 

Water storage tanks uuuuu 
2 



I. [2] Tanks Installation Area 

f ~,· ·r;.· 
. ! ..... I I' 

I I' I \··¥ •• ~u~ .. 
.. - - t .. "' 

~ . 
l 
4 • 

' I 

t 'ran~ ~r.ea 
: ': 1" 

· (lnclud~ng . ~ 
plann~ng ar~a) 

... 
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I. [2] Inspection of Tanks of the Same Type 

Contaminated water leakage from a flange-type tank in H4 area was found. 
Among the approx. 930 storage tanks for contaminated water form Unit 1 to 4 reactors, approx. 300 tanks of 

the same type have already been installed. 

-~ I 
! I 

! • 

1 \ \ 
\ ·. \" 

n area of high radiation was 
found near the 11-No.6 

tank on Aug. 31 
--· ---· - -. - ·,'>'>/ /-:.- -

D : Flange-type tanks 
An area of high radiation 

was found near the A­
No. 7 tank on 
Se tember 2 

c 
. I 

A leak was found on a pipe 
connecting No.5 and 

No.6 tanks on Aug. 31 

·--·--
4 



I. [2] Leakage from a Tank 
Puddles were found near the steel tanks (flange-type) on August 19, 2013. 
It was found that water levels at one of the tanks had dropped (approx. 3m: equivalent to approx. 300t) on 
August 20, and the remaining water was transferred to other tanks (completed on August 21 ). 

Approx. 0.5mx6mx1 cm 

Inside the dike: 10mSv/h ( y+/3) at 
approx. 50cm height from the 
water surface 

'I H4 area 

Approx. 3mx3mx1cm (100mSv/h (y+~) or more at 
approx. 50cm height from the water surface) 

I 

./ . 

0 Tank from which a leak 
was found 

0 Tan ks with a history of 
relocation 

ml l><l : Area with puddles (as of 16:00 on 
August 19) 

Note: P-ray 70µm dose equivalent rate 
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I. [3] Measures against Leaks from Tanks 

(1) Full inspection of all flange type tanks 
D Completed on August 22 the inspection of all bolted (flange-type) tanks for the storage of contaminated water 

from Unit 1 to 4 reactors as with the tank from which a leak occurred (No.5 in H4-l-area). 
D Not confirmed the puddles or leaks from tanks and dikes. 
D Found two (2) points where high-level of dose was detected locally around the tank foundation in H3 area. 

The water levels were maintaining the same as when the water was accepted, and also the leaks were not 
found. Transfer of tank water in the days ahead is under planning. 

(2) Water transfer from tanks which were "relocated after installation" as with the tank from 
which a leak occurred 
D The tank from which a leak occurred (No.5 in H4-I area) was, after once installed in another area (H1 ), 

decomposed and relocated in the current area (H4) because of the foundation ground subsidence. 
D Implement water transfer from two (2) tanks with the same history of relocation Water transfer from one of the 

two (No.10 tank in H4-I area) was completed on August 27, and the remaining one (No.3 tank in H4-ll area) is 
in preparation. 

(3) Contaminated soil recovery 
D Started implementation from August 23 of the recovery of contaminated soil in the area around the tank from 

which a leak occurred. 
D As the recovery work is carried out with investigation of the contamination condition, completion time is not 

determined. However, this problem is under consideration to complete earlier. 
(4) Inspection and reinforcement of dikes around the flange-type tanks 

D The existence of dike contamination around flange-type tanks was inspected on August 22. No abnormality 
was detected in areas other than H4. 

D Completed the implementation of land embankment and additional installation of leak isolation sheet over the 
sandbags outside the dikes of H4 area. 

(5) Monitoring reinforcement 
D From August 20, reinforced monitoring over the ocean-side drainage ditch leading to the ocean. 
D The possibility of outflow into the ocean is under investigation now. 
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I. [3] Measures against Leaks from Tanks (Continuation) 

(6) Patrol reinforcement 
Dlmplement 3 patrols in the daytime with 30 staff (3 persons x 10 teams) as well as one patrol at 

the night with a team of 6 staff. (Patrol personnel will be increased to 60 staff or more from the 
approx. 10 staff in the previous system, and the frequency will be increased up to 4 times /day) 

Dlntroduce a "Position Assignment" system under which dedicated staff are assigned to each area 
and comprehend the detailed situation for early detection of abnormality. 

D Implement 360-degree patrol around each tank within the assigned area including its side and 
basement, and also inspect the existence of leaks, leak trails, puddles that imply the possibility of 
leaks, etc. and record the results. 

DCheck the existence of significant radiation dose by continuously carrying handy dosimeters and 
record the results If the change of level is detected, implement detailed measurement with ion­
chamber dosimeter and record the results 

(7) "Normally closed" operation for drain valves attached to dikes around the contaminated 
water tanks 

D After contriving the rainwater management in the dikes, the operation mode for drain valves of 
dikes was switched to "normally closed" from "normally open" (Completed the switching operation to 
"normally closed" on August 28). 
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I. [3] Measure (3) Implementation Status of Contaminated Soil Recovery 

Started removal of contaminated soil inside the sandbag-type dikes on August 23. Approx. 540 m3 of 

contaminated soil was collected 

- - - - ~-=------~ - - - -. - - -- - - -. - - -

--- .... --- - - -

...:;..;....::.~=-=-=-==---------1 ;- - - - - -

Completed on 9/11 
H=300cm 
V=390m3 

Completed on 9/10 
H=60cm 

30m3 

Completed on 9/9 
H=120cm 

14m3 

Earth-fill dams/sandbag­
type dikes 

-· 

• 

Completed on 9/6 
H=135cm 

21m3 

Completed on 8/28 
H=148cm 

J 

V=40m3 

Complete 
don 8/24 ·\· ... 
H=40cm 
V=3m3 

Completed on 8/25 
H=55cm 
V=10m3 

-· · , I I . -' 
) -\ ! i 

Excavating 300cm depth 
completion status 

Backfilling completion status 
~; I 

·~ ' -.. . ~-~·-•·. .. .. . .. ·'. . . 
t.~. . 

.... .. 
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I. [3] Measure (5) Marine Survey 

Tank area (inc,luding planning area) 

.11r:·-.,·-u 
(1)Sea water around the southern water discharge outlet (near the outlet of 

discharge channel) (Date of sampling: Sep. 11) 
Cs134: Below the detection limit [Detection limit :1.4x10A-3[Bq/cm3]] 

Cs137: 2.7x10"-3[Bq/cm3] 
Total-Beta :Below the detection limit [Detection limit:2.2x10"-2[Bq/cm3]] 

(2)Meeting point of Band C discharge channels (Date of sampling: Sep. 6) 
Cs134:Below the detection limit [Detection limit:2.0x10A·2[Bq/cm3]] 
Cs137:Below the detection limit [Detection limit:2.6x10A·2[Bq/cm3]] 
Total-Beta :1.3x10A-1 [Bq/cm3] 
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I. [3] Measure (5) Marine Survey 

East side of the port entrance 

(Approx. 1.0km offshore of the site) (T-0-2) 
0 

North side of the northern sea wall 
(Approx. 0.Skm northward offshore of the site) 

O Monitoring the effects on the ocean 

D Monitoring the effects on the ocean (Additional) 

*There are cases when the sampling is not 
implemented according to the weather. 

South side of the southern sea wall 

(T-0-1) (Approx. 0.5km southern offshore of the site) 
0 

) 

i. 
· 6u 5u 

.I. 

C-

(T-0-3) 0 

Approx. 1.3km point from the southern 
water discharge outlet (T-2-1) 

Approx. 0.33km point from the 
southern water discharge outlet 

~ (T-2) 

. - - - - .. --" _______ .((O 

1u 2u · 3u 4u 
JL. . J.I I• .. Jl. 

I 

L . •: 
I :;;}> 
I 

l 

C discharge 
channel 
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I. [3] Measure (5) Marine Survey (Concentration Levels in Seawater) 

Bq/L 
1000 

100 

10 

0.1 
8/1 

Bq/L 

Seawater around the southern water discharge outlet (at the approx. [) 
330m point from the southern water discharge outlet) (T-2) 

COOCO(X)OOOOOOOOOOocoooC 

~·-co~ll'ooOoo~~oe 

8/8 8/15 8/22 8/29 

Seawater around the southern water discharge outlet (at the approx. 
1.3km point from the southern water discharge outlet) (T-2-1) 

9/5 9/12 

1000 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

100 

10 

0.1 
8/1 

Bq/L 

OOOOQ)0000000000000000000000Q0000000ooo 

oooooJQQooOQQQrooooQJoOJoooooooomooooo 
8/8 8/15 8/22 8/29 9/5 

Seawater around the northern water discharge outlet (at the approx. 30m 
point from the northern water discharge outlet} (T-1} 

9/12 

1000 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

100 

10 

0.1 

8/1 

0 

0 

8/8 

0 

• 
8/15 

0 

0 

8/22 

0 

0 

8/29 

0 

0 

0 

0 

9/5 9/12 

0 Cs-134 (Detection limit) 

D Cs-137 (Detection limit) 

0 Total-tl (Detection limit} 

• Cs-134 

• Cs-137 

• Tota1-r~ 

9/19 

O Cs-134 (Detection limit) 

D Cs-137 (Detection limit) 

O Tolal-,8 (Detection limit) 

•cs-134 

• Cs-137 

erotal-P 

9/19 

O Cs-134 (Detection limit) 

D Cs-137 (Detection limit) 

0 Total-,8 (Detection limit) 

• Cs-134 

• Cs-137 

e Total-P 

9/19 

Sampling point 

-+ 

Discharge channel 

Discharge channel 

Discharge channel 

The concentration of the total /3 in the seawater around both of the southern and northern water discharge 
outlet monitored below the detection limit. Therefore, the impact to the outer sea had been minimal. 
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I. [3] Measure (6) Water Level Management Method through Patrolling 

While setting priorities for all flange-type tanks, install water level gauges in order of the priority and, in 
the end, introduce the alarm function as well. That enables the continuous remote monitoring. 
For the time being, continuously implement the monitoring of water level change once per day using 
thermography. 

Liquid 
surf ace 

Liquid 
surface 

Liquid 
surface 

Liquid 
surf ace 

Measurement results (daytime) Outside view of a tank 

Outside view of a tank 

Note: 
The correlation between the 
colors and temperature as the 
results of measurement differs 
between the day time and the 
night. 
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I. [3] Boring Investigation to the Depth Lower than the Groundwater Level and the Locations 

: Groundwater bypass wells (existing) 
: Investigation wells (existing) 
: Boring to the depth lower than the 
groundwater level 
5-20m depth 8 locations 
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I. [3] Analysis Results for (b) and (c) Investigation of Groundwater Bypass 

<Total-Beta radioactivity> Change of Total-pradioactivity concentration at the 

c:: 
.Q 
-ro 1.0E+04 ..... 
c 
<1> 
(.) 
c:: 1.0E+03 0 
(.) 

~ ·:; 
1.0E+02 u 

ctl 
0 
'6 1.0E+Ol ctl ..... 
cc. 
' ]j 

0 
1.0E+OO 

groundwater bypass investigation well 
+ Total-J3 at the groundwater bypass investigation well b 

~-------------------OTotal- J3 at the groundwater bypass investigation well b Below the detection limit 
.A. Total- ll at the groundwater bypass investigation well b 
D.. Total- j3 at the groundwater bypass investigation well b Below the detection limit 

I- 4/10 4/24 5/8 5/22 6/5 6/19 7/3 7/17 7/31 8/14 8/28 9/11 9/25 

• After the start of continuous monitoring (Apr. 2013), total beta radioactivity is not detected. (Detection limit: approx. 0.02 Bq/cm3 ) 

. . . -- . -· - . . ~ ~......... . . ;. - . 
<Tritium> Change of tritium concentration at the groundwater bypass investigation well 

M" 
E 
~ 

1.0E+04 
+Total- at the groundwater bypass investigation well b H-3 

--------------------<>Total- at the groundwater bypass investigation well b H-3 Below the detection limit 

~ 1.0E+03 
c:: 
0 

·~ 1.0E+02 
c 
<1> 
(.) 
c:: 
8 1.0E+Ol 

C") 

' :::c 
1.0E+OO 

4/10 4/24 5/8 

.A. Total- . at the groundwater bypass investigation well b H-3 
D.. Total- at the groundwater bypass investigation well b H-3 Below the detection limit 

••••••••••••••••• 
5/22 6/5 6/19 7/3 7/17 7/31 8/14 8/28 9/11 9/25 

•After the start of continuous monitoring (Apr. 2013), significant increase of tritium is not confirmed. 
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I. [4] Tank Additional Establishment Program 

, Develop an additional establishment program by considering the tank capacity required in the medium-to 
long term prospect to adequately store the contaminated water which will increase to some extent 
regardless of the suppression measures of groundwater inflow. 

Specifically, scheduled to increase the tank capacity up to approx. 440,000m3 until October 2013, 
700,000m3 until the middle of 2015, and 800,000m3 within the FY 2016 (details will be considered in the 
days ahead). 

,. Based on the leakage problems from flange-type tanks, drastic measures are also under consideration. 

• Installation of water level gauges on all flange-type tanks and introduction of centralized control system 

· Increase of welded-type tanks and replacement of flange-type tanks 
- : Water transfer line 
c::J : Steel tanks 

c::J : Underground water storage tanks 

mHIJ : Areas where the additional establishment 
__ is planned 

c::::J : Areas where the additional establishment D is considered 

Em iii G3 • G4 • GS I 
GS 

] Southern area of the site 

Tank additional establishment program 
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II. [1] Outflow of Contaminated Water into the Ocean 

Immediately after the accident, highly contaminated water under the turbine buildings was discharged into 
the port through the underground trenches. 

N -~-+----+---

Unit 1 seawater pipe trench 

~.·. 

Vertical 
shaft A 

§l 

Observation well 
No. 1-1 Observation well 

• No.1 

~
Obse~vation well • / 
No.1 4 / 

. Screen • O • Observation• 
•,, · · ··· ·· .· well 
.. c .... - . ;. .. , Observation No. 1-2 

···· ·· · Qwell • 
· No. 1-3 t 1 Pump room 

41212011 
Point where a leak 

was found 

Pump room Vertical Ob 1· II I ..........., ___ _...,........ 
serva 1on.e j u .. 1 .. mo.,om ~ 

o~:'~°':'._ shaft No. 1-5 _ .......... __._ ~ o:=~~::~P 1_~ .I • ----·Jl 
,.......·~--·--~--2!---..-- . m- ---· 
U r~---------------- I 

Unit 1 power cable trench " Unit 2 power cable trench 

Unit 1 Turbine Building Unit 2 Turbine Building 

I 
I 
I 

I I 
IJ. 

-· 
• Immediately after the accident, contaminated water accumulated in the buildings had outflowed into the 

ocean from water intake through trenches, etc. 

, Outflow was already stopped but contaminated water remains within the underground structure. 
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II. [2] Seawater Analysis Results 

Continuously implemented the sampling of seawater within the part. The concentration was lowered 
gradually after the accident but it remains flat. 
Cs-137of10-100Bq/I order is detected even now around the water intakes of Unit 1 to 4 reactors. 

Unit 3 water intake (within silt fences) (Bq/L) 
10000000.0 ~--------------------~000000.0 

1000000.0 • 1·131 100000.0 
Cs-134 

100000.0 
--cs-137 10000.0 

10000.0 
1000.0 

1000.0 

Around the Southern Water Discharge Canal 
of Fukushima Daiichi NPS (Bq/L) 

---1-131 

Cs 134 

~ 
===~~~~~ 100.0 ---·--------------------------------------------100.0 

10.0 
. . . .. . •·1 • 

1.0 

. ··~· . . ~~ ... ,. . . ~ ,. . . ·: .. ... . . . . ,. ............. ··:· ..... :i •• 

10.0 

1.0 

0.1 01 
• • • • 

H23.3.11 H23.6.19 H23.9.27 H24.1.5 H24.4.14 H24.7.23 H24.10.31 H25.2.8 H25.5.19 H25.8.27 H23.3.11 H23.6.19 H23.9.27 H24.1.5 H24.4.14 H24.7.23 H24.10.31 H25.2.8 H25.5.19 H25.8.27 

.'-.. . . ... 

.. .l . . 
-· ;/ 

-1· " . '\. 
. ~. " .. :_ - -· - - ••« 

J_ 
,_ 

-i .. 

... 1· 

I 
I 
l 

Reference: Notification level 
(concentration limit in water outside the 
environmental monitoring area) 

·Cs-134:608Q/L 

·Cs-137:908Q/L 
••••••••••••••••• 
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II. [2] Groundwater Analysis Results 

10,000.000 

' O" 

000.000 

100.000 

10.000 

cc 1.000 

100 

10 

n 

.. 

.. 
I 

Concentration distribution in the groundwater 
(Comparison among the investigation points) 

.t. Cs-137 
• H-3 

~ 
Total-~ t • I • {As of Sep.10, 2013) • 

'H-3 notification level ,_ 
-

I • " • "' • * • .. 
.. • t 

... • • • .. w • ... 
I 

... • I "' I & .. 
I A. 

... • ... • .. 
Cs-137 notification level - t & ... ... ... 
.. 

I 
a ... ... ... ... I ... • I 

... a 
i ... 

I I 
... .. ... t ... • ... ... 

. . . . . . . . . . . . . . . 
Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Well point Groundwater Groundwater Groundwater Groundwater 

No.0·1 No.0-2 No.1 No.1·1 No.1-2 No.1·3 No.1·4 No.1-5 No.1·8 No.1·9 No.2 No.2·1 No.3 No.3-1 
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II. [2] Groundwater Analysis Results 

Bq/L 

1,000,000 

100,000 

10,000 

1.000 

100 

10 

1 

13/6/1 

* 

13/6/11 

Concentration change in the seawater 
between the water intakes of Unit 1 and 2 

... 
• • ... 6 t • ~! a a 

• !!I - c c • ... ... 
D 

13/6/21 13/7/1 

+ H-3 at the surface layer between the 
water intakes of Unit 1 and 2 

1:. Total-l~at the lower layer between 
the water intakes of Unit 1 and 2 

Construction period of foundation improvement at the back side of Start the operation of well points 
revetment belween t11e watet inta~es ol Unit 1 and 2 (from8115) 
Fitst line: 718- 7i31 Second line: 7123 - 8i9 

Peuod when lhe ocean·side shielding wall covers lhe 
revelmenl between the water intakes of Unit 1 and 2 (lrom 
the late Julyi 

• • • • • • A • • • • •* 0 

~· •• <> <> ·':• <> '8' ... 
0 2 • i 

¢ ... 
~ ... ... ... ii 0 ... ... ... ... 

b. ~ " 
... ... I:. A 

t ... ~ 0 0 • " 
0 b. b. .. .... . A I:. 

t - - .. - /l • b. • • • • • • • • • • • • • • • • !!!I • • D D !!I I:. • a D a • a D - a - D a -D • u i;J ~ 

D D D D c D 

13/7/11 13/7/21 13/7/31 13/8/10 13/8/20 13/8/30 

o H-3 at the lower layer between the 
water intakes of Unit 1 and 2 

• Cs-137 at the surface layer between 
the water intakes of Unit 1 and 2 

& Total-~ at the surface layer between the water 
intakes of Unit 1 and 2 

o Cs-137 at the lower layer between the water 
intakes of Unit 1 and 2 

• • 
& ... 

i " " . 
• • • 

D D 
D 

13/9/9 

14---

i.-

H-,~ r·~tif1ci1llon 

lev~I 

600008q/L 

Cs-137 nohticci11on 
level 

908q/L 

Sr-!=10 nnlifir.~lion 
le·1el 
JOBqiL 
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II. [2] Groundwater Analysis Results 

Bq/L 

1,000,000 

100,000 

10.000 

1,000 
.& • 

100 

• 10 

1 

13/5/11 

Concentration change in the seawater at the north side of the water 
intakes of Unit 1-4 and the north side of the east wave breaker 

Construclion period of foundation improvement at the back side Start the oper:dtion of well points 
of revelmenl between the water intakes ol Unit 1 and 2 
Firs! line: 7i8 - 7131 Second line: 7i23 - 819 

(from8115) 

Period when the oce::in·side shielding wall covers. the 
front ::ire::i of lhe sampling poinls loc::ired in lhe north side 
of the w•!er intake~ of Uml 1-4 (Imm 5125) 

••• ••• • •• • • •• ••• • •• • •• .... .... ~. • • " •• . ........ ~ 

.& .& .& .& .& -- • .& .& a .& A • .& .& • <>• .& .& .&<>.& .& 
.& • ·~ .& .& .& •t:. .& .& ~ 

~ ti 
9 .& 

.0. 

- • • • • • • • • • • • • • • • • • • • • • • • • • • • • • D t:. • • ..ti.• D t:.. D • 0 D ,., 
LJ 

13/5/21 13/5/31 13/6/10 13/6/20 13/6/30 13/7/10 13/7/20 13/7/30 13/8/9 13/8/19 13/8/29 

• H-3 at the north side <> H-3 at the north 
of the water intakes of side of the east 
Unit 1-4 wave breaker 

.& Total-~at the north side .o. Total-[~ at the 
of the water intakes of north side of the 
Unit 1-4 east wave 

breaker 

• Cs-137 at the north 
side of the water 
intakes of Unit 1-4 

DCs-137 at the 
north side of the 
east wave breaker 

• ... ... 
t:. 

- --
D 

13/9/8 

H-3 -600008q/L 

-
Cs-137 
Not1f11,;ctho11 l~v~I 

908Q/L 

Sr-90 
Nolit1cci11on l~v~I 

308Q/L 
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II. [2] Groundwater Analysis Results 

Concentration in the seawater 
within or outside the port 

Total-Beta: ND (Sample of 9/9) 

Tritium: ND (Sample of 9/3) 

Within the si It fences (Unit 1-4) 
Total-Beta :550, 520, 270. 210 

(Sample of 9/9) 
Tritium : 1.400, 520, 410, 360 

Total-Beta : ND (Sample of 9/9) 

Tritium :ND (Sample of 9/3) 

Total-Beta: ND (Sample of 9/9) 

Tritium : ND (Sample of 9/3) 

Total-Beta: ND 
(Sample of 9/9) 

Tritium : 8.6 
(Sample of 9/2) 

Total-Beta: ND (Sample of 9/9) 
Tritium: ND (Sample of 9/3) 

Total-Beta: ND 
(Sample of 9/9) 

Tritium: ND 
(Sample of 9/2) 

0 

Total-Beta : ND(Sample of 9/9) 
Tritium : 2.2 (Sample of 9/3) 

Total-Beta: ND 
(Sample of 9/9) 
Tritium: ND 
(Sample of 9/2) 

) 

Total-Beta : 250 
(Sample of 9/9) 

Tritium : 510 
(Sample of 9/2) 

Latest measurement results (Bq/I) 

\,,, 
/ 

(As of Sep. 10, 2013) 

(Sample of 9/2) 

•'· 

Total-Beta: 880 
(Sample of 9/10) 

.-1: Tritium : 2,800 
[ (Sample of 9/8) ·· 

:... - 'L---------' 

Total-Beta: 690 
(Sample of 9/1 O, surface layer} 

Tritium : 1,700 
(Sample of 9/8, surface layer) 

Total-Beta : 450 
(Sample of 9/9) 

Tritium : 420 
(Sample of 9/2) 

Total-Beta: 280 
(Sample of 9/9) 
Tritium: 430 
(Sample of 9/2) 

Total-Beta: ND 
(Sample of 919) 
Tritium: ND 
(Sample of 9/2) 

'.:Jl 
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II. [2] Groundwater Analysis Results 

Concentration change in the seawater within and the entrance of the port 
Bq/L 

1,000 

100 

10 

1 

13/6/1 

• • •• 
' • 

• <> 
~D 

t; 
D 8 " D t; <> • 

13/6/11 13/6/21 13/7 /1 13/7/11 13/7/21 13/7/31 

• Inclined wharf 
Total-/3 

<> North side in the 
port 
Total-p ND 
value 

At the front of Unit 
• ·5 water intake 

Tolal-f> 
e. ·At the front of Unit 

6 water intake 
Total-P ND value 

• East side in the port • East side in the port • North side in the 
Total-~ Total-P port Total-~ 

o East side in the 
port 
Total-~ ND value 

o West side in the 
port 
Total-P ND value 

1;, North side in the 
port 
Total-P ND value 

I • • 
• • • 
6 8 

13/8/10 13/8/20 

eSouth side in the porte Within the port 
Total-[J Tolal-~ 

o South side in the 
port 
Total-I~ ND value 

<> Within the port 
Total-I~ ND value 

Sr-90 
I+-• 

t; t; 
D a ti! 

Notificatoon level 
30Bq/L 

13/8/30 13/9/9 
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II. [3] Measures against the Contaminated Water 

Based on the discussions with the government, the multi-tiered approach through emergency 
measures and drastic measures is now underway. 

Three principles of measures 
against contaminated water 

Emergency measures 
1. (Additional measures) Started the removal of highly 
contaminated water from trenches (underground piping 
and spaces where the electric cables are located) 
(started in mid-Aug.) [Removal] 

Drastic measures (over the next 1·2 

1. Remove the contamination 
sources 
2. Keep water away from the 
contamination sources 
3. Do not leak the contaminated 
water 

2. (Additional measures) Foundation improvement in 
the contaminated area with soluble glass. Pavement of 
land surface with asphalt, Groundwater pumping up 
[Keep away][ Not leak] 
3. Pumping up of groundwater at the mountain side 
(Groundwater bypass) [Keep away] 

+ 

0 0 0 0 0 

years) 
1. Pumping up of groundwater using sub­
drains (wells around the buildings)[Keep 
away] 
2. Installation of ocean-side shielding wall 
[Not leak] 
3. (Additional measures) Installation of land­
side shielding wall using frozen soil method 
[Keep away][Not leak] 

Groundwater sampling point 
Sub-drain 

Land-side shielding 
wall using the frozen 
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II. [3] Measures against Contaminated Water - Emergency Measures (1) 
Measure ( 1 ):Outflow prevention into the port ••• Foundation improvement in the contaminated area, etc. 

[Keep water away] [Never cause leakage] 
./ At the seawall between water intakes, improve the ocean-side foundation by injecting chemicals to prevent the 

outflow of groundwater into the port, while improving the mountain-side foundation to prevent the inflow of 
groundwater into the contaminated area . 

./ Pump up the groundwater dammed by the foundation improvement in order to prevent the overflow.· 
(Started the pumping up between the ocean-side water intakes of Unit 1 and 2. Groundwater levels at the observation 
wells are almost below the top line for foundation improvement (O.P. +2.20m) as of August 20) 

./ Pave the land surface with asphalt in order to prevent rainwater penetration. *To turbine buildings through vertical shafts 

Unit 1 Foundation improve!nenl 

I)( II. 

-
~. 

I • " I 
Unit 1 Building 

<Foundation improvement 
work> 

Unit 2 Building 
4.0 

-No.1 
~ 3.5 .s -No.1-9 

a.: 3.0 l 
Q 2.5~-· 
Qj 
ii) 2.0 

* 1.5 :-. !"..·> :/. . 
:l'; •;" ·.: ..... •: 
~ 1.0 
::::l e o.5 

(!) 

0.0 

8/12 

No.1-2 No.1-8 

tide level at Onahama 

.. 
'· ' ' 

8/19 8/26 

Unit 3 Building Unit 4 Building 

Groundwater level (as of 
August 20) 
No1 : O.P.+1.74m 
No.1-2:0.P.+1.60m 
No.1-3:0.P.+1.88m 
No.1-4:0.P.+2.21m 
No.1-8:0.P.+1.98m 
No.1·9:0.P.+1.78m 

Groundwater level near the seawall 
between the water intakes of Unit 1 and 2 

9/2 9/9 

Measurement 
date 
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II. [3] Measures against Contaminated Water - Emergency Measures (2) 

Measure (2):Contamination source removal •••Removal of highly contaminated water in trenches [Removal] 
-./ In order to remove the highly contaminated water remaining in the trenches, drain the contaminated 

water from the branch trench and inject filling material, and drain the contaminated water in the main 

trench as well after purification. " *To turbine buildings 

Unit 2 Turbine 
Building o. p. + 1o. 000 

·'-'-'-''---'~-'-'------

_Q,_P .. •6. 550 

Water level in the 
turbine bu i Id ing •J. r .• :1, 1~1 om .. 1. I ~'! 
,. __ --------

O.P.-0.440 ~­
Connection part 
with the building ~ 

Assumed .. .9.:P.:.~9,. 199 ... 
rock-line i:•. ~- -o . .:Mf 

Blocking of branch trenches 

Unit 2: Scheduled to complete blocking until mid-September 

Branch trench (Unit 2 power cable trench) 

Unit 2 pump room circulation water 
pump discharge valve pit 

room 

c:: 
Cl> 
~ 
(.) 

Cl) 

Main trench (seawater 
pipe trench) 

~ To: 
turbine 

Branch trench (power cable trench) 

c¢ntaminated waler 
' , 

Concrete ', 
' 

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

' After drainage, inject filling material : 
I 
I 

~----------------------------· 

IS 
'C 

building --------;:::::::::::~ ...... 
.__ _ __.I : Scope of filling 

~ 
Main trench (Unit 2 
seawater pipe trench) 

Tunnel part 

Turbine 
building 

Trench structure (Example of Unit 2) 

Drainage from main trenches 

Unit 2: Scheduled to start shutting off water on January, 2014 

Unit 3: Scheduled to start shutting off water on January, 2014 

~ \~ 
Accumulated -\ 
water level 

Tunnel 

verlical 
shalt 

c 

[gJ p 

1 Freeze and shut off 
water at connection 
part with the building 

2 Transfer the 
contaminated water 

within the main trenches 

3 Fill up the main trenches 
and vertical shafts with 

filling material 

<::::::;;:;> 
4 Unfreeze the connection 

part with the building 
and inject filling material 
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II. [3] Implementation Status of Blocking Work for the Unit 2 Branch Trench 

N 

Water accumulated in the 
Unit 2 vertical shaft Band 
power cable trenches 
(estimated approx. 210m3) 

(Legends) 
rvL··.J:i!.li;> .. ··~i;pl 

f;P •·' Sflf)T 

x 

~x.1~1 th!' i)c.;cumulcilitc.J W<thH (S~et.wcdl:!'r P•i:>ti 
lnmchi 
[x.1s1 tl'c acc1.1mu1atcC1 \vatcr (Pov1C( caoic 
vcncll, p1p1ng rou10) 
Fxi~1 tl"P. ~c:c:umul;,l~C'I v.i~tP.r (1~'*-1 of 
101A1"1.'C:m:.) 
Arca wllC(C me rno;:isufCS were imp1crucntcd 
(net exist 1ric aocurnulatcd watcO 

Not e:ios.t tne 3CCllml11111ec w,·uer 

lnrlowrou1e 

Inflow rou1c (Sll•C•dcCI route v1•lll tl'c 01ock.1ng 
OlCO'.ISurcsj 
!-10111h; wtu:m:!' lhii.> l.llock1n::i m~cisurii.>s etrl:!' 
11nj.1ltt1nii.>11t~~ 

II 

rm.·1d;:~i::·1 ·1r:·;;t11 OP 
l?~;;tr1 

~::nr::~i::n f';'~ ~i1·1 ~h: 
ll•';:•n~ :a111;:111;; I)"' •' '.i0l'"' 

:";:,nrr.r.:1:.n('l.}~·.~11i:re 

lu':11l! :uo1:1n; c r •'0.2(•::1n 

• .. .,_ 
'· 

• 

I
. . Unit ~ pump room v;r1•Ciil Shit.fl c 

c1rcU1emon w.atar pump· ' •• • 
J discharge valve pft ~ 

l. .. 
I ;~ 

f ~ J1le~l on llt1~r 1 
O.P.-6.0'.:0r1 

', IJ11il • ::uw~· :a::1..-ui::i11:: 1:Jk 
,·Fn11"(1..llln" ,.t'\1~ ... () F> : 
:.90::1n: -

Unit 1 Turbine Building 

f'-J•le~t.)nht-~lll 
OP.•'1.3'.:\lr1 

C<11··1ci:I <1n p:1ll wilh 1·11} 
(,.tl)"$1)lo (11f']•;_) ... Q44fJM 

Vc-rtiCDI 
SMftA 

Points where leaks were found 

f;:)"lnl'(:llt'I" ~.it1 c .·~1n::,il nr 
r~1~"t o.r • 1.<:18!1n 

r: J11::~lUll h~i':llll 
OP-?!"o'.:Ori 

"·· 
'•·._, Llr t ;:- p;-.. 1er cao ~ 1re"ci 

"• 1r:> .. 11.Jal<;11t1~91110.P. • 
r. ~.sn..,, 

<.:or ieclon pJt1. ,,.,," l..,e lJro "e 
lo~l.Jh:1 
Fn11"(1..lll:)" ,.t'\1;;,.•0F>•l'l S:\f•'l'I 

Unit 2 Turbine Building 

f:).1n~;1•~n hr!Jhl (JP. 
1.2&:!1l'I 

<.:or1ec.lon i>~·l , ... m l1e 
t .. rb •·c t111 dir9 0 P •0.6f,7n1 

Co"ne:1io" :a'I f'-J•le~t.)n 
h~~i1:1I·~ 0.F>. • • ~.MT 

f'-J•le~t.)nht-~lll 
OP.•'1.3;i\lr1 
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II. [3] Implementation Status of Blocking Work for the Unit 2 Branch Trench 

N <J KEY PLAN 

E 
~ 
Q. 

E 
;;J 

ll.. 

En'arged 

I 

Excavate 6 holes(,200) on the upper part of the 
branch trench for the filling material injection 

Vertical shaft B Branch trench sectional 
view 

Ocec:in side 

Hogh-fluiQity mor1m (<ixisting) 

lll concrete (existing) 

Water levels and remaining water amount in the trench after the water transfer 

8/24:0.P.+1.53m.Approx. 40m3 

8/25:0.P.+1.65m. Approx. 49m3 

8/26:0.P.+1.75m, Approx. 55m3 

8/27:0.P.+1.80m. Approx. 63m3 

8/28:0.P.+1.90m,Approx. 72m3 

August September 

Water level is increasing by 

approx. 10 cm per day 

Water amount is increasing by 

approx. 1 Ocm3 per day 

October [Work 
process] 15 16 17 18 19 2.0 2. 1 2.2. 2. 2.4 2.5 2. 6 2.7 2.8 2.9 :30 -3. 1 First Middle Late First Middle Late 

1--~~~~~~~~~~~~-+--+,__-+--+---+---l,__-l--+---+--+,__+--+---+--+~-+---+---+----!~+--~~-+-~~~,__~~-+-~~--+~~~-+-~~---1 

Transfer of water accumulated in the 
branch trench 
Installation of transfer line to the turbine 
building 
Transfer of water to the turbine building 

Blocking of the branch trench 

•Power cable trench (Foundation of 
the seawater pipe) 

Installation of plant and pipes 

Excavation of holes for filling material 
injection (Daytime work) 

Injection of the filling material 
(Nighttime work) 

Excavatio of holes or filling terial 
injection ( aytimc w rk) 
Injection f the fillin material 
(Nighltim work) 

Al ng with tt e trench bocking wok. 
tr nsfer the maining ater 
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II. [3] Measures against Contaminated Water - Emergency Measures (3) 

Measure (3):Suppressing of contaminated water increase••• Pumping up of groundwater at the mountain-side of the 
reactor buildings (groundwater bypass) [Keep water away] 

./ The groundwater bypass plan has been designed to reduce the amount of water flowing into the buildings by pumping 
up and bypassing groundwater at the mountain side of the buildings. 

: Pumping wells (finished installation and water 
quality analysis) 

: Piping route (finished construction) 

: Temporary storage tanks (finished installation) 

: Observation wells (newly in stalled) 

: Observation wells (for measurement of sub-drain pit 
water level) 

<Installation of the pumping wells, etc.> ... 

"""-:,.._ __ 
~ Sealed structure is adopted for the 
If.Ii:"" pumping wells 
lk:'::i.t,~ .. ·. . "· . .. •""" " ... ~:::-::.·'I'!" .. -· 

-=tL ·, 
. 1. 
-, -:'J/W" '.: .. ;.~ .... 
I . •• 

1 nstalled the dedicatEK! ·pipes and 
tank~.,,,..:::!'"' ·· 
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II. [3] Measures against Contaminated Water - Drastic Measures (1) 

Measure (1 ):Prevention of outflow into the ocean ••• Installation of ocean-side shielding walls [Not leak] 
./ Started construction from May, 2012 at the ocean-side of the seawall, aiming for the completion on 

September, 2014. 

Progress of ocean-side shielding wall construction :Advanced 
drilling on the rock ground where the steel sheet piles are to be 
drilled. (100°/o as of August 31) 
Drilling of the steel sheet piles (47o/o as of September 5) 

-4Currently finished the construction to near the Unit 2 water 
intake canal. and scheduled to complete in September, 2014. 

Existing Shielding wall 
seawall ~ Length of steel 

4m pan~ Landfill sheet pile: 
~ Approx. 18-27m 

'V 

Groundwater 
drain (within 
the dot-llne) 

' Drill the steel sheet piles to reach the depth of 
second low-permeable layer from the land surface. 
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II. [3] Measures against Contaminated Water - Drastic Measures (2) 

Measure (2): 

Suppressing of contaminated water increase and prevention of outflow into the port ···Installation of land­
side shielding wall [Keep water away] [Never cause leakage] 

./ Install the shielding walls around the reactor buildings to suppress the contaminated water increase 
caused by the inflow of groundwater into the buildings . 

./ Implement the water level management to prevent the outflow of water accumulated in the reactor 
buildings . 

./ Scheduled to verify the achievement level of the technological target within 2013 . 

./ Implement the feasibility study until the end of 2013, and then start the construction immediately after the 
preparation is made. Scheduled to start operation in the first half of FY 2015. 

<Construction procedure for frozen soil walls> 

I 
Drilling 
~ 

Freezi~g duct 
installation 

Coolant circulation {formation of frozen soil) 
Circulate the coolant 

l T~ Tf Tf ~ -~~~-
.. - \·-. -

Freezing duct Frozen soil Frozen soil 
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II. [3] Measures against Contaminated Water - Drastic Measures (3) 

Measure (3): 

Suppressing of groundwater inflow into the reactor buildings ···Pumping up of groundwater from the 
sub-drains [Keep water away] 
../ Sub-drain is a facility to lower the water levels around the buildings by pumping up groundwater . 
../ By lowering the groundwater levels around the buildings, suppress the inflow of groundwater into 

the reactor buildings as well as the outflow to the seawall. 

Pumping 

Upper permeable layer 

Groundwater level 
Pumping 

/ 
I 

. Reactor building ] 

,eumping 

\ 
I 

Low-permeable layer 
Sea surface 

Lower permeable layer Pumping well 

Low-permeable layer 

Sub-drain 

Keep water away from the 
contamination sources 

----- v 

Groundwater drain 

31 



Accumulated Water Inside the Dike in Each Tank Area 
at Fukushima Daiichi Nuclear Power Station 

<Reference> 
September 17, 2013 

Tokyo Electric Power Company 

Name of the Sam ped on Sep 
area 15 (Unit: Bq/L) 

H1 200 
H2 (North) 140 
N2 (South) 3,700 

H3 4,600 
H4 (North) 170,000 
H4 (South) 2,400 

H4 110 
H5 430 
H6 160 

H9 9 
H9 (West) 8 
B (North) 23 
B (South) 37 
C (East) 24 
C (West) 8 

E 6 
G4 (South) 3 
G6 (North) 8 
G6 (South) 34 

Amount of Change of water level inside the 

Work Period of work (Sep 16) discharge or dike· (As of 10:00 AM on Sep 16 -
pump-up After the work) 

Pump-up 7:25 AM - 8:42 PM - Approx. 13cm - Approx. 2cm 
Pump-up 2:17 AM- 8:48 PM - Approx. 5cm -Approx. 3cm 
Pump-up 2:11 AM - 8:51 PM - Approx. 5cm -Approx. 4cm 
Pump-up 9:30 AM - 8:45 PM - Approx. 16cm - Approx. 4cm 
Pump-up 3:04 AM - 8:57 PM - Approx. 11 cm - Approx. 3cm 
Pump-up 3:04 AM - 9:02 PM - Approx. 6cm -Approx. 4cm 
Pump-up 3:04 AM - 8:54 PM - Approx. 6cm - Approx. 4cm 
Pump-up 7:34AM-4:13 PM - Approx. 15cm - Approx. 14cm 
Pump-up 7:46 AM - 8:36 PM - Approx. 15cm ~ Approx. Scm 
Discharge 1 :50 PM - 3:38 PM Approx. 60 t Approx. 16cm ~Approx. 4cm 
Discharge 1 :50 PM - 3:38 PM Approx. 80 t Approx. 16cm ~ Approx. 3cm 
Pump-up 2:20 PM - 8:31 PM - Approx. 20cm ~ Approx. 5cm 
Pump-up 12:07 PM- 8:28 PM - Approx. 25cm ~ Approx. 6cm 

Discharge 1 :50 PM - 3:26 PM Approx. 70 t Approx. 25cm ~ Approx. 9cm 

Discharge 12:42 PM - 3:51 PM Approx. 160 t Approx. 25cm - Approx. 2cm 
Discharge 1:30 PM- 4:14 PM Approx. 460 t Approx. 16cm - Approx. 6cm 
Discharge 2:20 PM- 4:33 PM Approx. 90t Approx. 20cm -Approx. 14cm 
Discharge 1 :20 PM - 4:26 PM Approx. 21 Ot Approx. 20cm ~ Approx. 3cm 
Pump-up 12:18 PM- 8:24 PM - Approx. 20cm ~Approx. Scm 

*The fluctuation ranges are different in each area, since the rain has been fallen continuously since 
Sep. 15 and the starting times of water discharge/pump-up in each area were different. 



- : Area where pumping up of the water inside the dike was performed 

: Area where closing of the drain valve was performed 

- : B area (South) where overflow of the water was observed 

H4 area (North) 
170,000 Bq/ 

I I 

;' I J 

H3 area 
4,600 Bq/L 

_,,,.. I 

H1 area 
200 Bq/L 

1-1·, 

I 
J 

1- : 
- ' L 

H4 area 
110 Bq/L 

H5 area 
430 Bq/L 

\::· 
- ·- -· G6 area (South) 

34 Bq/L 

~~~ -- /' 

<Condition at the B area (South)> 
,,.. ,,,.. 

·• 

'· ,•: 

'W~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~(P_h_o_to_t_a_ke_n_b_y_T_E_P_c_o_o_n_s_e_p_te_m_b_e_r_1_s._2_0_1_3)~ 
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Nuclide analysis results of water at water treatment facility 

·:i) 1:.·. 
•!, ·:V r1·; ·:i) r~·; 

Highly concentrated 
Highly COl'lcentrated 

contaminated water at 
COl'ltamiMted water at Treated water of Treated water of 

Name of Sample the basement of Treated water at 
the basement of High System A at 2nd System B at 2nd Water al inlet of water 

Central Radioactive Cesium Adsorpsion 
Waste Treatment Apparatus 

T emperalure Cesium Adsorpsion Cesium Adsorpsiol'l desalinations 
ll'lcinerator Building Apparatus Apparatus 

Facility 
(Accumulated water) 

(Accumulated water) 

Date of Sampling Jul 9, 2013 6:30 AM Jul 9. 2013 6:10 AM Jul 9, 2013 6:20 AM Jul 9. 2013 6:00 AM 
July 2013 

Jul 9. 2013 5:50 AM 
(No1 sampled) 

1-131 
ND ND ND ND ND 

(Approx. 8 days) 

Cs-134 
2.6E+04 2.4E+OO 1.3E+04 ND 2.0E+OO 

(Approx. 2 years) 

Cs-137 
5.5E+04 5.2E+OO 2.8E+04 3.4E-01 2.8E+OO 

(Approx.30 yP-ars) 

Mn-54 
ND 2.3E-01 ND 7.0E-01 ND 

(Approx. 310 days) 

Co-58 
ND ND ND ND ND 

(Approx. 71 days) 

Co-60 
ND 4.3E-01 ND 6.8E+OO 2.2E+OO 

yNuclide 
(Approx. 5 years) 

Ru-103 
ND ND ND ND ND 

(Approx. 40 days) 

Ru-106 
ND ND ND 1.7E+OO 8.4E+OO 

(Approx. 370 days) 

Sb-124 
ND ND ND ND ND 

(Approx. 60 days) 

Sb-125 
ND 1.3E+01 ND 1.1E+01 1.8E+01 

(Approx. 3 yrs) 

Ba-140 
ND ND ND ND ND 

(Approx. 13 days) 

La-140 
ND ND ND ND ND 

(Approx. 40 hrs) 

H-3 (approx. 12yrs) 1.0E+03 

All 13 radiations 6.5E+04 

• ·=• .<:: E±•) is lhe same as·=• .<:: x10~ 

• "ND" indicales that the measuremenl resull is below the detection limit 

• The half-life of each nuclide is provided in parenlheses. 
• As for ~~), ® and @, sampling was not conducted since the device is under suspension. 

·j) q; 

Water al outlet of Concentrated Water al 
waler desalinations water desalinatiol'IS 

Jul 9, 2013 5:40 AM Jul 9. 2013 5:30 AM 

ND ND 

ND 1.8E+OO 

ND 6.3E+OO 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 4.1E+01 

ND ND 

ND ND 

9.4E+02 1.1E+03 

ND 1.0E+OS 

Sep 18, 2013 

Tokyo Electric Power Company 

Unit: (Bq/cm~) 

·:V ~; 

Water at outlet of Concel'llraled waste 
evaporative water al evaporative 

COl'lcentralion concenlratiol'l 
apparatus apparatus 

July 2013 July 2013 
(No1 sampled) (Not sampled) 
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STEP2~f:r Ct~F7J<~~1J\G;~~~f::)Jit.A 9 .@f~F7J< 

0)7.J<~ CC-2-1) fd:, 8Fj26E3 
O)B~~8~f::Cs-1371J~11 Ba/L, 
~ /31J~59Ba/L, 9Fj7E3 f::Cs-
1 371J~9.1 Ba/L, ~ /31J~ 
78Ba/LC:E=f _t¥f uTE. =50)0), 

fAi:*O)C-20)~i1JO)l'Q~Ps1o 

11MCHF7J<~~mtlO))Jitm ~tl-\b uTE. 
*a~, 8,l=j 29 a L~B~, ~m1J~11 
MCt~F7J<~~1~U f~)Jith, c-2mu f~fd: 
t~F7J<1J~~~ \~i\)Ro C-21~ -:J~ \-Cfd:, 
9,i:j7E30)~ -:Jf~B~~8~f~t~F7J<1J~ 
)Jitt17Ct~Eif~O)d:J.~0)7C~1*7J<g 
-Qo 

Bq/L <> Cs-134(~1:±J~B~fil) • Cs-134 

o Cs-137(~1:±J~R~fil) • Cs-137 
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ct~~ll<i-§3 5mfitfj 
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8 

0.1 ~---------------+---~ 

4/1 4/15 4/29 5/13 5/27 6/10 6/24 7/8 7/22 8/5 8/19 9/2 9/16 9/30 

Bq/L <> Cs-134(~1:±JBl~1il) • Cs-134 ·~Hfct~~7.1<§35m tfj CJ 
(C-2-1) CJ Cs-137(~1:±JBR~1il) • Cs-137 

o ~ /3 <~l:±JBR~fil) • ~ f3 
1000 

100 

10 

0.1 '--------------------+--~ 

4/1 4/15 4/29 5/13 5/27 6/10 6/24 7 /8 7/22 8/5 8/19 9/2 9/16 9/30 
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~ CH~1j(~§O)f~~7J<$fea, 91')$1J\61 ~4-S~!IJJl7j(Ol\tJJM~-@O)f;:::::1~v \, ;~;~l\0)~31rni~~O)~, 3cm 
O)ie:!Jl'~cO)~~~c;~~~f.1SJO)-i1'_J7 1J '_J :J'a~~1~9 .Qo 

~STEP 3t1JML~B~r=B~~B~0)~31ratii~~ u, -tO)*a~a~~~~ -c~~ uaf:r-50 

!RB l*G~lt\ 1 '..J r-
1wmz~--~~ 

ioo s 
!~~j\ tJJM3E3 tJJMf~>Ef9~ 

CHF7J<~~35m~t±:lD (C-2) 1 IQ]/ E3 - m.Lt C-2f~g l:.1.J<tJ;Jitn~ < ~ ~ 
~cl6*lU3Co 

H~7J< 
STEP 1 tl.JMf~t 

tl.JMCt~F7J<~~35m§t±:l D (C-2-1) - 1 IQl/E3 
3E311Ql 

1~4-Sm~7J<D~~~(~7J<M~) 

1 -St!G~1J<D (~1.J<Mim) 1 IQ]/JJ!! 
STEP 1 tl.JMf~t 

1 IQl/E3 ~13 · r- 1J-:f')b!:.-:>~ r·c 
3E311Ql 16 1 IQ]/ ii!! 

2-St!G~7.l<D (~1.J<Mim) 

1 ~4st~G~1J<o~~tmg STEP 1 tl.JMf~, ~13 · r- 1J-:f')b!:.-:>~r·c 
;tij7J< 1 IQ]/ E3 1 IQl/E3 16 1 IQ]/)J!!, CZ r-o '..J-:f 

c~;El~*t;i~tmg) 3E311Ql ')b-90161 IQl/fj) 

;~~c:p~ - STEP 3tJJMf~, STEP 3tJJMf~, ~ /3 • r- I) 7 ') b '~-:> ~ Y"C 

6-StlmUJ<D~ 1 IQI/~ 3E311Ql 1 IQI/ E3 16 1 IQ]/ ii!! 

~ BtfilWEI : f~~1J< : r · ~ f3, }m1J< : r · ~ f3 • r- 1J -Tr) b 
~ ~1.i~7J<D330m~1~U (T-2) O)}ij}7j(f;:::::-:)t, \-Cf~, Cf~~7J<t§O);ij})$1\0)t8DJfii~)fij1gtcO);Jmi~(, \~t~C: u 
-c~lit§ u -C~1E.1J\ f~~1J<7lcaIJ~1J<Dl\~~t~f~~Jn;mtgtC:rQJt~~~~a 1 [Q]/~1=~~9 .Qo ~t.:>, ~At 

... *O))ij}t~~ = 9 1) '_J ~:1'tlli~O)~J]Q1J< D~fJ!UT-2-11~*~*1C9-@o 
·~ -~·11 30 



• STEP1 ,2~1~, 1 -...4~{Ji71<KOO~ 
IAJ4±fu,~ ~-+j-/:1 1J /~,~~mito 

( r : 4ij 8, ft. f3 , H-3: ~ 1 @]) 

• STEP3~f~, J:.a2f::1Jo~ -c;1;~11'] 
(f) 2 :l:fu ,~ ( ]i ;~ $ ~, 6~~{Ji71< D 
ll1J) ~-+j-/:/IJ/~-~~:4{1to 

( r : m B, ~ /3 , H-3 : ~ 1 [Q]) 

il7K~x;R 

STEP 1 
ilR; (Dl~flit) 
ml I: *~0.01 m3 I sec 

STEP 2 
~if:i~ ( ~raiif:i_;_5mm/hf.ill) 
mt_;_ : f.10 .1 m 3 I sec 

STEP 3 
~if:i~ ( ~raiif:i_;_ 15mmlhf~ll) 
mt_;_: f.J0.3m3 /sec 

l!J.;~o 
.lt.!l!fP!. 

5.65~ 
fJjl7J<nJ~lR] 

T-1 

0 

1-4~1111&7l<Cll'l 
:ltt~]{;m.:tl!~J~:lti!llJ) 

1-li}fl J!ilj( Cl 
(im7J<~r.J) 

~l~i?SI 
~ll!J 

~;~u 
~illJ 

2l5utlfvJ<.a 
{~]j(~lfoJJ 

1-4~111!~7l<Cll'l 
iYiiftl(im7J<~r.J) 

0 

I 

I I I 111 ,,1,-,1l-U. I I ll_111 l. Jll, ~~ 
~I ~~~~~~~~~I 

O r: 1 IBJ/EI, ~B, H-3J~l:t: 1 IBl/ii'!! . 

0 *~D 
ji;j!j!j!{IJ 0 

';ifilll.l<O ~fi!IJJ<O 
Pi'i'~!l330m ~~J1 .3km 

T-20 T-2-1 

Q r : 1 (QJ/R. l!. /3 • H-3 : 1 (QJ/;M 

Q r · '£. ,8 • H-3 : 1 IYJ!i[ 

* i='.hl,:J.J<Dji;jl!tlJ330m(T-2)1;;H-31rl:x~~9~ 
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ttt!l'7J<1\-{ 1~.Alct, 5~ 21Br::~~7J<~~~L,22[8] El 0)~~71<~;;t7 
i~~]J<_;_rct, ~it 35,979m3 

fj7J<B 

~' ~ 1iJl rs, 

-t!~r'J.L..134 
(.$UL : Bq/L) 

-t!~rJ.L..137 
( .. itl.: Bq/L) 

-t-0) 1Jh:Jj' ~ x *~ f.i 
( .. itl. : Bq/L) 

~A:-11 
(.$UL : Bq/L) 

1--'J-7'7.L.. 
( .. itl.: Bq/L) 

U~7J< B 

U~7J<& 
(..!Ji.ti.: m3) 

SJ=) 208 BJ=) 25 8 SJ=) 308 9J=)48 ·9.19 98 *1 
~-Cl';)" 

~Ff.I f:3 t~ ;aJi 

**'ii::h ~=:ft~M **1E:h ~=;ft~fMI **'~:h ~=:ft~M **'~:h ~=:ft~B!1 **'~:h ~=:fttt!trul 
Bili 

ND(0.71) ND(0.60) ND(0.79) ND(0.71) ND(0.67) ND(0.60) ND(0.59) ND(0.69) ND(0.61) IND(O 67) 1 60 

ND(0.58) ND(0.51) ND(0.72) ND(0.63) ND(0.70) ND(0.64) ND(0.53) ND(0.55) ND(0.59) IND(O 65) 1 90 

~tl:lfctL ~tl:lf.i:L ~tl:I f.i:L ~tl:lfctL ~tl:lfctL ~tl:lf.i:L ~tl:lt.i:L ~tl:lfctL ~tl:lfctL ~tl:lf.i:L ~w~it 
t.;L '~t: 

ND(0.78) ND(0.57) ND(0.80) ND(0.56) ND(0.80) ND(0.49) ND(0.85) ND(0.51) IND(0.88) ND(0.58) 5 ( 1) (;±} 

190 180 200 200 260 260 150 160 150 150 1,500 60,000 

SJ=) 29 8 9J=)38 9J=) 88 9J=) 138 9J918BI 

2.117 1,559 1,749 1,526 1.511 

* ~=~~~: B;cfi;~tff-1!/9-
* NDl;t.f1HB Bl,31F.fi*~~~L. ( ) ~l:~:±l ~i,31f.fi~7F"9 o 

GU i£JJI El t~O)~A:-111:--JL \'"(f;t, 1081: 1 @J~Jf0)$Hrrl:l;t, ~:±l ~l,31F.U~ 1 Bq/Ll:l'lf-C~~o 
*1 !lffl~i.Jf*it~Utii;~-~7-7.J~'i:Pfi'~-T\tfi~~O){i~&ti1~jE:f1<~*4~~0)H1;~1:~"9~~.lJUJl::jEd.>~13'7F;&lJiBIJi 
Ul1J~~2~7\tl''1: Jalill~til&~~iO)Jl<c:j:JO) ;,IJiBIJi [;cfi;~l:l;t, Bq/cm30)~~~Bq/U::t~UlLt::ii~~~i1]) 

*2 -1!~'7 J....134.-l!~rJ J....1370)~:±lBl~fl!l1 Bq/L*~J~R~f"9 ~;J!IJjEl::-r~:±l~ntJL '~c (;R?/.{f~fl~ll;l<() 0 

WHO 

~*4-* 
*• jj .-( i-: 
7-1~ 

10 

10 

10,000 
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... 
·~ 

;.i:S:a~ 75 * 59 * 78.7% * 0.0% 
1BLK ;.1111;~ ~ 15 * 6 ::>k: 40.0% * 0.0% 

~t 90 * 65 * 72.2% 0 * 0.0% 
;]Uta~ 18 ::>k: 11 ::>k: 61.1% * 0.0% 

2BLK ;.1111;~ ~ 4 ::>k: 2 ::>k: 50.0% * 0.0% 
n 22 * 13 * 59.1 % o * 0.0% 

;.i:Staig 196 * 15 * 7.7% * 0.0% 2 * o * 0.0% 3 B L K ...................... ~jj'ij'~_ij\fiji"""""""""""""""""""""""3'8""""'*"""""""""""""""""'2""*""""" .............................. 5·:·3·c:y~ ..................................... * ........................................ 6':'(j'<>'J.;' ........................................................................................................................................................................ . ................................ ~+ ................................................... 234 .......... * .............................. 1"7""* ........................................ 7·:·3·c:y~ ............................. o ... * ......................................... cl':'o01.;- ............................. 2 .... * ........................................ o .... * .......... .............................. 'Ci":'i)"'i~· 

;**alf£' 2s * 17 ± 60.7% ± 0.0% 4 ± o ± 0.0% 
4BLK ;.1111;.ii 1f£' 6 * 4 ± 66. 7% ::>k: 0.0% 

~t 34 * 21 * 61.8% 0 * 0.0% 4;;if;; O;;if;; 0.0% 
;•t:a~ 221 * 124 z: 56. 1 % 12 ± 5.4% 19 * 0 z: 0.0% 

5BLK ;.1111;~ ~ 44 * 11 :it: 25.0% ::>k: 0.0% 2;;if;; 0 z: 0.0% 
~t 265 * 135 * 50.9% 12 * 4.5% 21 * O;;if;; 0.0% 

;.i:Staig 190 * 42 * 22. 1 % * 0.0% 18 * O;;if;; 0.0% 
6BLK i.ll•li.'ffi.<g 41 * * 0.0% * 0.0% 

u 231 * 42 * 18.2% 0 * 0.0% 18 * O;;if;; 0.0% 
;•&a~ 125 * 54 * 43.2% * 0.0% 8;;if;; 0± 0.0% 

7BLK ;.1111;~~ 27 ::>k: 7 ::>k: 25.9% * 0.0% 3;;$: 0± 0.0% 
~t 152 * 61 * 40.1% 0 * 0.0% 11 * O;;if;; 0.0% 

;If.a~ 104 :it: 93 :it: 89.4% 81 ::>k: 77.9% 
8BLK ;.1111;~~ 21 * 18 * 85.7% 15 * 71.4% ................................ t+ ................................................... 1":2'5 ......... * .... T ................... rrf .... * .................................. a·a·:·ao/~ ........................ 96""* .................................. 7·s·:·a01.;- ......................... = .................................................. = ................................................ = .................... .. 
9BLK 

..................... !.!.~~.~ .............................................. ?..~ .......... ~ .... .l.. ...................... ?..9. ..... ~ .................................. ?..?..:.::':.!c:: ..................................... ~ ........................................ .9.: .. 9..~(c:: .............................. ?. ..... ~ ........................................ 9-..... ~ ........................................ .9. .. :.9..!c::. 
iJl•li~~ 14 * * 0.0% * 0.0% 1 * 0 * 0.0% ................................ ~t" ...................................................... el"7 ......... * ............................. 20""* ................................. 2·:r«J'0i~ ............................. o ... * ......................................... cl':'o0/.;- ............................. 8 .... * ........................................ o .... * ......................................... o.:'i5"'l~· 

10BLK 
;•*a~ 75 * s * o ± 0.0% 
;.1111;~ ~ 15 ;if;; I * iilij-f'F. l:P I I * fmi i'F. l:P I 

gt 90 * 9 * 0 * 0.0% 

1 1 B L K .................. ...?.~.~!..!.~.~ .............................................. ~.?. .......... ~ ........................................ ! * iilij -f'F ~ i:p 1.. ........................................... .! *fill! 1'F. i:p !.. ........................................ ~ ..... ~ ........................................ 9-..... ~ ........................................ .9. .. :.9..!c::. 
u 270 * 50 * 0 * 0.0% 

;_i:S:a~ 159 ;if;; I 45 ;if;; 0 ;if;; 0.0% 

1 2 B L K :::::::::::::::::::::J.~i,fi.j]i.::::::::::::::::::::: :::::::::::::::::::::::::~:?.:::::::::~::::: :::::::::::::::::::::::::::::::::::! * filij i'F * i:p !::::::::::::: :::::::::::::::::::::::::::::::::! * fjlfi 1'F * i:p t::::::::::::: :::::::::::::::::::::::::=.:::::::::::::::::::::::: ::::::::::::::::::::::::::::.:::::::::::::::::::::::: ::::::::::::::::::::::::~:::::::::::::::::::::: 
~t 191 * 45 * 0 * 0.0% 

, 3 B L K :::::::::::::::::::::il:~:i::::::::::::::::::::: :::::::::::::::::::::::::I:~:::::::::i.::::: :::::::::::::::::::::::::::::::] *iilij 1'F * i:p i::::::::::::: :::::::::::::::::::::::::::::] * f~ i'F * i:p t::::::::::::: :::::::::::::::::::::::::::::l:::i.:::::::::: ::::::::::::::::::::::::::::::~::::i.:::::::::: :::::::::::::::::::::::::::::::~:~:~:~~: 
n 69 * 7 * o * 0.0% 

;_i:[ffl<g 1 ,545 * 435 * 28.2% 93 * 6.0% 165 * 0 * 0.0% 
i.ll•li.'ffi.<g 315 * 50 * 15.9% 15 * 4.8% 10 * 0 * 0.0% 

H 1,860 ± 485 ;;$: 26.1% 108 ± 5.8% 175 x 0 ;;$: 0.0% 

9/18(*) iB'±, j!i1JfLtJ~485/.$:7C7 L -Ccf3LJ .. ~i:td.~t@il LJ:iit~L -Ccf3LJ*9 o 

*fJ;f3, "IHL*~l=?L '-Cf1, ~i\'.tmi~~l=J:i.riQ:~cfJ{>~c!:::t.J';t;i.Ja:9 0 

H26.9.18I~tt 

,.~~11~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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c *1i~l:±:ll;:J: Qft!MW<7)~5ag:iO)jJtWf;t. Cs-134 &!J. Cs-137 c=t.IC 1. 4x 10"9
( EkJ1 cm )c~filfio 

[
* ~iJJ!i?Ji!Rt~9~0)~5ag:i(]);.;J!W~J.i : Cs-134· • • 2x 10-5

, Cs-137· • • 3x 10-5 C B:}' cm) ] 
* 1 F ftitl!tiW~il10)~'A H&m r ~5P.1J1i J : 

Cs-134· • • f\O( t~l±l~W1i : t/.J 1 x 10" 7). Cs-137· • • f\O( ~~l±l~~W1i : t.t~ 2x 10" 7 )( B:}' cm) 
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i81.Ja~:tttti•ifiilli~~ IJI~26~9~ ifiilli~ 
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mt -T~}J.¥...t. !B 
PCVti A. if !!sys ~~.:P~ii 

mt-r~m...t.!B I ~t;1\·;1-T$ 

1~11 0.0020 9.9E-7l;J. l' <*tJA.0.18) 0.002 

2~1/l 0.000251.;J. l' 8.0E-7l;J.l'($1fA.121.;J. l') 0.0003 

3~~ 0.00013 I 0.000045 9.1 E-7 j;.J. l' ( $f;tj A. 121;l l') 0.0002 

4~~ 0.00085};.J. ""F - 0.0009 

A-=t i::::i i:i *~0.1 l;J. l' (0.004) 

.$ fu.: i!Bq/~ 

mt -T~}J~...t. !B 
PCVtJA. if J!sys ~~-:P~ii 

mt -r~m...t. !B I ~.1~1\·;1-T!B 

1~~ 0.0062 1.0E-6};.J. l' ($ti.A0.21) 0.007 

2~1/l 0.000491.;J. ""F 7.1 E-71;l l' ($tJA.9.7l;J. l') 0.0005 

3~~ 0.000036 I o.oooosa!;l l' 3.0E-6($ti.A 12j;.J.l') 0.0001 

4~~ 0. 00084 j;.J. ""F - 0.0009 

A-=t i::::i i:i f.~0.1 J.;J. ""F (0.009) 

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 5.9E-6 9.BE-6 

M@l 
Cs-137 1.9E-5 3.4E-5 

Cs-134 4.7E-6 5.8E-6 
9/8 

Cs-137 1.7E-5 1.8E-5 

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

1±1 [J (Bq/ cm3) 

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

Cs-137 ND(2.8E-6) 

Cs-134 ND(1.8E-6) 
9/8 

Cs-137 ND(2.9E-6) 

2.J1~:h1 \-i11~$Nii6 
8,559m3/h (8/6-9/8) 

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 

1.5E-5 1.5E-5 8.3E-6 5.0E-6 
c1)~~n1\-11'J 

5.3E-5 4.8E-5 2.6E-5 1.4E-5 

2.3E-6 ND(6.3E-6) 4.7E-6 ND(8.9E-7) 

8.BE-6 ND(9.9E-6) 1.BE-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 9.6E-1 22 
22 

9/8 Kr-85 8.7E-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~, Cs134+Cs137€i°it1iit.J'-1i~l 'fiiPJT~tiJf.I) 

= (5.8E-6+1.8E-5) x 8559 x 1 E6 x 1 E-8 
= (1.8E-6+2.9E-6) x 21 E6 x 1 E-8 
= (8.7E-1) x 21 E6 x 1 E-8 
= 1.BE+ 7 x 24 x 365 x 2.5E-19 x 0.0022 /0.5 x 1 E3 

= 2.0E-31! Bq/~ 
=9.9E-71!Bq/~~ l' 
= 1.BE-1 i!Bq/~ 
= 1.7E-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(3.6E-7) 
flj@l 10,000 

Cs-137 ND(5.6E-7) 

Cs-134 ND(3.7E-7) 
9/5 10,000 

Cs-137 ND(5.7E-7) 

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

Cs-134 8.7E-7 Cs-134 
flj@l 9/5 

Cs-137 2.lE-6 Cs-137 

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

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

~---- -------
' 
I 
I 
1- - • 
I 

(Bq/cm3) 

2.5E-7 

8.2E-7 

tilfJi B 

flj@l 

9/5 

®7.IJ-Y"J ~/\
0

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

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

Cs-134 ND(1.7E-6) 
17 

Cs-137 ND(2.5E-6) 

Cs-134 ND(1.5E-6) 
20 

Cs-137 2.5E-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 

9/5 

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

23.008 

23,829 

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

13,008 
flj@l 

13,829 

=(3.7E-7+5.7E-7) x 10,000 x 1 E6 x 1 E-8 
=(2.5E-7+8.2E-7) x 13,829 x 1 E6 x 1 E-8 
=(1.5E-6+2.5E-6) x 20E6 x 1 E-8 
=5.8E1 x 20E6 x 1 E-8 

9/5 

= 1.2E9 x 24 x 365 x 2.4E-19 x 0.0022 /0.5 x 1 E3 

Kr-85 

Kr-85 

ND(5.7E1) 17 

ND(5.8E1) 20 

= 9.4E-51!Bq/iey);J l' 
= 1.5E-41!Bq/iey 
= 8.0E-7f~Bq/iey);J l' 
= 1.2E+ lf~Bq/iey J;l l' 
= 1.1E-5mSv/~J;ll' 

3 



UUfllB t~fl 
ml +~1§:..t. $ 

Jj~Q) Ji~® 

jjij@l 
Cs-134 1.6E-6 ND(2.1E-6) 

Cs-137 8.3E-6 ND(3.2E-6) 

Cs-134 ND(2.3E-6) 8.4E-6 
9/3 

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

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

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

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

ttl!S/\1f 

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

ND(2.1E-6) 
0.01 

3.0E-6 

1.6E-6 
0.01 

2.4E-6 

Cti~(l)rn11J:E~~iJ'~{>±fi€i Ii~ Cs134+Cs 137€iU1~iJ'-•~{, \fEfiff~t*m) 

~PCV:ff .A '!l:lsys 

®PCV:tJA. '!!!sys 

JllXB *~~ 
PCVf.(}. l!lmsystlj Cl mtm 

(Ba/cm3) (m3/h 

fij@l 
Cs-134 4.2E-6 

20 
Cs-137 1.1 E-5 

Cs-134 ND(1.9E-6) 
9/3 19 

Cs-137 ND(2.9E-6) 

tilsi B t~~I 
PCV1f A l!lmsysW Cl mt; 

(Ba/cm3) (m3/h 
fij@l Kr-85 ND(6.2E1) 20 

9/3 Kr-85 ND(6.2E1) 19 

*ffll+~~...t.$fJ'1:»MiW;litil;J:. H26.9.11Jltt© 

2.~ tltl: i5¥fili 
:i&W.;. <mt T-~~...t. !~) 
:f&tlj_;. <~Si \•:J7-) 
PCV:ffA.tlj Cl(Cs) 
PCV:ffA.tlj Cl(Kr) 
PCV:ffA.tlj Cl(Kr1&'.l'l<*m.;.) 

=(8.4E-6+2.9E-5) x 0.10 * x 1 E6 x 3600 x 1 E-8 
=(1.6E-6+2.4E-6) x (0.01 x 5.6 x 5.6)E6 x 3600 x 1 E-8 
=(1.9E-6+2.9E-6) x 19E6 x 1 E-8 
=(6.2E1) x 19E6 x 1E-8 
= 1.2E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x 1 E3 

tl~~~I (m3/s) ~~m 

= 1.3E-41!Bq/~ 
= 4.5E-51!Bq/~ 
= 9.1 E-71!Bq/~~ l' 
= 121!Bq/~ J;). l' 
= 1.4E-5mSv/~~ l' 

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(5.8E-7) 

Cs-137 ND(9.6E-7) 

Cs- 134 ND(5.9E-7) 
9/ 1 

Cs-137 ND(9.5E-7) 

2Jl~:t.JJ ~-i1~$~flllj 
4,470m3/h (8/7-9/1) 

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(5.7E-7) Cs-134 ND(5.9E-7) 
fij@] 

ND(9.0E-7) ND(9.0E-7) Cs-137 ND(9.1 E-7) 

ND(5.8E- 7) ND(5.9E- 7) Cs-134 ND(6.0E-7) 
9/ 1 

ND(8.9E-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+9.5E- 7) X4470X 1E6X lE-8 

= (6.0E-7+9.5E-7) x 50000 x 1 E6 x 1 E-8 

=6.9E-5i!Bq/~};J r 
=7.8E-4i!Bq/~.l;l r 

'* "'" iJl~I 

(m3/h) 

50.000 

50,000 

5 



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

~+•1~J 
9'9 8 B ~t~t'E§ 1.0m/s 

P4 

¢=J~t V5(P5=0) 
V4 

!S5 
V4 

l S3 l S4 11(=~~} 
V1~ r- 1 ~V2 

S1 S2 

Pl p 
P2 

/fi.~~}i~ 

?I 
S7 

<m~~ii) i (~~~.lfl~) 
VO V3 

P3 

VO: 91-~Jil.ii (mis) 
Vl : :tJ1 \-;J.ttl:L~Jil.ii (mis) 
V2: 7.J1 \-;J.t:±IAJil.ii (mis) 
V3: :tJ1 \-;J.t:±IAJil.ll (mis) 
V4: -JJ1 \-;m:±IAJil.ii (mis) 
V5: :tJ1 \-;1.t:±IAJil.ii (mis) 
V6: t~~~Jil.ii (mis) 
Pl: ..t.;1.tfilJJ±t.J C~tJil.) (Pa) 
P2:""f;J.t{llJJ±1.J (~tlit) (Pa) 
P3: ..t.;].t{i1JJ±1.J (~Jil.) (Pa) 
P4: ""f ;J.ti~IJ I± 1.J (Elj Ji\.) (Pa) 
P5: RIBIAJ l±t.J (OPa) 
P: 1J1\-11'.11±1.J (Pa) 

s1 : -JJ1 \-~!rl'liooll Cm2
) 

s2: -JJ1 \-~!raiooM Cm2
) 

S3: -JJ1 \-lltraicm~ (m
2

) 

S4: -JJ1 \-lltrl'lioofi Cm2
) 

S5: RIB.=.~mlm [:] oofi (m2
) 

S6: RIB:k!fo/.J~A i:l Im i:l oofl (m
2

) 

S7: RIB~F";%fflmlmi:l00fl (m2
) 

SS: t1~~ 9• ?l--D.&i600fl (m
2

) 

p : ~~~L~ (kglm3
) 

c 1 : Jil.1± i~~(~tJil...t. {ilj) 
C2: Jil.1± i*~C~tJil. ""f i~lj) 
C3: Jill± i*~(Elj Jit..t. {ilj) 
04 : Jil.1± 1* ~ ( ~ Jil. ""f {ilj) 
( : »~~~f.!fm~~ 

6 



l!l.~zvc9Qc, L.If.tf.PJJ, l'J~i!l1J0)1±::t.J1;t~O)cE~JttJQo 
_t;~111c~tlil.):Pl=C1 x p xvo·21(2g) ···(1) 
l'l~i!llJ (~tJil.): P2=C2 x p x V0'2/(2g) • • • (2) 
_tj~i!llJ (~Jil.): P3=C3 x p x V0'2/(2g) • • • (3) 
l' j~i!llJ (~Jil.) : P4=C4 x p x V0'2/(2g) • • • ( 4) 

r-t:ii±zP, 1t-liriai!~O)mr.n~llf~ ( t9iit 
Pl-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) 

~~Jmt:l:lJ,..~O)";(A,;\7:,,A,itli 

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

(Vl x S1+V3 x (S6+S7)+V5 x S5) x 3600=(V2 x S2+V4 x (S3+S4)+V6 x S8) x 3600 

~mt:tJmO)~~ry Jc't -tit 
Y=(V1 x S 1 +V3 x (S6+S7)+V5 x S5) x 3600-(V2 x S2+V4 x (S3+S4)+V6 x SS) x 3600 

V1' V2. V3. V4. V51;t (5). (6). (7). (8)' (9) itl::J:~). PO)f!HJ1/JO)~' rv JfJ~i:fCJl::fJ~J:?l::PO)ii~~~9 ~ 

VO C1 
(m/s) 

1.00 0.80 
S1 S2 

(m2) (m2) 

1.20 1.20 

Pl P2 
(Pa) (Pa) 

0.04898 -0.03061 

Vl 
(mis) 

1.06 
IN 

~(IN • ;ff..A 
0 UT : ;;,c tt 

V2 
(mis) 

0.41 
OUT 

C2 CJ 

-0.50 0.10 
S3 S4 

(m2) (m2) 

1.20 1.10 

P3 P4 
(Pa) (Pa) 

0.006122 -0.03061 

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

0.66 0.41 
IN OUT 

C4 

-0.SO 
SS 

(m2) 

0.29 

PS 
(Pa) 

0 

vs 
(m/s) 

0.57 
IN 

( p 

(kl!'./m
3
) 

1.00 1.20 
S6 S7 

(m2) (m2) 

0.00 0.00 

p 
(Pa) 

-0.0202 

V6 
(m/s) 

0.00 
ounm~i 

~snl!l.~ 
n~sn:;i7:,,J!l.I 

i!IH!~ 

y 

(m3/h) 
0.00 
OK 

SS 
(m2) 

2.88 

5,196 m3/h 
0 m3/h 

5,196 m3/h 

7 



i!§"Jil 

i!§":lti!§"Jil. 

U!iJIJ. 

:ltU!illl 

:!till 

:IUt!R.lil 

:lt:il[il. 

m.:ltmm 
J:lll 

!Rifi!R.lil 

jij:il[il. 

ffiffi!RJil. 

mill 

jijjiji!§"Jil 

m~m 

j!§"ffii!§"Jil. 

;JiH!Bli 
(m3) 

(m/s) 

1.1 

1.1 

0.9 

0.9 

1.4 

2.2 

2.7 

2.4 

1.9 

1.2 

1.3 

1.2 

1.3 

1.6 

1.5 

0.0 

~11'iilli~1Jrn11 

i~!rdl l!i i,!.jl 
{m3) 

9l'l3B 

~r.i ;.fjj;'!11¥ 
(hr) (m3/h) 

0.3 730 

2.2 4.109 

1.2 4.095 

1.8 4.771 

1.7 6.719 

O.B 8,166 

0.8 12.002 

5.5 14,368 

2.7 12.540 

0.2 7,276 

1.3 5.979 

0.3 4.230 

0.5 6.258 

2.8 8.099 

1.7 6,643 

0.0 0 

210.882 

8/6 - 8/12 

1,978.251 

m~ 
{m/s) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

0.0 

0.0 

00 

3.7 

3.1 

2.0 

0.0 

0.0 

8/13 

9l'l4B 

~r.i 
(hr) 

0.0 

00 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

0.0 

0.0 

00 

14.8 

8.0 

1.2 

0.0 

00 

-
1.163.453 

;1ifi;!$ 
(m3/h) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13,663 

15.068 

10.540 

0 

0 

335.514 

8/19 

Jll.li 
(m/s) 

0.0 

0.0 

0.0 

0.9 

O.B 

0.8 

0.9 

11 

0.8 

0.6 

1.5 

3.8 

2.9 

2.7 

0.0 

0.0 

8/20 -

9Fl5B 

~r .. i 
(hr) 

0.0 

0.0 

0.0 

0.3 

0.8 

1.2 

1.2 

0.3 

0.3 

0.2 

1.0 

6.8 

5.8 

3.8 

0.0 

0.0 

8/26 

1.298.676 

;Jifii~$ 
(m3/h) 

0 

0 

0 

4.416 

3,853 

3,048 

4,061 

6.670 

5.386 

3,638 

6,919 

13,924 

14.157 

14,232 

0 

0 

256.807 

8/27 

.lil.if 
(mis) 

-

1.0 

1.0 

0.8 

0.8 

0.7 

1.7 

2.4 

3.2 

2.0 

2.1 

1.8 

2.1 

2.1 

1.5 

1.3 

1.3 

9/2 

1.230.406 

9!'l6B 

~r.i ;.fjj;'!11¥ 
(hr) (m3/h) 

0.7 663 

0.8 3.837 

1.8 3,433 

1.7 4,001 

0.3 3.458 

1.3 6.299 

1.0 10.904 

1.0 19.504 

1.3 13.382 

1.8 12,512 

2.0 7.896 

2.8 7.898 

1.5 10.265 

1.3 7.534 

1.7 5.869 

1.5 4.932 

178.134 

9/3 -
1.313.724 

)ii.if 
(mis) 

1.8 

1.6 

11 

1.4 

2.0 

2.4 

3.0 

2.4 

1.6 

1.2 

0.9 

0.7 

0.9 

0.8 

0.8 

1.8 

9/8 

9Fl7B 

~r.i ;1ifi;!$ 
(hr) (m3/h) 

5.2 1,177 

50 6.031 

1.3 5.119 

2.2 7,274 

1.3 9.695 

0.5 8,705 

2 3 13.698 

1.7 14.552 

0.5 10.997 

0.5 7,074 

02 4,061 

0 2 2.575 

0.5 4,282 

0.5 4,157 

0.7 3,754 

I 5 6,603 

159.082 

-

Jll.li 
(m/s) 

1.2 

1.3 

1.3 

1.0 

0.9 

0.6 

1.6 

1.9 

1.7 

2.0 

1.7 

2.9 

2.5 

2.1 

1.4 

1.5 

9l'!SB 

~r .. i 
(hr) 

4.3 

3.2 

0.3 

0.2 

0.3 

0.2 

0.8 

0.3 

0.5 

0.8 

1.0 

5.0 

1.5 

2.7 

1.3 

1.5 

;f,!\;!ijl$~t(m3) 

6,984,509 

;Jifii~.$ 
(m3/h) 

804 

4.890 

5.687 

5.196 

4,446 

2,207 

7,039 

11.520 

11.222 

12,248 

7,671 

10.557 

12.406 

10,749 

6,199 

5,475 

173.306 

~11'iilli~~Wlr11iChl 

816 

).f.1i;!i.${m3/h) 

8,559 
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~S¥1illin;! 
~~JfifiJ!!;1~*!BJ!l~, }!~11'1*J±~, B!+rn~iiiHlto:cfJ'i;itlf~*d.>{)o 

~t•w~ 
9F.l 1 E3 ~t~ti!§" 0.9m/s 

~ 

Pl 

?! 
VO 

P4 t: 
1V4 

p 
s 1J1\-

S4 

P3 jv3 

S2 

~ 
S3 P2 

VO: 91- ~Jil.ji (m/ s) 
v1 ::f.J1\-~;m:±i.AJ!l.ii(m/s) 
v2: :f.J1 \-~;m:±i.AJ!l.ii (m/s) 
VJ: 1J1\-~iJIEili.AJllii (mis) 
V4: :f.J1\-f1'.llmili.AJi1.jl (m/s) 
V5: :f.J1\-~)fitl:fjA.Ji1.ii (m/s) 
P: :f.J1 \-~I± ]J (Pa) 
Pl: ..t.mH!llJJ±JJ (~t!il.) (Pa) 
P2: ""FJJIEf1jJ±jJ (~t.l!l.) (Pa) 
P3: ..t.;J.tfllJ±JJ (l§'Jil.) (Pa) 
P4: ""F;J.tiftiJJ±]J (l§'Jil.) (Pa) 
P5: R/B~J±]J (OPa) 

s 1 : 'fu \-lllitrailiifi (m2
) 

s2: 1J1 \-llil!ra9liill (m3i 

S3: -JJ1 \-5Jl\ra9liil~ (m 4) 

S4: -JJ1 \-ll.!l!ra9liit.l (m5
) 

s5: llm'*t~il!~llJltr"iliitl <m2
) 

p :~~'£;J!(kg/m3) 
c 1 Jil.J± ~~(~tlit..t. i!llJ) 
C2 : .Ill.I±~ ~(~tJ!l. ""F iftlj) 
C3: J!l.l±~~(l§'J!l...t. iftlj) 
C4: Jil.J±~~(l§'Jll ""fiP.IJ) 
~ = m~tttJti~~ 
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Jil.i.l~VC:9 ~C:, J:.lf.H~!. "Flmil!IJ©ff ::h lj::,XO) c}.)L) ctJ{>o 
J:.lff.{lllW tJ!l. ): P l=CIX p XV0"21(2g) ··· (1) 
"'F lfitti]( ~t&I, ) :P2=C2 X p xVOA21(2g) · · · ( 2 ) 
J:.mt~J(g§J§l.) : P3=C3 x p x VOA21(2g) ... ( 3 ) 

"'Fiff.IJ(g§§l): P4=C4 x p XV0"21(2g) ··· ( 4 ) 

"'1ff~P, ~rl'IUJ!O)~rtL~~~' t-t .Qt 
P1-P= ( x p x Vl A21(2g} 
P-P2= ( x p x vr21(2g) 
PJ-P= ( x p x V3"2/(2g) 
P-P4= ( x p x V4A21(2g) 
PS-P= ( x p x V5A2/(2g) 

~"-lfitl±lA.•0)?'?..1\7:,,A.itl;:l: 

. .. (5 ) 

... (6 ) 

... (7 ) 

... (8) 

... (9) 

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

:<£mt~m©~~rv Jc9 ~t 
Y=(V1 x S 1 +V3 x S4+V5 x S5) x 3600-(V2 x S3+V4 x S2) x 3600 

Vl, V2, V3, V4, V5/j:(5). (6), (7), (8) . (9)itl :::J:LJ, PO)IMJ~fJ: O')"t', fYJf.l<-t:fCll:::fJ:~J:?I::: 
P©ii~~~9~ 

VO Cl C2 CJ C4 ~ p 

(mis) (ka / m3
) 

0.91 0.80 - 0.SO 0.10 -o.so 2.00 1.20 
S l S2 S3 S4 SS 

{m2) ( m 2} <m 2) <m2) <m2) 

0.44 0.81 0.46 0.81 4.00 

Pl P2 PJ P4 PS p 
(Pa) (Pa) (Pa) (Pa) (Pa) (Pa) 

0.040226 -0.0251 4 0.005028 -0.02514 0 -0.00017 

V1 V2 VJ V4 vs y 

(mis) (mis) (mis) (m/s) (m/ s) (m3/ h) 
0.57 0.45 0.21 0.45 0.04 0.00 

IN OUT IN OUT JN OK 
'l.<(IN •Jff.A 

OUT•;iittll 
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2§.Jil 

i!§ ~l:i!§J!I. 

~l:i!§jj. 

~l:~l:i!§J!I. 

~tm 

~l:~l::l.J!I. 

~l:Jlllil 

irn:l.m 

Jllil 

~ltBllJt.1. 

~Jlllil 

1¥il'U!.Jt.I. 

j'fjJll. 

j'fij'fii!§Jil. 

ifii!§lf.l 

i!§j'fii!§ Ji. 

;.lij;~B~ 
im3) 

milliMr .. i 

;mr .. i;lift;~~ 
(m3) 

Jt.l.ii 
(m/s) 

16 

1.1 

0.7 

0.7 

0.8 

0.0 

2.0 

1.5 

1.6 

1.8 

2.4 

16 

1.8 

1.5 

1.2 

1.3 

8/7 

8Fl28B 

~r.i ;,!il;!,lii 
(hr) (m3/h) 

0.2 0 

2.7 2,442 

3.7 1.507 

0.8 1,585 

0.3 2.358 

0.0 0 

05 4,542 

1.7 3,294 

1.5 4.258 

0.7 3,984 

05 5,387 

1.5 3,681 

2.0 5,555 

2.0 3,246 

0.7 2,637 

1.7 2.963 

63,460 

- 8/13 

1.115,609 

8J'j29B 8Fl30B 

Jt.l.ii ir.¥r.i ;,!il;!,lii m~ ~r.i 
(m/s) (hr) (m3/h) (m/s) (hr) 

1.4 2.0 0 1.3 1.5 

1.2 6.2 2,621 1.4 2.2 

0.7 2.0 1.514 1.0 3.7 

0.9 0.2 2,037 I.I 2.5 

1.0 0.2 3,144 1.3 1.7 

0.0 0.0 0 2.5 2.5 

0.0 0.0 0 29 4.8 

1.6 0.7 3,521 3.2 2.2 

1.8 3.8 4,998 00 0.0 

1.8 3.8 4.109 0.0 0.0 

2.4 3.2 5,398 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 1.5 0.2 

0.8 0.3 1,683 1.2 0.3 

1.2 0.2 2.693 1.3 1.3 

75.419 

8/14 - 8/20 8/21 - 8/27 

587.526 671.187 

8J'j31B 9F!IB 9.Fl28 9J!l38 

;/iii;!.¥ m~ ~r.i ;f.jj;!,¥ Jt.l.ii ir.¥r.i ;,!il;!,lii •ii -· -~- &ii ... •Jl.k• (m3/h) (mis) (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (mis) (hr) (m3/h) 

0 0.8 0.0 0 10 0.2 0 0.0 0.0 0.0 0.0 

3, 128 1.3 2.2 2,866 1.3 2.0 2,915 0.0 0.0 0.0 0.0 

2.302 1.0 6.3 2.277 0.9 8.5 2.129 0.0 0.0 0.0 0.0 

2,400 1.2 3.2 2,633 0.9 2.7 2,052 0.0 0.0 0.0 0.0 

4.119 2.1 1.0 6,655 1.2 2.2 3,821 0.0 0.0 0.0 0.0 

5,675 3.1 2.8 6,911 2.3 4.5 5, 182 0.0 0.0 0.0 0.0 

6.500 33 4.0 7,429 2.3 1.7 5,110 0.0 0.0 0.0 0.0 

7,339 2.4 3.7 5,431 2.1 1.0 4,808 0.0 0.0 0.0 0.0 

0 1 7 0.2 4,620 1.6 0.3 4,213 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 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 0.0 

0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 

3,357 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 

2,693 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 

2.834 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0.0 0.0 

94.821 105,603 75,720 0 0 

8/28 - 9/1 - - i1ifii.!lif5!f(m3) milli~1t.Mr .. ichJ 51ilii.!l$Cm3/h) 

415.023 2.789,345 624 4,470 

1 1 
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o 5&7J<l;:~*hQ1.i~~'1·ti~~W0)~='91J /?''l;;J:Ji±i~©~~!l~tEtli G, -a~~ 
JI ~ii~ Q _t-rm~tJ:.11l~ "')'ft c 1J:.? LL\ Qo 

o ~='9 IJ /IJ'GLL \Q7-'9©~i1Jf;;J:~~©~i1J1J:.c~~Vt.J~', t:.O)~~O) 
~~~& • fEfJ¥f;: ::>L \L~Jl~~"J? tco 
~ 7'- ~fJ'\'~11.19 .Q±~~~ 

./~~Ff~~~ 
• =Ft~1'F It:: J:: .Q ~~~ 

tilt j.i ~Cl ~ 
• ~RRR~~ 

·~D~~~~~*-~3~(~"~U~, ~m~) 
./ e f.t{ w (]) tm s F!' 

• ~~~ft:: J:: .Q ffifR 

• ~~~ft:: J:: .Q ~±t!~S5~©5st~ \~fit G 
· m~ ft:: J:: Q ~ij7J<©t1t~ 

./ 1'1=~ rt:: 1~ ? =c © 
• ;~5~1'1=~ It:: J:: .Q 5tf~~~©tlt~ 
• t-- 5 :1JvIt::J::.Q5mte 

./~i~D~ 
• I IJ J70)~~1~J: Q~l1J© G~~ 

o -a~31n0)5~7J<cf:10)1.i~~'1·ti~~w~;m1;;1:~~ < ~1t G LL 'tctf', 1~t~-rr;;1:® Q 
~; ~ ~ i1J G 1;J:. tJ~' 5 ~ AE: 1;J:. tJ\ ~ I;: ® I J , ~~ I;: ~ti)~ 119 I;: ::> L \ L I;;}:,,~. 1b 1J' 1;J:. ~ ~~ 1ti1 
lcJ1J~'~5 tt LL\ Qo 
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o 51ij7.J<~©B~~t·t1~mli5t=M©~ih~m1~~~5~pg9~'d:6 -:J<DI IJ 7 lt::~lt Q e:~~1~~~ 
Q ~ih~mlt::~ll."'t Q '- C:1.J~l:~ Qo (~1 ) 

* ~IJJ~i ( % ) = ( ~~¥1Jii!i~ I ~~1ii ) x 1 0 0 

o c_h6©IijJ1(])$Mtt~li~M~~h~h<DIVJ11:~-#~Qo 

o ~~IL:~~5~9~)ttJ.g-IL:-:JL \-Cl~?~ c1.J~'~tlj ~~~1i*5~<D1ftL \ vl'\J~C:~ :>-CL\ Qo 

:r=.1f 1J/?'ti!!F.a Cs-134 Cs-137 ~(3 H-3 ~ii::$ ;11! ~jj] 

~Nfi~jj: ti'=>~ i'F~ *i:fDJl 
Jtt;&:~ti~t 1lll 71.43 66.53 62.5 53.45 

;@{QIJilllJ(~ tf.{QIJ 1 ~tl~J.l<~flj 34.38 40.56 31.77 39.40 cp cp /j\ cp cp cp 
2~tl~J.l<~flj 38.46 42.32 31.77 26.09 
1-4~t1m111 29.36 30.62 40.40 45.60 

~fjj{QIJillJ.I<~ pqm 4~fl~ J!,j..pq{QIJ 57.72 51.38 65.04 112.68 -:};:. -s- lj\ -s- -e- Jj\ 
3,4~ JfllJ.I< [J ra, 43.75 46.96 60.7 86.67 

liil liil liil 

~~ 6~tilfR71< [J flj 22.78 28.26 22.89 69.33 
/j\ Jj\ lj\ Jj\ lj\ cp 

it;i! ~t;t; 24.12 45.09 19.12 72.52 

ii•CJ 36.46 66.23 38.4 174.45 
;f;1§pq 

cp~ ii ;t l'iJ. ·~ 35.37 68.42 46.81 122.49 

itili ;I jf511'1 fi ·~ 40.56 69.53 44.44 96.61 cp Jj\ /j\ Jj\ /j\ -:};:. 

ii~ 11'1 ~t ·~ 40.61 64.63 41.47 102.05 
ii•l';lmift1J 35.32 66.6 48.69 140.32 
~t '1J jJl'.i.i~t i)IJ 21.83 24.6 6.45 28.9 
ii~• [J ~tJft iJIJ 12.84 13.61 5.88 9.96 

;~~ ii~CJJ!til~ 19.43 30.34 6.68 39.73 Jj\/j\ /j\/j\ lj\ /j\/j\ Jj\/j\ -:};:.-:};:. 

;t;~tt- mJJJ;&:t.tm• 1111 13.25 13.16 5.88 9.96 
mJJJ;&:1.1m1111 21.42 23.04 6.68 17.24 

~7J<D 5.6~:1&7.1< [J ~ti~ 30.62 52.91 28.96 70.74 
lj\ Jj\ lj\ Jj\ lj\ -:};:.-:};:. 

itili m~*a1-tili 32.12 59.76 28.29 37.89 

2 



~lb~~ 

t.HJT~~ tffii?~ 1'F~ tti~DJJi 

7HJT-¥;!1::'?L \"'(~=~~~ 
ct~~7J<~O)im*tJ1 LJ g ~r::~ c?DA. 7".r/?t-fi-:>-Cf.>LJ, i.J ~ f1~ © ~~w~~ rtf.>""91.' Ct~~]j(~O)mt*tJJLJ fg ~I::~ 

•JJ<1:::~-l>*:¥.Rt:J.J~lct1J,~<-)fijijlJ~* ~ *fllJ ~JlO)ff~~~fi-:>-Cl, \{) 
1-4~-$!-t':,;~~JlifilJI. "J ~±m P'11'F ~ 0) ~~w~ ~ rtf.> '~~~stlt'\!>9(, \ 

~:Hff~iU4t.i<~<- ?DA.:::J/$1 1) J7ifil""f lJ<O)~\t~~ lt-l> 91, \ 
~;t..-~3:.;0) cr.>-tnt.J<(l1)-l> 

~(, \I.1))7"'('(l1) LJ, ±fill']j(O);/ii 
1-4~fi$r-t':_;:m:fl1JI.1)7 •JJ<1::~-l>11\-~R~JJ~l;tftt1J' )fiiiRIJ ~* M (1q fRIJ IE'J ..t. J..t.J<(l1)-l>~ctJ'i?~f1i©J.~~ "'t' 0) 1'F ¥ 0) ~Wt- '.i: It'\!> 9 l, ' ~<- J3Wt-'.i: rtf.>""tt' ~'.i: lt-l> 

~11'$ IE'J ..t. m~r=~-l>•7l<©tli*~W~ ~ ;t{ P'.I 1'F ~© ~\t~:¥l: rtf.>9 ;fij 7J< I:::~ -l> ~ :¥.R W,J ~ti< (l1)-l> t.>< 
itili ~ltf.>""91.' (, \ ~lb ""9 {) iiJ ~~11 I ;t (l1)-l> 

;1;-~11q 

cp~ 
IE'J ..t. IE'J ..t. IE'J ..t. IE'J ..t. itili 

~ ;t{ P'.I 1'F ~ 0) ~ \t ~ '.i: It -l> iiJ ;@7}(1:.~-l>~~R~~lct::ki!<. 
;iti~ IE'J ..t. IE'J ..t. ~ 11 fJ{ (l1)-l> ~w~~1t1::<1, 't.i<CJ~~t11ct 

;1~?'~ 
(l1)-l> 

f&7KD IE'J ..t. IE'J ..t. IE'J ..t. IE'J ..t. Nili 
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.... Ji ilft .:;:. 
7-9 ~lj] 0) ;>II-¥ 5! 

v"J"' tit 13 ,.a 
0 itl~iitl 

)fijift1Jjg7J<.~*iR'l tP ~;~~~lj]ftI~f.J{ 0 ;<.;R·;,it--1¥-.J~~l!J C 17-90)~11.J) 1:-:>t, '-Cliifiti.I1J7 Ui5'~cp9\!;~c) 0)~11.J~ 
ta:t. '.:.c ~~l::L, J±tl 

0 *1*1CL -c~~~ft.fi~~ffiTti~li~~tf.l~~~~ 

0 ft.fi~~*l 
01-4~~9-~/~~-~.I~7•r*O)M~c~~~*~•m0)~•~~~ 

;fij{Q1Jjg7)<. ~pg {QIJ -a-
l'l5J [l:i]..t. iWJ~L -C~!i!iilli 

0 *i~ICL -C1t~tJitl~~~9tl~li1-4~~~~-{QIJI 1J70)i'F~~~;~~-r7.K 
;tlJlO)~l!J~c~~ir.l~~~~-t ~cc-t1:;1;~"'0)~~~~~ll!iilli 

0 itl~iitl 

~I~ 
o ;c.;te·;,it--1¥-.1~~11.1c17-90)~11.J> 1:-:>t. '-Cliifiti.I'J7 01;~ cp9\!:~c) 0)~11.J~ 

Jj\ jt'.lEL -Cf!t, '.:.c ~~l::L, J±tl f-tili o *!$JCL -c~~~tJft'~~~m-tta~ri;l~P'l-<'F•~cO)~~ir.l~-t ~cc-tr:, ~11.11.1< 

;1;~pg 
~~1f;l::*~t, 'ffi~tJc l;t~,~fi&L.-C:fli-+t/:1'J /~-~~~ 

cp9!: Jj\ [l:i]..t. [l:i]..t. 
it:ili 

o ftij~~m 
;ip €; Jj\/j\ ~:t r~Hf~c[l:i]~ Q f±~A>.JfJfMl1C,\0)19i{, \.II) 7-C::if.>~.:.cf.J\r;, 19it, \f~ (3 0" Jm~.) f.><~tfj ~;tl,f=fl~j;j: 

i;..J. r-c::ii>~.:.c ~=-11 1J /If ~~ll~i!id)-C~tl~9iit -t ~cc-t1=~~ir.l~ 

;1;~~~ 
(~d: !¥ fflt23~ 1OF.110 B -17 B) 

Muko tilt rBHiiE*~ 
i>tili 

Jj\ -tL<l;t*~<li~ [l:i]..t. 
t.n '.:.c ---
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o Jntt~m~t iftlJJ: LJi,HftlJO)~=~ 1J/?1'ft!!F.a 1taain1J~7J<~O)tfOtH:: f=FL '~na Lt.=ft!!.i:a-c', 7-~0)iHi~l&I "J ??~!f!fili~ 
)fiiift1Jj.i7J<~*iR'l 

rr-:> TL \~fJ\' j?ij~JJ<~M O)t1!!2 -cr;tiiJ}<.~O)mJ 0 ~BfJ'bO)~~;/J\ Ri:in~-tO)O)' -f O)fl!!O)it!!2 l;t*;&:~t~~tift1Jc 
161v~Jt,-Ctl3L TL '~o 

0 L 'TnO)ti!!#.t-C-tiV:>~•m~-t-:>TA~<..t. riJJL Tl, \~fJ\~~L T ..t.~, ~~O)itl!Rl 1-tRi:int.J:t, \ 

)fii{QIJj.iJ}<.~pg{QIJ 0 )fiiiftlJiiJ.l<!i!O)tJi~l::f$L \j!Jl..t.~fJ{ .~hntdJ\, 6Fl l:JlJ:LJ ..t.~it.fi!Rl;/J\jjtJ~l::t.J:LJ' 3t~L Ttl~~L Tl, \~o 
0 1-4i5-~~-t'/~~-ift1J.IIJJ7ii!!""f7J<O)jlJltl3-t~~L TSLJ, ~ifr0)7-~-Cl<1:~{l::..i¥1;j:Jj\~L '~rRll::iV;,~ 0 

o il!L 'Jlll-ctt3L TL ,~t>'. m~:tJcl::J: LJ 1-4~~lf~J.1<llimJ~O)~~e:~ ~i:in~Jlll..t.~:f.>' Ri:in{>.=ct.i'iV:> 1.;, 
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Cooperation Agreement with Sellafield Ltd 

Overview 

<Reference> 
September 30, 2014 

Tokyo Electric Power Company 

Tokyo Electric Power Company (TEPCO) considers it would be beneficial to share expertise 
with overseas operators which have similar decommissioning experience, to decommission 
Fukushima Daiichi Nuclear Power Station. 

In May 2014, TEPCO has agreed with Sellafield Ltd on exchanging information relating to the 
decommissioning, and signed a cooperation statement, which clarifies the objectives and 
significance of the agreement. Sellafield Ltd. is a company in UK which is engaged in the 
decommissioning of several reactors and radioactive waste facilities. 

On September 29, the two companies concluded the cooperation agreement after discussing 
relevant arrangement on information exchange. 

Cooperation Agreement 

Date: September 29 (Mon) (London time) 

Content of the agreement: 

Relevant arrangement including confidentiality 

The following four areas were set for information exchange: 

Site Management 

Environmental Monitoring 

Radiation Protection 

Project Delivery and Design Engineering 



Cooperation Agreement with Sellafield Ltd 

Comments for the agreement from Naohiro Masuda, COO of Fukushima 
Daiichi D&D Engineering Company 

I deeply thank Sellafield Ltd., the UK Nuclear Decommissioning Authority, 
and the related individuals for being able to conclude this cooperation 
agreement with Sellafield Ltd, a company possessing the abundant 
knowledge and experience concerning decommissioning. I believe this will 
contribute significantly to safely and successfully decommissioning the 
Fukushima Daiichi Nuclear Power Station. We have a lot to learn from 
Sellafield, which has decades of valuable experience in the management of 
decommissioning. We believe we also have much to contribute to Sellafield 
from our experience over the past three and a half years at Fukushima 
Daiichi. 



Cooperation Agreement with Sellafield Ltd 

Message from Mr. John Clarke, NOA* Chief Executive Officer after visiting Fukushima Daiichi NPS 

"An enormous progress have been made. People are working very hard." 

"I think there are a lot we can learn from each other." 

"The technology is important but more than that, the way it's used and the way you make 
progress, the attitude of working on the site." 

"The work in Unit 4 is tremendously encouraging, especially in the speed of progress, some 
of which we can learn from in the UK." 

*NDA: Nuclear Decommissioning Authority 

Mr. Clarke's visit to Fukushima Daiichi NPS (September 24) 

··"' • >l 
·f.\: .. 

'. 
t 1,1.' .'· 

, , 

J L. 

Left: On the operating floor at Unit 4 reactor building, Middle: At the ALPS system, Right: Greeting at the Seismic Isolated Building 



Norton, Charles 

From: 
Sent: 
To: 
Subject: 

Nuclear Sector Colleagues, 

Tateiwa, Kenji <tateiwa.kenji@tepco.cojp> 
Thursday, October 02, 2014 8:54 PM 
Tateiwa, Kenji 
[TEPCO Weekly Fukushima Update Call] Fri, Oct. 3 at 3pm EDT 

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/f ukushima-np/roadmap/images/1140922 03-Lpdf 

1-2. Response to Issues Raised at the Coordination Meeting 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1140922 04-Lpdf 

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

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

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

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

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

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

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



3. Investigation Status of ALPS Train B (9/29/2014) 
(only in Japanese) 
http:/lwww.tepco.co.jp/nu/fukushima-np/handouts/2014/images/handouts 140929 04-Lpdf 

4. Start Operation of Mobile Sr Removal System (10/2/2014) 
(only in Japanese) 
http :/lwww. tepee. co. j p/n u/fu ku s hi ma-n p/h an do uts/2014/i m ages/handouts 14 1 002 06-L pdf 

5. Technical Cooperation Agreement with UK Sellafield Ltd. (9/30/2014) 
http:/lwww.tepco.co.jp/en/nu/fukushima-np/handouts/2014/images/handouts 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: //mobi I e. nyti mes. com/2014/09/23/ opinion/fa I se-re port-on-f u k us him a-the-company-responds. htm I? r= 0 

• If you cannot display Japanese characters, please install the following font packs: 
http:/lwww.adobe.com/support/downloads/detail. jsp?ftpl 0=4881 

(Feel free to fo1Ward 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: I (b)(6J I 
-----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] 
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 (b)(6J I 

[Major topics] 
1. Fukushima Prefectural Conference on Decommissioning (911012014) 
(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/e 140910 01-L 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 
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1-3. Status on Contaminated Water Issues and Actions Taken 
http://www.tepco.eo.jp/nu/fukushima-np/roadmap/images/e140910 03-Lpdf 

2. Hot Test Run Begins for Additional ALPS (9/17/2014) 
http://www.tepco.co.jp/en/press/corp-com/release/2014/1242012 5892 .html 
(reference material) 
http://www.tepco.co.jp/en/nu/fLikLishima-np/handouts/2014/images/handouts 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. japantimes. co. j p/news/2014/09/02/n ational/workers-g ra pp I ed-da rkn ess-sta rt-fu kush i ma-nu cl ear­

cri sis/# .V AeHZLywaEJ 

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.japantimes.co. jp/news/2014/09/02/national/workers-tried-save-reactor-1-ventinq/#. VAeLBbywaEI 

3-4. "Hydrogen explosion left Fukushima No. 1 workers sure they would die" 
http://www. japan ti mes. co. j p/news/2014/09/ 1 O/n ational/hyd rage n-exp los io n-left-f LI ku s hi ma-no-1-workers-s LI re-they­

wou ld-d ie/# .V BJ FfG R t8k 

3-5. "Fukushima No. 2 scrambled to avoid same fate as sister site Fukushima No. 1" 
http://www. japantimes. co. j p/news/2014/09/ 1 0/ nation a l/fu kush i ma-2-scra m bled-avoid-fate-sister-site-tu kush ima-
1 /#.VB I jmR t81 

3-6. "Yoshida's call on seawater kept reactor cool as Tokyo dithered" 
http://www. japan ti mes. co. j p/news/2014/09/ 14/ n ationa l/yosh i das-ca 11-seawate r-kept-reactor-cool-tokyo-d ithered/#. VBc-­

WR 181 

3-7. "A melted shoe and a farewell letter in the dark" 
http://www. japanti mes. co. j p/news/2014/09/ 14/ n ationa I/ melted-shoe-fa re we 11-1 etter-da rk-fu kush ima-1 /#. VBd G i m R t81 

3-8. "Responders cowed by explosion at reactor 3 building of Fukushima No. 1" 
http://www. japan ti mes. co. j p/news/2014/09/ 14/ national/ res pon ders-cowered-by-explos i on-at-no-3-reactor-bu i Id ing/#. VBc-

8 GR t81 

All the best, 
Kenji 

-----Original Message----­
From: Tateiwa. Kenji 
To: Tateiwa. Kenji 
Sent: Thursday, September 11, 201411:17 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Sept. 12 at 3pm EDT 

Nuclear Sector Colleagues, 

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

[Date/time] 
Fri, Sept. 12, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri. Sept. 19 at 3 pm.) 

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

[Major topics] 
1. Completion of Sr-Immobilization Measure by Injection of Apatite/Zeolite/Gravel Mixture in Soil (9/11/2014) 
(only in Japanese) 
http: I Jwww. tepco. co. j p/ n u/fu kush i ma -n p/handouts/2014/i mag es/hand outs 140911 06-j. pdf 

2. Additional ALPS in Preparation for Hot Testing (9/11/2014) 
(only in Japanese) 
http://www. tepco. co. j p/ n u/fu kush i ma-n p/handouts/2014/i mag es/hand outs 140911 08-j. pdf 

3. Installation of Seawater Radioactivity Monitor and Status of Seabed Covering (9/11 /2014) 
http://www. tepco .co. j p/ n u/fu kush i ma-n p/handouts/2014/i mag es/handouts 140911 0 7 -j. pdf 

4. Government Investigation Committee Testimony Transcripts of Former 1F Site Superintendent Yoshida and 
Others (9/11/2014) 
(only in Japanese) 
http://www.cas.go.jp/jp/genpatsujiko/hearing koukai/hearing list.html 

5. "Asahi retracts article about Yoshida testimony that reported 'workers withdrew against order"' (9/11/2014) 
http:/ I a jw. asa hi. com/ article/behind news/socia I affairs/ AJ20140911 0080 

All the best. 
Kenji 

-----Original Message----­
From: Tateiwa, Kenji 
To: Tateiwa, Kenji 
Sent: Friday, September 05, 2014 12:22 AM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Sept. 5 at 3pm EDT 

Nuclear Sector Colleagues, 

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

[Date/time] 
Fri, Sept. 5, 2014 at 3 pm Eastern Daylight Time 
(Next call will be on Fri, Sept. 12 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. Inadvertent Drop of Fuel Handling Machine Console in Unit 3 SFP (9/1/2014) 
(only in Japanese) 
http://www. tepco .co. j p/ n u/fu kush ima-n p/handouts/2014/images/ha ndo uts 140901 04-L pdf 

{video) 
http://www.tepco.co.jp/en/news/library/archive-e .html?video uuid=q3bq9917 &catid=61785 

2. Unit 2 SIC Lower Outer Surface Inspection Results (9/4/2014) 
(only in Japanese) 
http://www.tepco.co. jp/nu/fukushima-np/handouts/2014/images/handouts 140904 06-L pdf 

3. On-Site Coordination Meeting on Decommissioning & Contaminated Water Issues (8/26/2014) 
(only in Japanese) 
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3-1. Status of Onsite Work Related to Contaminated Water Issues 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/1140826 03-j .pdf 

3-2. Response to Issues Raised at the Meeting 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/1140826 04-j .pdf 

4. Working-level Meeting of Decommissioning & Contaminated Water Issues Team (8/28/2014) 
(only in Japanese) 
4-1. Plant Status 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 04-j .pdf 

4-2. Summary Status of Decommissioning Roadmap 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 05-j .pdf 

4-3. Water Treatment 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 07 -j .pdf 

4-4. Reduction of Radioactivity Release to the Environment 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/images/d 140828 08-j .pdf 

4-5. Spent Fuel Pool Related Activities 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/images/d 140828 10-j .pdf 

4-6. Preparation for Fuel Debris Removal 
http://www.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 11-j .pdf 

4-7. Radioactive Waste Disposal 
http://www.tepco.co.jp/nu/f ukushima-np/roadmap/images/d 140828 12-j .pdf 

4-8. Selection of Demonstration Testing of Tritium Separation Technologies 
http:/lwww.tepco.co.jp/nu/fukushima-np/roadmap/images/d 140828 14-j .pdf 

5. IRID Guideline of Requirement for Proposal on "the Feasibility Study of Essential Technologies for Internal 
RPV Investigation" (9/2/2014) 
http ://irid. or. j p/wp-content/ up I oad s/2014/09/20140829 e. pdf 

6. "The Unsung Heroes of Fukushima" (8/25/2014) 
Commentary on Fukushima Daini by Professor Najmedin Meshkati (NAS Fukushima Committee Member) 
http://www.japantimes.co.jp/opinion/2014/08/25/commentary/japan-commentary/unsung-heroes­
fukushima/#. U twmKOOrTp 

7. "Workers grappled with darkness at start of Fukushima nuclear crisis" (9/2/2014) 
Japan Times article on the vivid account of Fukushima Daiichi first responders. 
http://www. japantimes. co. j p/news/2014/09/02/n ation al/workers-a rapp I ed-darkn ess-sta rt-fu kush i ma-nu cl ear­
cri sis/#. VAZ F Kwj8wo 

All the best. 
Kenji 

-----Original Message----­
From: Tateiwa, Kenji (mobile) 
To: Tateiwa, Kenji 
Sent: Thursday, August 21, 2014 8:18 PM 
Subject: [TEPCO Weekly Fukushima Update Call] Fri, Aug. 22 at 3pm EDT 

Nuclear Sector Colleagues, 

Please find below information for tomorrow's Weekly Fukushima Update Call. 
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[Date/time] 
Fri, Aug. 22, 2014 at 3 pm Eastern Daylight Time 
{No call next week. Next call will be on Fri. Sept. 5 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. Demonstration Testing of Underwater Robot for Inspecting Lower-outer Surface of Torus (8/18/2014) 
{only in Japanese) 
http://www. tepco. co. j p/n u/fu kush i ma-n p/ha nd outs/2014/i mages/h an douts 140818 03-L pdf 

2. Verification Testing of High-performance ALPS (8/18/2014) 
{only in Japanese) 
http://www. tepco. co. j p/n u/fu kush i ma-n p/ha nd outs/2014/i ma ges/h an douts 140818 0 7 -j. pdf 
(photos: 8/20/2014} 
http://photo.tepco.co.jp/ 1212/140820-01 Lhtml 

3. NRA Special Facilities Monitoring and Evaluation Committee (8/19/2014) 
{only in Japanese} 
3-1. Status of Seawater Piping Trench "Ice Barrier" and Mockup Testing of Grout Injection, etc. 
http://www. tepco. co. j pin ulfu kush i ma-n p/ha nd outsl2 0 141i mageslh an douts 140819 02-j. pdf 

3-2. Estimated Release of Radioactivity Due to Unit 3 Reactor Building Rubble Removal 
http://www.tepco.co. j pin ulfu kush i ma-n p/ha nd outsl2 0 141i mageslh an douts 140819 03-j. pdf 

4. Construction Status of "Frozen Soil Wall" (8/21/2014) 
{only in Japanese} 
http://www. tepco. co. j pin ulfu kush i ma-n p/ha nd ou tsl20141i mageslh an douts 140821 05-j. pdf 

5. Improved Process to Analyze Strontium-90 (8/19/2014) 
{only in Japanese} 
http://www. tepco. co. j pin ulfu kush i ma-n p/ha nd ou tsl20141i mageslh an douts 140819 05-j. pdf 

All the best, 
Kenji 
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1 J;}U! 2~m 3~m 4~f! 
~.m 

8 F.l2 813 9F.l25 El 8 F.l2 813 9F.l25 El 8 F.l2 8 13 9F.l25El 8F.l28 El 9F.l25 El 

~*~: 2.4rrlih ~*ll\: 2.Srri/h ~::;*.w, : i.9 rr11h ~'.i<ll\ : 1 .8 rrilh ~1.1<!i : 2 .o .rt1h .!:;•J<lf<.: 1.8m1h 
Jlii'f:tP;.t7J<~Xill. CSJ/i:1.9m/h CS)i\:1.9m/h CSJ/i:3.4m/h CS)i\:3.4m/h CS.8': 3.4m/h CSJ/i: 3.4 m"/h 

(J!/28 11 :00 IJ!tt) (9/25 11 :00 11!€) (J!/2 JI 1 1 :00 IJ!tt) (9/2S 11 :00 11!€) (Jl/2JI 11:00 ll!ttl (q/2 S 1 1:O0 ll!tt) 

VESSEL BOTTOM HEAO VESSEL BOTTOM HEAD 
VESSEL WALL ABOVE BOTTOM VE SSE L WA LL ABOVE BOTTOM RPV Tilll" ·~ t'>.ii:JI. RPV TgJJ"-:J l';.!!,IX 

(TE-263-69L1): 33.2°C (TE-263-69L1): 32.4"C 
HEAD HEAD 

(TE-2-3-69L1): 43.o·c (TE-2-3-69L1) :42.6"C 

P.iH·:b'J±t.Jl§lff ~=!''JPS KIRT J OlNT .t1ill 1'».'f'~ SKIRT J OlNT _tgl (TE-2-3-69H3) : 44.1°C (TE-2-3-69H3) :43.0"C 7-.1J- rl'v:.-?;,3:,-.t~>l!J: 7-.1J- r;.iv:.-?'-'3:,-.ta~;:,r,: 

JiiSIJi~JI 
(TE-263-69H1 J: 33.4'( (TE-263-69H1): 32.5°( RP Vi:t: R PVf:i.i: 

(TE-2-3-69F1): 42.3°C (TE·2-3-69F1) : 41.8'( 
VESS EL DOWN COMMER VESSEL DOWN COMMER RPV Iii~"·~~ .ts-;;:,m R PV Jiii gtl" ':I I' .ti:ll>.ii:JI. 

(TE -2 6 3 · 69G2 ) : 3 3 .3°C (TE-263-69G2): 32.4"( (TE-2-3-69R) : 43.8'( (TE-2-3-69R) ;41,40( 
(TE- 2 • 3 · 69 H1 ) : 3 S .8 "C (TE-2-3-69H1) :37.3°( 

(J!/2 JI 11 :00 IJ!tt) (9/25 11 :00 11!€) (812 8 11 :oo 1.1tm (9/25 11 :00 ll!l'IJ (J!/2JI 11:00 ll!ttl (q/2 S 1 1:O0 ll!tt) 

HVH-12A RETURN AIR HVH-12A RETURN AIR 
RETURN A JR DRY WELL (DOLER RETURN A IR ORY WELL COOLER 

ffi1"ll!U§~~411!~ 1' ~li'.i.mJJ: f3!~~Ci:'.2'.~'lfl~IJ:;:~;&,Ji (TE-16-1146) :44.1°( (TE - 1 6- 1 1 4 B J : 4 2 .9 'C 
Jli!-T:tNF.tfJE!ff (TE-162SA) :34.o·c (TE-162SA): 33.1 '( 

SUPPLY AIR D/W COOLER SUPPLY AIR O/W COOLER HVH2· 
(TE-16-114A) :41.1'( (TE-16-114A) :4oA·c 

~;Rm. 
HVH-12A SUPPLY AIR HVH-121'1 SUPPLY AIR HVH2-16B 168 

~H~§:H~~f..!m!s-::~;:.11 t3~'iila~~~llll!H8~liii:.1¥ 
(TE·1&2Sr): 32.9"C (TE·l 62.Sr) :32.1'-c (TE-16-114(,/11) :44A•c (TE-16-114G#1) : 43.2'( (TE-1&·114r#1 ) : 40.0'C (TE·H-114r#1): 39.6"C 

(8/2 8 11 :00 1.l!tt) (9/25 11 :00 11!€) 
c8/2 8 11 :OO 1~6:! (9125 11 :OO ll!tl (8/28 11 :00 lllliJ (9/2 5 11:O0 IJ!tt) 

P.iH·:b't~!llJl§lff 1 OS .8 kP• abs 1 05 .3kPa abs 11.94kPag > 4 8.03kPa g 0.2SkPa g 0.23kPa g 
i±n (J!/2 JI 1 1 :00 IJ!tt) (9/25 11 :00 11!€) (J!/2 JI 1 1 :00 IJ!tt) (9/25 11 :00 11!€) (J!/2JI 11:00 ll!tt) cq12s 11 :oo 111.m 

1ii:~Ul/l.iff.I 
RPV : 27.46Nm"/h RPV: 27.93Nm/h RPV :15.18Nm"lh RPV: 15.45Nm/h RPV : 16 .11 Nm/h RPV : 16.40Nm/h 
PCV: -Nm"/h ·. 2 PCV : -Nm/h +2 PCV: -Nm"/h ·. 2 PCV : -Nm/h +2 PCV : -Nm/h ,. 2 PCV :-Nm/h -> 2 

·~ 1 (812 8 1 1 :OO 1~6:! (9125 11 :OO fl!tl (812 8 1 1 :OO 1~6:! (9125 11 :OO ll!tl (8128 11 :00 fl!(:t) (912 S 1 1:O0 ll!ttl 

Jlii1':tPtll!YIJ8ff AB': 0.03vol% AJ/i : 0 .0 2vol'>t AB': 0.05vol% > 4 AJ/i : O .04vol'>t A)j\: 0.09vol% AJ/i: 0.08vol% 
Dfi: O .0.1 vol% D.fi : 0 .0 6•1al% Dfi: O .0.1 vol% '4 D.fi : 0 .0 4'Jal% Dfi: 0.1 Oval% Dfi : O .1 Oval'*. 

*~"Ill , 3 
(812 8 1 1 :OO 1~6:! (9125 11 :OO fl!tl (812 8 1 1 :OO 1~6:! (9125 11 :OO ll!tl (8128 11 :00 fl!(:t) (912 S 1 1:O0 ll!ttl 

~'f:tPt11~Jtll1!3 A.W,: 1.88E-03Bq/cm All\ : 2 .04 E. 03 Bqlcm A.W, : NDC2.2E.01 Bq/cm~J. Tl All\:. ., & A :!'i : ND(3.2E·O1 Bq/cm~..ITl Alf<.: N0{3.2E·01 Bq/crr/~J.TJ 
Jillt-lflgilli BJ/i: 1.4 4 E -03 Bq/cm B)j\: 1.80E-03Bq/cm· BJ/i: N 0(2 .1E-01 Bq/c m"C). T) B)j\ : ND(2.1E-01 Bq/cmCJ.Tl BB': ND(3.3E.01 Bq/cm~J. Tl BJii : N0(3 .3 E- 0 1 Bq/c mC..(TJ 
(Xe1 35) (J!/2 JI 1 1 :00 IJ!tt) (9/2S 11 :00 11!€) (J!/2 JI 1 1 :00 IJ!tt) (9/2S 11 :00 11!€) (J!/2JI 11:00 ll!tt) cq12s 11 :oo 111.m 

1flll)11i~~~ 29.S"C 27.0"C 27 .S"C 24.9"( 26.S"C 2J.6°c ·5 3B"C 31 •c 
7-Mk:Mli (J!/2 JI 11 :00 IJ!tt) (9/2S 11 :00 11!€) (J!/2 JI 1 1 :00 IJ!tt) (9/2S 11 :00 11!€) (J!/2JI 11:00 ll!ttl (q/2 4 S :O 0 11!€) (J!/2JI 11:00 ll!ttl (9/2S 11 :00 11!€) 

F PC XH,-~· ?)? .1.11 m 4.S7m .1.04m 4.16m 4.62m 4.2.1 m +S ]q.11 x 1 OOmm 41.4S•100mm 
7.l<f!l c8/2 8 11 :OO 1~6:! (9125 11 :OO ll!tl c8/2 8 1 1 :OO 1~6:! (9125 11 :OO ll!tl (8128 11 :00 fl!(:t) (9/2 4 S :O 0 ll!tl (8128 11 :00 fl!(:t) (9125 11 :OO ll!tl 

"' 1 ~m:ix!lBa:>;am ·Jit.J";J';ilillliJt LJdil~gi:'.'19 6, 
~· 2 :!i!~:<!Al$Jt't' 
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; 4 :8/24 fflH'lP-l&~lii<nl±.tJfll;Tl.:WL \, H5;<.-~fn. l!l!llill1Ul<P. 
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t~fl 1<fi3- /v tc:P cv ~ 51m7J< (]) m5* tJ~' , ti A ftJt ~~• ©tm ~re:: 
)~A Gtc:iiJti~·ti1<ftlAEo 

7~ l~f*IfJi ut~;1~@7J<tJ' E>ld:a '~fmtJ~,~~t±j ~~tJ' ::>t~~Cf.J' 5 , ma~ 
fl.Aiilt~9:1i©1fn~l~a '~fmtJ~)~A u-CL \Q=t©l:ld:~L 'o 

:t.f .A eJlii1i :t.f .A eJliiii 
P,&ibD~~ 

O.P .~{]15000 

:t.f .A eJI ii ii 
P,&ibD~~ 

O.P .~{] 15000 
P,&ibD~~ 

f-~----"-++-"-------l 0. p .~{] 15380 

71<11l 
O.P.8580- 9380 

71<11l 
0. p .~{] 6080 

71<11l 
0.P .~{]12000 

elAE:) 

* PCV1J<11l1;1:3¥Jii 2 SfF SF.I - 7F.I t!lil~~~ \"C:7'~~~1tl;t~~ \ 

5 



... 

a ~~~l©n~lli ·~~=J*lh IC:::>L \L (Ce-144C:©m11~) 
~@]a f~~m1J~'~i~Pcl ~t~~l\:*41~ ,:tj/'('f~~m~~ff-C1z IJr::J b. 
1441J~'t~:t ~-CL \Q=t50) t:-;~o 

~a 

ce-144~©5:/$7= rt~, 7?7-= ~ca ~~fm )C!t~Jt1t~e~~~·tifJ"'~l1L~ 
li(d) IJ , Ce-144tffe.]f,R(})lj~t±j ·~fj~ih IC:J: ·:>( , a ~~fmfJ"';ll~m7J< IC: 
5~A GT~ \tc:PJ§~·tio 

1 c::I \l:li~ 1< "5 ,,. ... fe7 2-5 ;i ~re 7J< 3-5 ;i ~re 7J< 
5~108 5~138 4~228 4~238 5~148 5~158 7~308 

ND ND ND ND 5.9E- 02 
- 5.0E-02 

ND 
(<1.0E- 2) (<1.0E- 2) (<1.0E- 2) (<1.0E- 2) - 1.9E- 01 (<1.0E-2) 

Ce-144 ND ND ND ND 2.7E+O 7.6E-1 ND 
(<3.2E-1) (<2.9E-1) (<6.4E-1) (<3.7E-1) (<3.2E-1) 

3-5 *1l-T ~~ 7-1'J v-51 ($'A t--3~lt ) • !!! 11l :B qi c rn' • ( )P9©1~1~U~t±:l~~W1~ 

5~148 5~158 7~308 • B 11 l~"tt /:1J~(})f*I{~ B 11 

~a 
ND ND ND 

(<2.3E- 8) (<2.3E- 8) (<2.3E- 8) 

Ce-144 ND ND ND 
(<3.2E- 6) (<3.1E-6) (<1.3E-6) 

•• •••:tJ 6 



1 - 3-Stl ;~f~@7J<~(f) 1---'JTrJ~;.=m;~~AE~a~ 

PCV~© ~J-Tr:J.UI~ ,~-Tifji7J<l~ct:iCt~!ii6£tt ~L \Q=b(J)f.J~'±~® IJ, 
""f 'L}f.J\ b©~1.JD1~~~ l~~L \=b© ctiAE: 

~T"'fji7J<(l.)7J<~~~®Q ,RO~.lltlj D1H~© ~J-Tr:J.u;;me: ,l;ilal5.I~ 

1 , 2~M1~Pcv~5;~7J<(l) t---1J-rr::J.u;=me:=tsf;ilal5J~ 
~11l :Bq/ cm3) 

PCVtiA.* 1 (f);~f~JB7J< 
~=*5) ~:15) 

PCVP9);~7J< Jm-Ti?;i7J<* 2 

f3*ijJi8 SF.j 108 SF.j 138 - H24.10.12 3- 6F.j 

1-5 1.1 E+3 1.2E+3 - 1.4E+03 

f*ijJi8 4F.J228 4F.J238 - H25.8.7 
7.6E+2 

2-5 9.0E+2 9.SE+2 - 6.8E+02 -
f*ijX8 SF.j 148 SF.j 158 

1.2E+3 
7F.J308* 3 -

3-5 9.4E+2 9.6E+2 9.4E+2 -

* 2 ROl±\D©$Nrr~a~o ~T1:f~i1.t<l;;t R~Jl71<~7J<;~cG-C~ \~o 

... * 3 3-Stm 1;:::) ~ \-Cl;;t .~ T1:f }I~/[/'\ 7Dl:;i ~ s L,~=to) tiff~ 6tL t~• ~~£~at ,;EijJJ~:tiffi~ 0) tdf) I 7/301;::;Eij}jtif /:1 IJ/'/~~fjffi Gt~ •• •••:tJ 7 



... 

< ;Jz~f87J<~©a '~fl:JL \-C > 
1 , 2-5mr~~~tfj~~W*51tl CND), 3-5~~1~a '~fl©ff?±d~~ 

3~~1;1PCV7J<f1l1J'\ltf~9'g~L \tcif.> ,a t~~I~~ futC::PCV5m~7.J<O)m5*1J'\' , Jj 
A~Il~9:1i©tm~l~5~A Gtc~fig•ti~fi~o 
a t~~l1J~ii~~~tc"tt/:1J~f;;t ,ti/~~~~IBtJT~Ce-1441J"'t~ttl~ TL \Q=t:, 
O)C-~o 

~5~ Q~D~ 1f~~ Qfc<Y.> ,~1.JD 5t~JT 1f~~'! ~ 
~mtt©ff~O)~if.>©~-t:t/:1ij/~ 
~~~10)15J~~9 Qtcif.>O)~~~IBtlT 

~d:> ,!.Rift~O)a '~fi©~~tfj l~~L \f::cl~ ,1*T~~~_tg~~jj_A~Il~9: 
1in~~©5'-A r-tj-/:11J/?''lc:J:-:>-C~~~ G-CL \Qo 

< ;Jz~@7J<~© ~J7r:JblC::JL \""( > 
1- 3-5mc=t5 ,PCV~© ~J7r:Jbl~ ,Mil7J<~7J<)~C9Q1*r~)i7J<lc: 
J:-:>-Ct~t>~a::tL TL\ Q=BO) fJ~'±-Ccl5 IJ ,~P1L\fJ' 5©~1.JDf~~~ l~~L \ Cii:fE:o 

•• •••:tJ 8 



~~ » ~JR'~~l~~n=~~m C3-5~!) 
*1IT-~~7'f'Jv~ 7-v:::J-Jv 7'1'Jv~©n~~'fng;;M~~fT~a~ 

t~fl *!L=f~j\ 7-v::J-Jlt *!L=f~j\ 7-v::J-Jlt *!L=f~j\ 7-v::J-Jlt 
<=f=j~M) S.F.l 14E3 S.F.115 E3 7.F.l 30E3 

Cs-134 1.2E-6 
ND ND 

1.0E- 6 7.7E- 7 
ND 

~.1$) (<1.1E-6) (<1.1E-6) (<7.0E- 7) 

Cs-137 2.0E-6 ND 1.9E- 6 2.1E-6 1.4E- 6 1.4E-6 (30$) (<9.4E- 7) 

t~fl 3~ ;ij~ffi7J< t~fl 3~ ;Jiiji7J< 
<=f=)~M) S.F.l 14E3 S.F.l 1 SE3 7.F.l 30E3 <=f=j~Ji~) 5.F.l 14E3 S.F.115 E3 7.F.l 30E3 

Cs-134 3.1 E+1 1.7E+1 6.8+0 Sb-125 1.1E+1 2.8E+O ND 
~.1$) (2.7$) (<2.8E-1) 

Cs-137 6.1 E+1 3.2E+1 1.4E+1 Ag-110m 1.0E+O 
ND ND 

(30$) ~52E3 ) (<8.6E- 2) (<6.SE- 2) 

• $11l :Bq/cm3 • ( )~©1iild:~~tH~~W1ii Ce-144 2.7E+O 7.6E-1 ND 
(285E3 ) (<3.2E-1) 

• E31\f ld:-t:t ::; :1 J It© t~UI~ E3 Co-60 ND 
(5.3$) 4.2E-1 1.4E-1 

(<2.2E- 2) 

Mn-54 
9.8E-2 

ND ND 
(312E3 ) (<3.4E- 2) (<2.9E- 2) ... •• •••:tJ 9 



... 

~~ P ~~~1©5;~7J<~(])~~=JIC:::>L \L 
c::tL~-CIC:: I 1 I 2~~1(})PCV)l~71< I t-5A~(}))l~71<fJ' s 
Id: ,a ~~*lld:~~tfj~ -CL \~L \o 

~ ~ 

~a n5i~\}~~5MM 

Bq/cm3l 

~a n5i~\}~~5MM 

B /cm3l 

1-5 t-7.A~)ffi~7J< 

7J<oo"""F~~ 1 m 
H25.2.22 

ND 
( <1.2E- 02) 

2-5 t-77'~~~71< 

71< im """F ~~ 1 m 
H24.4.12 

ND 
<1.1E-02 

1-5 t-?A.~)ffi~7J< 

~im...t~~ 1m 
H25.2.22 

ND 
( <1.2E- 02) 

H25.8.7 
ND 

<2.0E-00 

1-5PCV)ffi~ 7J< 

H24.10.12 

ND 
( <1.2E- 02) 

•• •••:tJ 10 



... 

~~ ~ ~~~ICC.e-144©fftttt 

5R~AE~tc~a 7J~~t~g)IMC:Ce-144©7J~~t~g)IM©ttld: , 
5114CS/ 15-C~ftlraJ~o 
~p ~ ~/~/ (---1) (ORIGE Na!f!iilli ,3¥~25fF5F.J 158 B~ ,1~ )l<:d:>lt 
Q(e-144Ca '~'I* ©tt ~a /Ce-144 )Id: ,d:>ct~7x 10- 2f~m 
-C® IJ, ~@J©5R~AE~~~ cteftiraJ~o 
~@J©~~JT-Cld:~a 7J~~t~g;1m©~~JT ~1J'tti*TL \~L \tci1J , 
'~tl©raJAE~9 Qtci1J ,t~tm~~JT©~n~~t~a'f tlJo 

3-5 ;11~fa7J< 

SF.I 14E3 SF.11SE3 

~a 5.9E- 02 - 1.9E- 01 - 5.0E- 02 

Ce-144 2.7E+O 7.6E-1 

tt 2.2E- 02 - 7.0E- 02 - 6.6E-2 ~a /Ce-144) 

•• •••:tJ 1 1 



... 

~~ )3~tl~~i~?cl~tc::5~~5G~tmlt::::>L \L 
3~~11*-T~~~_tg~ (;f~ V-71'::;~707 )IC::a:>L \-C ,5~~ 
5 LiE=5© tJ~'~i~~ 6t1, -CL\ Qo 

3B~f*1Ul Gt~ ,5~~5G=E=5©ili:1~(])$'7' Hc::::>L \-C ,~a n~~~ 
~~5=m~1fi~~J -:JLL \QtJ~' ,a ~~~mld:~~tfj 6t1, -CL \~L \0 

3-S '*T-~~~_tg~?f'A t---t:t/:11J/~ 

3iZ ~25~7 F.118 E3 * 1 3il~25~7F.l 20B* 1 3iZJJX25~7F.12SE3* 1 

t~UJ~ E3 
1@] §* 2 2@] §* 2 1@] §* 2 2@] §* 2 1@] §* 2 

~a 7J~~1rag ND ND ND ND ND 
~-m Im~ (<2.1 E- 7) (<2.1 E- 7) (<2.1E-7) (<2.1 E- 7) (<1.9E- 7) 

• !t! 11I. :Bq/ cm3 • ( )~ ©1iil~~~t±:I ~&W1ii 

* 1 ~-r~mJit.tgB (;t/'\.70 )li:T~~5lktm1i~~~~tc~~1;:t*1ui l..ttc~:A 1----tt/:tJi,.o 

* 2 ¥ij!~H1ii~©tc<VJ , 2@li7/:11J/_,.~~nio 

2@] §* 2 

ND 
( <1.9E- 7) 

•• •••:tJ 12 
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1. ~t&A*i*M~JIJ~ ( ift1J1& 1 f9:& r.J~1Jl())~~~) 
( 1) ;~~L '@fiJT(J)~~JE:~~ (-~) 
~ tJl ())I \ .:t-.:i.-k ~it,~, pg iii § tJl ~ ~, ~ tJl *fR _;_ ;J{lj JE: ~ 

(2) imi~L '~~~JIJ~ 
tT~~lt!~ I::~ ~J ~ !B* J t; f'--m*a !B ()) *id-f ~ ~ ~~~~ 

2. ~t&A*1*1~~JIJ~ (~t&A*f*M~~Ii 13 (J)~-C~~n~1~, il1Jt&1 ~&r.J~t&~A*i*) 
( 1) ;~~L '@fiJT(J)~~JE:~~ (=~) 

ti .g-mi()) § t.Jl ,rfa ~ (? 7 \:; ~' ~ ()) i-;J Ji) ' *fR _;_ jJllJ :re:~ 
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H4I 1) 'P C~t) 
170,000 Bq/l 

H2I 1) 'P C~t) 
140 Bq/L 

H3I 'J 'P 
4,600Bq/L _._.._. 

H1I 1J'P 
200 Bq/L 
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HSI 1)J? 
430 Bq/L 
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9F.l 158 l~llll < dj J: 1-:r.;; !Ii V'SJO)iJ< ili~fJJ* 
I')yg ~l'Z-9 xTI® xtlliiLiB~™J C9F.l16B) . C9F.l 16Bl:f~1os~-xtl 

(~ju: Bq/L) JJ~7J<ii ®f~) 

H1 200 <(ijJ:l7 7:25""-'20:42 *'il20t *'il13cm-*'il2cm 

H2 U~) 140 <J.;-J:I) 2:17"-' 20:48 *'il90t *'il5cm-*'il3cm 

H 2 CF¥.D 3,700 < J.;-J:l-J 2: 11 "-' 20:51 *'il160 t *'il5c m-*'il4c m 

H3 4,600 <J.;-J:I) 9:30"-' 20:45 *'il140 t *'ii 16c m-*'il4c m 

H 4 (~~) 170,000 <(ijJ:I) 3:04"-' 20:57 *1il260 t *'il11cm-*'il3cm 

H4 C~) 2,400 < J.;-J:l-J 3:04""-'21:02 *'il120 t *'il6cm-*'il4cm 

H4 110 <J.;-1:17 3:04"-' 20:54 *'il100 t *'il6c m-*'il4c m 

H5 430 <(ijJ:I) 7:34"-' 16:13 m'il120 t m'il15cm-m'il14cm 

H6 160 < J.;-J:l-J 7:46""-'20:36 *'il260 t *'il15cm-*'il5cm 

H9 9 m7.l< 13:50"-' 15:38 *~60 t *'il16cm-*'il4cm 

H9 ([§) 8 ~~* 13:50"-' 15:38 m'ilsot *'il16cm-*'il3cm 

B (~~) 23 <J.;-1:17 14:20'"'-'20:31 m'il10 t *'il20cm-*'il5cm 

B (i¥i) 37 <(ijJ:I) 12:07 "-' 20:28 *'il30t *'il25c m-*'il6c m 

c (~) 24 H~7J< 13:50"-' 15:26 m'il70t *'il25cm-*'il9cm 
c ([§) 8 H~7J< 12:42'"'-'15:51 *'il160 t *'il25cm-*'il2cm 

E 6 H~7J< 13:30"-'16:14 m'il46o t *'il16cm-*'il6cm 

G4 (F-ij) 3 ~~* 14:20'"'-'16:33 *'il90 t *'il20cm-*'il14cm 

G6 (~~) 8 m7.J< 13:20"-' 16:26 m'il210 t *'il20cm-*'il3cm 

G 6 (f¥j) 34 < J.;-1:17 12:18,...,20:24 m'il100 t m'il20cm-m'il5cm 

... * 9F.l 158~VJ B~~1J~*l!~J'CI_,, ""(~ \QC:C, 7J<O)<(ijJ:l1 . ~~7J<~yg0)91' ~/?CI 1) J-'Cc0)~1J~(!5QC:C1J'5, 7J<iuO)~IJJ~~/.: =5~1J~:±IQo 
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< ~:15 > ~~7J<~~j:>tc$".-1?IIJJ7i11~9~©1z~'JA ~~-$'i1U:iE:f.i~ 
tli I/SJ 9~ (J) ;; a:: lO 7J< (J) -:J /j" - ) v yr:; ~ ~ tz= J: 8 5:S ~ ~j\ ;.Jt :a 1ii ~~ 
t~9~0);~~ lO 1J<fctt~11SJ;;a:: lO 7.J<O)nF1.J<tz=J: 8~~~~~11JJ:v \J: -:J~i3~ 
t~9~;~£ lO 1J<0)1J1J~>s~ms-~ ,1J~~v '~~;~ 

Cs-134 Cs-137 
~1'-9 

Clijj~~t:¥tn 
Cs-1 34 Cs-137 

~1'-9 

c lijj~ ~t ;~n 

G.* IIJ )J ND(20l ND(26l 24 C~I 1J:P*1 ND(45l ND(67l 28 

Ce§I 1J "P ND(18l ND(27l 8 Ce'.§I 1) :P* 1 56 110 9 

G6:1 ~I 1J -P ND(1 9 l ND(26l 8 G6:1~I 1) :P* 2 130 240 32 

EI 1J "P ND(20l ND(26l 6 EI 1J -P* 3 - - -

H9 I 1J "P ND (1 9l N0(27l 9 H9I 1J "P * 2 ND(49l 120 1 

H9~I'J "P ND(19l 32 8 H9e'.§I 1) -P*2 ND(48l ND(66l 59 

G4i¥iI 1J"P ND(20l ND(27l 3 G4i¥iI 1J :P*2 50 160 26 

* 1 : rt--::.;#m.Jfi1'F©M I\::, rt--::,J#JfiH~©7.l<tc:::* 1J~t*n~ 

* 2 ; rl--::,J#00fi1'F~~' fll~~M* 1)7j((7)~-~~,t~L \f~JJ! IL:lttl.td~pJT(7)7.J<tc:::*l)~f*n 

... * 3: rl--::,J#00fi1'F~~' fll~~i*1)7J<©i~IL!~~lt1J:L \f~/JllL:~tl.tc:::±~pJT(7)7.J<tc:::*IJ~t~ Gtc::ti, ~ :JfJ\f,1J:fJ\::>fctcN)f*ll21:~9 
tl -~·1J 5 



11~~(]) ~.-1?~:e-3•& tJifl P9 ©JS~ t.Jtc::~7l<© l§l ~xn~ <¥iff ) 
§I IJ JJ9 '_.JIJO)~~g~ld:~i*B~l~1J~~ \~~~)t 
[Q)-I IJ y 9 '_.) IJ l\(})[Q)~:SZ1J'{~ll~I IJ -Pld:t~1J' 61~1\(})f~z:J -1 '_.)a~~@ 

IIJ)Jg 9F.l 158 l~llll 9F.l1680) < 'J-} ... tl"1 iii . 91?m;51 !li~(30cm) 9Y:77J<fu 91?~s§;; 
~JfiO)xtlJ® (Bq/L) xtl® ~~;; (rn3) Cm) lt}'7J<;; (rn3) (%) (rn3) 

H1 200 <dj...tl) *'g20 12 *~300 96.9 *~280 iiFdJ~~ 71'Yl!lI 

H2 U~) 140 <dj...tl) *'g90 17 *~420 98.9 *'g20 iiFdJ~~ 71'Yl!lI 

H 2 O~D 3,700 <Jf...tl)' *'il160 11 *'il270 73.6 *'il1390 

H3 4,600 (dj_t[) m'il140 11 *~210 49.9 *~11080 

H 4 (j~) 170,000 (dj_tl) m'il2Go 26 *~650 85.3 m'il7so 

H4 C:~V 2,400 <dj...tl1 *~120 12 *'!J300 97.9 *~150 ilFd.I~~ 71'Yiiii 

H4 110 (dj_tl) m'91 oo 20 m'9soo 97.2 m'9200 ilFd.l~i! 71'/i~K 

H5 430 (dj_tl) m'9120 31 *'g770 98.9 *'g20 iliFd.1~~71'/i~I 

H6 160 <dj...tl) *'9260 24 *~600 97.5 *'9260 ili!UJ ~ ~ 71':/ii B. 

H9 9 t~F7J< *'g60 5 *'il120 91.7 m'il4oo 

H 9 (£!§) 8 H~7J< m'gBO 7 *~110 92.0 mm so 

B (j~) 23 (dj_tl) m'il10 15 *~190 91.4 m'il100 

B (i¥i) 37 <dj...tl1 *'g30 5 *'!J120 97.4 *'g40 11~5lll 

c (~) 24 H~7J< mig10 5 *~120 96.2 m'il1so 

c ([!§) 8 MF7J< m'il160 8 *~200 96.2 m'il2so 

E 6 13~7.J< m~46o 49 m'il1220 96.6 *~1290 

G 4 Ci¥.i) 3 }~~* m!l9o 17 m'il42o 63.7 m'il6sso 

G 6 (j~) 8 HF7J< m'il210 20 m~SOO 91.4 m'ils10 .. G6 (j¥j) 34 (dj_tl) m'91 oo 18 *'g450 98.3 *'g70 iiFdJ~~ 71'/UlI 
t , .i"I!; ..... -.., .. 
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±11pg)l~IJ7J<l~IJTl>iiilMif ~HM9{JMJi5) 
t~l/SJ(l.)55~ G1E:~1.J<(l)[Q]~:Q~ff{~ 

xn m ~J)l§B~~f.I ~' 
8§ 
i<.B 

[QJ-I 1) JJ9 YQ~~§m1J~~~ \I 1) yl\O)t~1J' "'"'H25.9.20 
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~~@ (55~ G1C~7J<~9~ffi) ( ~Jijj ~ c::p ) 
M~7J<"qr~~I'JPl~.J 'Y7-9YQ c1J\§m) g:~~@ ~J)t§cp ""n.~:z c :z a~~ /'\.-
(}~~7J< :Y~0)~7J<-8~~9~Jtl) 

.J 'Y 7-9 YQ (4000m3) 1J'62-5f!T /81\0)f~~ H25.10* 71\- :Z~Jij!Ji Cc::J:lm) 
-:;;1' y~~@ ( ~Jijj ~ c::p) m~1J< 1\7 :=J Y I- D - J (; 

xnm ~ J)ffi 8~ ~f.I =,8§ 
0 i<.B 

t~V'SJ~~t~ · B~~ H25.10* t~V'SJ~~£ ~ 1J<O)M~1J< 

t~V'SJ~[§j~~ H25.12 t~V'SJ~~£ ~ 1J<O)M~1J< • *~* 
(~~~cp) ~G~~~~~~PJT~O)~I!1J)n 

t~ V'S! I\ 0) 55 ~t~15 ~#BJJ .Lt C ¥i~/J J \ -~) H25.9 
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i11~5i~'J71<1~11Tl>ii11Mfif ttflM~MJi5) 
t~f/SJ0)55~ GJC~7J<O)[Q]~)(~ni{~ 

t~f/SJ · t~iajf=asr1-@55~tJt:A~J.Jlt 

xtl ~ ~J5ffi8~!t~ ~' 
8§ 
jfg 

i~([)~_t()' H25.12 ±i~i~n~iYJJc.~~~t([)~~B:a~ 
(~ffll~cp) II 

9Y1J~t&I\([)~~~~~ t~~1cp t~~7J<-::;.., ::;~~~t~pJT 

9:'.:/1J I 1) Y l\([)"JJ / \-~~~ t~~1cp Ejjjt, B~~~ I\ ([)ffii~ 7J ni 1~ 
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<-:; lf\~itl~*ftf: > 
•ftt~It*~f* : H49YIJI 1J J7No.59 YIJ7J<*:a*~®!7J<ICJ:: :J ZJJ~~~~~;~~:a=ffl*R~~~ LAc~It*~ * H25.8.23t*D~, ~/'\.-91]~~~~~: *~2E+5Ba/ml 
•oo9l1I,1.J)n: ~1 :::1"Y~t~3*ff*IC500mL:an&sl t:'YICZU&513~ u Z®7J< * f:!=t~It*~i*IC~£t1,QJ]~~~13~!d:, ~1 :::1"Y(Sr2 +) C::: u z;@m~ u Za=Jlt), f~0)~1J~1 :::1"Y1J~1Jv' 

C:::i&AE 
• ~+;~~1.J)n : 0,&5 I 3~f~0)~1 ~ Y~t~3*ff :aGM-t:t-/'\.1 .><-9 IC Z~t~~t;~~ 
•~t;~H~PJT: *i~§f3-~TIJ§%~pJT 5,65~!JJ5l~~~j~trn~~ 

<o&sl3~1 x-~> <-:Jm~ltl~*a~> 
77t\~itl~(Ca=Jv )Z!d:, Sr905D';~~[B~0)1§"~~ 

~r.l~~il'.W~ 
(500ml) 

Sr2 • 
Sr2• Sr2• 

Sr2• 

=FU ®I c ~ -Q L. C::: :aiil~?.B 

150 

:J 120 

~ 90 IBK 
-HD --(~ 60 
9P1 
~ 
I~ 30 

0 

0 30 

Srso5;r;;~1.i~~J..i (30Bq/L) 

60 90 120 150 
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• ::J '../9 ~BJJltO"JJC~. ~~~(:: G-C71' Jv9i1\Jv5''161~v H5-C. y lj 'JYl6~fUm 
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Provisional 
translation Identification of Risks of Contaminated Water and Examination of Countermeasures 

1 . Considerations at the Committee on Countermeasures for Contaminated Water Treatment 
(1) "The Government of Japan will identify all of potential risks through the processes and will constantly consider concrete preventive 

measures and the way of emergency response utilizing such technical expertise as the Committee on Countermeasures for 
Contaminated Water Treatment." 

( ''Basic Policy for the Contaminated Water Issue'; Sep. 3, 2013, Nuclear Emergency Response Headquarters ) 
(2) "The Committee on Countermeasures for Contaminated Water Treatment, based on site considerations, will identify potential risks and 

add countermeasures when necessary. [To be intensively carried out from the middle of this month, and provisionally summarized 
during this calendar year. Also in future as necessary J " 

( "Policies and Concrete Actions for Addressing the Contaminated Water and Decommissioning Issues", Sep. 10, 2013, Inter­
Ministerial Council for Contaminated Water and Decommissioning Issues) 

2. Position of the Latest Considerations 
(1) Based on "Policies and Concrete Actions for Addressing the Contaminated Water and Decommissioning Issues" on Sep. 10, 2013, risk 

identification and countermeasure examination by the Committee on Countermeasures for Contaminated Water Treatment have started. 
Sep. 13 (Fri.) The 5th Meeting of the Committee on Countermeasures for Contaminated Water Treatment 
Sep. 27 (Fri.) The 7th Meeting of the Committee on Countermeasures for Contaminated Water Treatment 

(2) It is considered to achieve fundamental settlement of contaminated water issue when the countermeasures taken and to be taken work 
effectively. In case when these countermeasures do not bring the expected results, the preventive and multi-layered measures will be 
taken on the basis of risk identification. 

(3) Risk identification will be implemented by sources of contamination, and necessary countermeasures can be divided into the following 
two categories. 

(!)Preventive and multi-layered measures to be taken in case when the current countermeasures do not bring the expected results 
(Example: Measures for restraining underground-water inflow in case the current underground-water bypass does not function.) 

'2) Identification of potential risks requiring future countermeasures and their implementation 
(Example: Shielding water leakage from the penetration structure of the reactor building or from the gap between buildings) 

3. Future Considerations 
(1) For the potential risks with technical difficulties, technical proposals will be invited for collecting wisdom and expertise. The proposals will 

be examined in the following two months. The Committee on Countermeasures for Contaminated Water Treatment will conduct the site 
survey promptly. 

(2) Taking into account of risk levels of contaminated sources and effectiveness of countermeasures taken, preventive and multi-layered 
countermeasures, in which priority, schedule and details of measures are identified, will be comprehensively developed. 



Identifying potential risks and necessary preventive & multi-layered countermeasures 

Risks Countermeasures taken or decided to be taken by September 3 Additional preventive and multi-layered countermeasures 

Contaminated water in the . Remove the highly CiW in the trenches [Removing] Improve soil of north-side area of Unit 1 cooling Counterme:isJres vritten n 
seaside trenches water intake. [Preventing leakage) r<~d IPtt<~rs we .. P dec:·dt>d on 

Install underground wall by injecting sodium silicate. Pumping up 
Counter measures for contaminated substances I 1ter-~o..,.err menta counc I . 
in the plant port. [Preventing leakage) [Removing/ r ukw;I"- in~ <J ~Jaiic:hi NPS 

CIW from contaminated area. [Preventing leakage] 
rwa .. 

Contaminated soil in the ·1.lnviting technical proposals: Removal of (9/9J :inc: on the Pri,1e 
seaside turbine building 

. Paving the contaminated area around the building with asphalt. radioactive materials from tt1e seawater in the harbor/ Mi·lh.,t<~r Atw '!-t ~;i1c: vi">it(9/191 
/Preventing leakage} . Install sea-side impermeable walls in the port. [Preventing leakage] 

Increase '1e1ght of l'1e embankment. instal I the back-up embankment. and replace 
Leakage of contaminated . Enhance survey of leakage and patrols of tanks and pipes . embankment and basement of the horizontal tanks to conc'ete. (Preventing !eakaoel 
ground water into the sea (Preventing leakage] Prevent inflow of CiW by replacing trenches to culverts. [Preventing le;:ikagef . Install water gauge and leakage detector. /Preventing leakage] Accelerate further replacement to welded tanks, and improving reliability of them. 

::JJ [Preventing leakage] ;;;· . Move water lo welded tanks, strengthen bolts of horizontal steel 
;A -«Inviting technical proposals: Welded tank with longer integrityj 
"' C!W in the storage tanks 

tanks. [Preventing leakage] 
Prevent leakage of groundwater contaminated by leaked tank water to the plant port ., . Accelerate replacement from bolted tanks to welded ones . ~ (preventing spread of contamination by chemical agent injection) . [Preventing ., /Preventing leakage} a. leakage] 

'< . Clean up C:W by ALPS.(Removing} 
er Increase of ALPS to accelerate storage water decontamination. [Removing/ 
<1l . Clean up CiW by more efficient cleaning equipment/Removing] :;· . Remove contaminated soil around the tanks. (Removing] Detect small leakage from tank. [Preventing leakage] 

<O -«Inviting technical proposals: Technologies for detection of minor leaks} 
iil 
(/) 

Contamination of ground water by leakage of secondary "O 
Reduce the volume of secondary waste by more efficient cleaning Prevent leakage from HIC {installing buildings enclosing temporary storages etc.) 0 . 

:I waste and its leakage into the sea a. equipment. [Preventing leakage] (Preventing leakage] 
<1l (e.g., leakage of secondary waste stored in HIC) a. Reduce the volume of high radiation waste and secure better storing methods. 

. Pump up ground water on mountain side well (groundwater by-
(Preventing leakage] 

passing) /Isolating) 

. Pump up water from building side well {sub-drain) (Isolating} 
Stop groundwater inflow [Isolating] 

·1.lnviting technical proposals: Construction technologies for impermeable walls, 

. Install frozen soil walls enclosing the reactor and turbine 
technique for covering surfaces } 

Shortage of tanks due to contaminated water increase 
buildings(/so/ating/ . Secure storage capacity for contaminated water {Preventing leakage] 

. Install enough tanks to store increasing contaminated water . 
-f.1 nviting technical proposals: Technologies to store large amounts of contaminated 
water safely for a long period~ 

[Preventing leakage] Adequate treatment of tritiated water . 
-·;.Inviting technical proposals: tritium removal tect1nologies» 

Risks Future countermeasures envisaged at this point, further assessment is needed lor priority and schedule Nolet: Further risk studies are 
expected due to the shortage of . Shorten loops to remove C/W from each reactor building to the CW treatment equipment. [Preventing leakage} sufficient information at present 

Leakage of CiW in . Prevent C/W leakage to groundwater (sealing tunnels ol the outer wall of the buildings., etc.). [Preventing leakage} on risk assessment. 

Leakage buildings ,f.fnviting technical proposals: technologies to block water inside the buildings~ -«lrMling tect1nica proposals: 

;:o ofC;Win 
. Control level of C/W and groundwater by installing pump in the lower lloor of the reactor buildings. [Preventing leakage} U 1de'sta 1di ng the groundwa:er 

;;;· flow;; 
'J<" buildings (/) Leakage from Leakage of C:W in the Note 2: Taking into account of risk :;· 

cooling buildings to the sea by an 
. Install tide embankment. [Preventing leakage] levels of contaminated sources ::I . Increase tank capacity. [Preventing leakage] <D system outer-rise tsunami and effectiveness of <D 

a. countermeasures taken, 
Q. Leakage CIW from pipes . Replace pipes with radiation resistant. install back-up pipes. [Preventing leakage) preventive and multi-layered C:W 
"' "' countermeasures, in which "' <D Leakage CiW from cesium removal priority, schedule and details of (/) . Prevent CiW leakage from cesium removal equipment. [Preventing leakage] (/) equipment measures are identified, will be 3 
<D comprehensively developed. a . Develop containment buildings. {Preventing leakage] 

Radioactive waste generated after cesium removal . Develop measures lor waste reduction and safety waste storage, {Preventing leakage) 

Natural disaster or other incidents ( e.g. damage of tanks) Develop system to prevent C/W from leaking outside by quick transferring C/W to the buildings etc. [Preventing leakage} 
CIW: contaminated water . 



3 Pillars of Countermeasures for Contaminated Water Issue - Major Schedule (Revised) 

Aug. 2013 April 2014 April 2015 * CoLintermeasures in red letters April 2016 
are tl1e points of modification 

Removing 

Isolating 

Preventing 
Leakage 

Aug. 22-

Removal and decontamination of highly contaminated water in trenches 

1 trom tl1e '"Basic Policy··. 1 

lsy Mar.' 2014 : Blocking connection between Unit 3's trenches and the bu,ilding] 

~y Apr. 2014 : Blocking connection between Unit 2's trenches and the building 

Mid Seo. 2013 - (C line : Seo. 19 (cold test) . Sep. 27 (hot test) , A line: Late Oct. , B line: Mid Nov.) • 
Repairing existing ALPS and installing more ALPSes. (' ;' 
Completion of decontamination of water in all the tanks by April 2015. i 1 

I '-1/ 
1 By the end of Mar. 2015 1 

Installation of more efficient water treatment equipment Operation of more efficient equipment for highly contaminated water 
I TBD 

Pumping up groundwater for bypassing in the mountain side of buildings 

Around Sep. 2014 

Pumping up groundwater from sub-drains near buildings 

By the end of Mar. 2015 

Installation of frozen type land-side impermeable walls Operation of land-side impermeable walls 

Aug.9-
1 

By mid-Dec. 2013 

[

Between Units 1 & 2 : to be completed by the end of Oct. 2013 

J 
I 

I 

Soil improvement Between Units 2 & 3 : to be completed by early Dec. 2013 
Between Units 3 & 4 : to be completed by late Nov. 2013 

Aug.9 -

Pumping up groundwater from the contaminated area 

Aug. 22 -

I 
Oct. 2013 - I 

Rainproof pavement in the 
contaminated area 

I 

Reinforced patrol of tanks and piping 

nstallation of sea-side impermeable walls 
I 

I 

[

Between Units 1 & 2: to be completed by the end of Dec. 2013] 
Between Units 2 & 3 : to be completed by the end of Jan. 2014 
Between Units 3 & 4 : to be completed by late Dec. 2013 

I 
I 
I 

Sep.2014 : 

Operation of sea-side impermeable walls 3 



Inviting Intelligence for Contaminated Water Issue from Inside and Outside of Japan 

1 . Sequence of Events 

(1)The Inter-Ministerial Council for Contaminated Water and Decommissioning Issues on Sep. 10, 2013 decided to 
establish a team to collect intelligence from inside and outside of Japan to broadly invite countermeasures against 
contaminated water in terms of potential risks with technical difficulties in particular, and to get a provisional 
summary in two months. 

(2)1n response, a team for collecting wisdom and technology, composed of experts of the International Research 
Institute for Nuclear Decommissioning (IRID). utilities, general contractors and manufacturers etc. was 
established on Sep. 20, 2013. The team started inviting technical proposals (through announcements on a 
website briefin sessions academic and international meetin sin and out of Ja an etc. 

2. Fields of Inviting Technical Proposals 

Technical proposals for countermeasures to address the contaminated water issue are invited for the following six 
fields. 

<D Accumulated contaminated water (storage tanks, minor leakage detection technology etc.) 
@ Treatment of contaminated water (tritium removal technology, long-term stable storage methods of tritium etc.) 
@ Decontamination of seawater in the port area (technology of removal of radioactive Cs & Sr from seawater) 
@ Management of contaminated water inside buildings (technology of shielding water inside buildings and foundation 

improvement works etc.) 

® Site-wide management of groundwater inflow (technology of impermeable wall construction and wall facing etc.) 

® Understanding groundwater flow (geology & groundwater measurement system, water quality analysis technology etc.) 

3. Future Schedule 

(1 )The above-mentioned team, in collaboration with knowledgeable people in and outside of Japan, will scrutinize the 
proposals submitted by Oct. 23, 2013. 

(2)The results will be examined by the Committee on Countermeasures for Contaminated Water Treatment for 
compilation by around the mid Nov., and will be reflected to the overall picture of preventive and multi-layered 
countermeasures for contaminated water treatment to be finalized b the end of this ear. 
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JC:~,~~~fctB~~ 0)~3~ r~ J: 0, t~ l/SJO)~~~ 01J<1Jt;fu!1J< G Tc =50) C: fiAE 
;fu!1J< Lt1C:~~~D7J<O);J!~AE*a~(~, ~l'\.-9 : 37Bq/L 

9 ::J~tllf7SJ~i£V7J<0)~~7J<&U5&diL.111~::>~ \-C C9J316E3) 
g mO)t~JIT I~ i¥ ':J B~~ (~ J: D 9::; 1J t~l/SJ (~ ~ m 0) ~7J<1Jt)~ ~ 0' ~\~~~ f~t~l/SJ )~£ D 7J<O) 
7J<i\71Jt_t¥f 
Sr900)~/J\~~ (30Bq/L) J:0+J-Ji.Et~ 'iiC~7J<C:~UWfc~.Q)~~07J<(~, 1~ r: v 
::J#~~l~1'Fu, 9::J1J1~91'-l~t~F7J< C7I 1)"P: El~t*~1,130m3) 
Sr900)~m~~ (30Bq/L) ~)~JE ufct~ ))~~07J<(~, 3~~I 1) yl1SJ0)9::J1Jl~5&di 
_t.r-1 ( 1 2I ') y : El~t*~ 1 ,41 Om3) 
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H4Il)P 
110 Bq/L 

HSI 1JP 
430 Bq/L 
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23 Bq/L 
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9F.l 15 8 l~llll «h...tl1i; (m3
) !Ii V'SJO)iJ< ili~fJJ* 

I')yg ~l'Z-9 xTI® xtlliiLiB~™J csF.1168) . csF.116Bl:f~10s~-xtl 
( ~ ili : Bq/L) HF7J<i; Cm3

) ®f~) 

H1 200 < J:;....tl7 7:25 ......... 20:42 *1il20 *'il13cm-+*'il2cm 

H2 U~) 140 < J:;....tl) 2:17,..,..,. 20:48 *'il90 *'il5cm-*'il3cm 

H 2 CF¥.D 3,700 < J:;....tl-J 2: 11 "-'20:51 *'il160 *!l5cm-+ *!l4cm 

H3 4.600 < J:;....tl) 9:30'"'-'20:45 *'il140 *'il16cm-*!l4cm 

H 4 (~~) 170,000 < J.;....tl) 3:04"-'20:57 *'il260 *1il1 lcm-*'il3cm 

H4 C~) 2.400 < J.;....tl-J 3:04 ......... 21 :02 *'il120 *!l6cm-*'il4cm 

H4 110 < J:;....tl7 3:04'"'-'20:54 *'i]lOO *'il6cm-*'il4cm 

H5 430 < J.;....tl) 7:34,..,..,.16:13 *'il120 m'il15cm-m'il14cm 

H6 160 < J.;....tl-J 7:46 ......... 20:36 *'il260 *1il15cm-*'il5cm 

H9 9 mi..l< 13:50,..,..,. 15:38 *'il60 *'ill 6cm-*'il4cm 

H9 (~) 8 mi.l< 13:50,..,..,. 15:38 *'il80 *'il16cm-*'il3cm 

B (~~) 23 < J:;....tl7 14:20'"'-'20:31 m'il10 *'il20cm-*'il5cm 

B (i¥i) 37 < J.;....tl) 12:07 ,..,..,.20:28 *'il30 *'il25cm-*!l6cm 

CC•) 24 MFiJ< 13:50,..,..,. 15:26 *'il70 *'il25cm-*'il9cm 

c (~) 8 MFiJ< 12:42'"'-' 15:51 m'il160 *'il25cm-+*'il2cm 

E 6 MFiJ< 13:30"" 16: 14 *'il460 *'ill 6cm-*'il6cm 

G4 CF¥.D 3 mi.l< 14:20,..,..,. 16:33 *1il90 *1il20cm-*'il 14cm 

G6 (j~) 8 mi.l< 13:20,..,..,. 16:26 *'il210 *1il20cm-*'il3cm 

G 6 Ci¥i) 34 < J.;....tl-J 12:18,......,20:24 *'illOO m'il20cm-m'il5cm 

... * 9F.l 158~VJ B~~1J~*l!~J'Ci_,,-C~ \QC:C, 7J<O)<J:;....tl1 · ~F7J<~yg0)91' ~/?CI 1J :PCc0)~1J~J5QC:C1J'5, 7-l<iuO)~IJJ~~/.: =5~1J~:±IQo 

t~ -~·11 ....... .,. ~ifi~~·~li~~.t.t ~*'.1i7JtJFi:l'.~ti 
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< #~ > n~7J< ~fi-::>f.:~/? I 1) 7fl f1'l*C1)iz~? k • ~~-~jjllj JE:*S=­
tli I/SJ 9~ (J) ;; a:: lO 7J< (J) -:J /j" - ) v yr:; ~ ~ tz= J: 8 5:S ~ ~j\ ;.Jt :a 1ii ~~ 
t~9~0);~~ lO 1J<fctt~11SJ;;a:: lO 7.J<O)nF1.J<tz=J: 8~~~~~11JJ:v \J: -:J~i3~ 
t~9~;~£ lO 1J<0)1J1J~>s~ms-~ ,1J~~v '~~;~ 

Cs-134 Cs-137 
~1'-9 

(iijj~~t;JlD 
Cs- 134 Cs- 137 

~1'-9 

( F.il~8tl~~) 

G.* IIJ )J ND(20l ND(26l 24 C~I 1JP*1 ND(45l ND(67l 28 

Ce§I 1JY ND(18l ND(27l 8 Ce§I 1) P* 1 56 110 9 

G6:1~I 1J T' ND(1 9 l ND(26l 8 G6:1~I 1J P *2 130 240 32 

EI 1J::P ND(20l ND(26l 6 EI 1J T'*3 - - -

H9I 1J ::P ND(1 9l N0(27l 9 H9I 1J ::P*2 ND(49l 120 1 

H9~I'J )J ND(19l 32 8 H9e::§I 1) T'*2 ND(48l ND(66l 59 

G4i¥iI 1JY ND(20l ND(27l 3 G4i¥iI 1) P*2 50 160 26 

~ 1 : t-:'v~#lmfi1i<TYiilJI:: .. t-:'v:.,.#ifi{~<T.>7.kf::*LJ~}.ilJ~ 
~2 : t-:'v:.,.#m:Jf*1i~ .. i11~~~*LJJ.k(1)J~~~~ltfO:l, q~Ji f::iUtf::~fiJT<T.>7.kf::*LJ~ f.*IJSl 

... ~3 : i-:·i...-:.,.#m:J!*1i~ .. t.11~~~*LJJ.k<T.>J~~~5t1ttJ1, q~Jir::ifnt::~rJTo:>J.kf=*LJ~~Lt::tJ' .. ~ -=>tJ,i;tJ/J'-:)f=f=d.>tiJJ:in:~9 
tl -~·1J ., ....... ., ~si~~ · ~r.~~.!l ~*·~n**it~ti 
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t~ 

IQJ-I IJ -P9 :;Ql\(J)[Q)~:sztJ~~tt~I IJ -P1~1~, t~tJ\st~l\0)'~~-:7.., :;a~~@ 

!~~7J<qJ~~I IJ -P1~1~, t~rlSJ;~~ ~7J<a-s~~9~9 :@9 :;Qa~~@ 

Iljyg ~/'\-9C9/15U* 9~168 iii 11SJ(30cm) 9::J?7J<fU 91?~~§~ 
~Jfl(f)xnfiiti IUV (Bq/L) O)xn® Wr7J<; (m3) (%) (m3) 

H1 200 < d:J.1:11 *!1300 96.9 *'il280 ti ra, '~i!71/ tiil: 

H 2 (~~) 140 < d:J.1:11 *'il420 98.9 *'il20 ±mra,ni!71/i~fi 

H 2 (i¥;) 3,700 <JJ.1:11 *'il270 73.6 *'il1390 

H3 4,600 <d:J.1:11 *!1270 49.9 *!11080 

H 4 (~~) 170.000 < d:J.1:11 *'il650 85.3 *'il750 

H4 (~) 2,400 <JJ.1:11 *!1300 97.9 *!1150 ±mra,ni!71/i~fi 

H4 110 <d:J.1:11 *!1500 97.2 *'il200 ti! ra,lJi!71 /~iii: 

H5 430 < d:J.1:11 *!1770 98.9 *'il20 tlra,,~i!71/tiil: 

H6 160 < d:J.1:11 *!1600 97.5 *!1260 ±mra,ni!71/i~fi 

H9 9 m7.l< *'il120 91.7 *!1400 5'/?(24m3)~~ii;Jr 

H9 (€'.§) 8 nF7.l< *!1170 92.0 *'il380 $l/?(24m3)tifi:1f 

B (:I~) 23 < d:J.1:11 *'il190 91.4 m'il100 /·:;711/?t~fi:P~ Cifi B t:IJ) 

B (i¥i) 37 <JJ.1:11 *'il120 97.4 *'il40 ./·:;7$1/?i~ti:P ~ (jfi B t:IJ) 

c (~) 24 nF7.l< *'il120 96.2 *'il150 5'/?(25m3)8ifi;Jf 

c (~) 8 HF7.l< *!1200 96.2 m!l2so $l/?(25m3)~§tfi;Jf 

E 6 H~7.l< *'il1220 96.6 *!11290 $l/?(77m3)89'.fi:1f 

G4 (i¥i) 3 nF7.l< *'il420 63.7 *'il6580 
l6J.I.'J7~5r/?-"O) 

IEI lUi ~ fitUiil::1f 

G6 (~~) 8 H~7.l< *!1500 91.4 *!1810 ?l/?(36m3)89'.fi:1f 

G 6 (i¥i) 34 <d:J.1:11 *!1450 98.3 *!170 ti! ra,lJi!71 /~iii: 
., .. _ ,,.._ ,,_ .. ,, .. ~"'J .~ ·-

26 

-



1. 5 @-I. 1)7~:_,?0)~~#•0)itf~l::?L '-C 
(!Ji~/\) 

~~x~' GJC.9-Y1.7 C:[Q]~©9YQfctHI IJ Pf~=ct:i G-c~ \:@tJ~, HI IJ P9 y 
'J 1J~l~l~)m7.l<©~t\)R 
~~9-Y1.7tJ~~~@cn-c~ \:@GI 1J Pl\©m~-g-.~,-21 Yfct, ~~~5-:< Yan 
~~~m~~~, ~~m-~©~~§~n 

9 :Y1.JO)~I) A.ng;t=#~tJ~rct~ \I 1) Pfct, iliPsl©)i£"J7J<§5' YQ~l1A 
h§W~~m(]")~~I~Pl\©m~5-:(Y§~~~ 

( 3 mi 0) xtl m J 
ROJ§fJ§lil\0)7J<m~1=J::@§ I 1) y~~g;(1)ni1* 

./ 'Y7-9Y'J C4000m3 ) O))offl 
ALPS~fiJ.Jfi, Jlli~, RO~,l~7.J<0)7.J<~I!f=J::@§I 1JJ7~~~m©ni1* 

(~f~O)~~@.mO)ni1*J 

9 :Y1.JO)t~~~~-:A~1Joimctt.Qccc\ / ''Y ~ y c:~:@g;~n11* 
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2. 1 illl1'J51*LJ7J<O)IBJJ&Bi.U:~~~7J<O)jilf)/j$f 
t~rsi1::~1..1<~1::J: ~~~~VJ 1..1<1~9 :J1J1J\G(l)~~xv 't~~o•l'1~~.§~9 ~c c1J\6, 
~::J:/IJ :/~:tf~, (Q]Jj.~£JCfctn~7J< 
iti~O))§~ utc~ma; v 7J<aili1J'6;1it7J<ctttctv '~ -s, 11~91Jf~IQJU.~~amii 
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9~16BC~*Grc6~©~M~•M~~~C, ~~©•M~ffi*c~~V.Q~~-•cV.Qo 

1-~~©(1 )'"'-'(4) ~~-c;~rcvcco 

(1 )Cs-134 ... 20Bq/LL~~©NDi~c)/~~~~fj~ ,, NDC'Cf>.@Cc 

(2)Cs-137 ... 30Bq/LL~~©NDi~c)/~~~~fj~ ,, NDC'Cf>.@Cc 

(3) .:t©it!!© r *tf!1Jt~tBctl-C~ '7J:~ 'cc C~?tttfi~B*<) 

(4)~ /3 • • • rm~m~~)nl;:J: '08t;~~~fj~ ,, 1 oBo!L*)~cs.Qcc 

xg®:t~11 Cs-134 Cs-137 ~l'Z-51 C~J~~t;JiD 

C 1* D>l,...., -T-51ni>E£<::0)8~ ~~) ( 1,...., 1 .58~Fs~) ( 1 "-'1.58~~~) (405-J) 

C~I 1J-P ND(20) ND(26) 24 

Ce::§I 1J-P ND(18l ND(27l 8 

G6~~I 1J-P ND(19) ND(26) 8 

EI1J-P ND(20J ND(26) 6 

H9I1J-P ND(19) ND(27) 9 

H9e::§I 1J -P ND(19J 32 8 

G4i¥iI 1J-P ND(20) ND(27) 3 

1 Fll~l;:<rJ~ ,z, BJ3S1J\1;:9::;Q~1J\S©53~7J<©;Jf,ffi~~' IJ .A Q1Jt7J:~ 'c~~Sh~h ~~i~©:t!i (~;~ 
9 ::JQ-\b)ffi9 ::JQ©!!i~) ~©7J<~;J!~AE G, ffi7J<cS.Qc~~~v Q••f~~~AE G-C~ '< 0 
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3. 1 ill11'15i*"J7J<f::P:IJ-t ~!iilMM <~~~MJ(;) 
t~l/SJ(l.)55~ G1E:~1.J<(l)[Q]~:Q~ff{~ 

xn m ~J)l§B~~f.I ~' 
[QJ-I 1) JJ9 YQ~~§m1J~~~ \I 1) yl\O)t~1J' =-JU~'~ a~~' 
61~1\0)f~~-:;;1' y~~@ 

8§ 
i<.B 

t~V'SJ1J'6 .J 'Y 7-9 YQ (4000m3) l\O)f~~-:;;1' Y r-vH25.1 Ocp 71\-:Z~Jijj)j (/\:~, *~3km) 
~~@ (55~ G1C~7J<~9~ffi) 

M~7J<qJ~~I 1JJ71~.J 'Y7-9YQ (IJ\§~) g:~~@ =-.n.~'~ a.>i~I "".n.~:z c :z a~~ /'\.-
(}~~7J< :Y~0)~7J<-8~~9~Jtl) 

.J 'Y 7-9 YQ (4000m3) 1J'62-5f!T /81\0)f~~ r-vH25.1 O* m-:z~~li cc:p~) 
-:;;1' y~~@ (~~~cp) m~11< 1\7 :=J Y I- D - J (; 

xnm ~ J)ffi 8~ ~f.I =,8§ 
0 i<.B 

t~V'SJ~~t~ · B~~ r-vH25.1 O* t~V'SJ~~£ ~ 1.J<O)M~1.J< 

t~V'SJ~[§j~~ r-vH25.12 t~V'SJ~~£ ~ 1.J<O)M~1.J< • *~* 
~G~~~~~~PJT~O)~I!1J)n 

t~ V'S! I\ 0) 55 ~t~15 ~#BJJ .Lt C ¥i~/J J \-~) H25.9 
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3. 2 il11'15i*LJ7J<l::MT ~!iilMM ( tPM~Mr,C;) 
t~f/SJ0)55~ GJC~7J<O)[Q]~)(~ni{~ 

t~f/SJ · t~iajf=asr1-@55~tJt:A~J.Jlt 
~7J<)fitA.~JJitxnm 

xtl m ~f.j1§8~!i~ ~! B§ 
iFB 

i~O)~_tf1' '"'-'H25.1 2 9":/'J 1 ~1J~t~i~gQL(:::g:~~ 
(~~~cf:l) Lt JC:i~~~ g:f~8tl 

9 Y'J~1,&l\O)~;f;i~~@ '"'"'H25.12* n~/J<:J-1 :;~~@t~rJT 

(~~~cf:l) 

9Y'JI IJ )Jl\0)1JJ\-~~@ t~~tlcf:l Bm, B~~ ~I\ O)ifiin tJ tii1* 

* tlil/5Jc~*1'.R;!;5:S~1Jttii~~chfef!Jpff ( H 4~~*I 1) y' H3I 1) y' H2j¥jI 1) y' 
H4*I 1) y) ~xtl~C: vfC~J)ffiit~o ~©1t!1, ~I 1) Y~71d:H251+m*Elimo 
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9 :J:J~t,&l\Cl)~mrct, ~R!t~~j(l)f:iffiI, I\ I- D-)v~l\Cl)~3~~~Js. G, J.,)(l'Cl)-1 >(­

YC~~8t · I~~~timicJ:lo JJ:ots, ~ff~~IZ:9:JQ~~~@9-@I')J7(ct, I')J7~1~1\Cl)~ 
m~@~, ~~~~~~~~~~cJ:lo 

. toom I 

I *1tt~ ', 
' ' ' 

9 :JQ _t§~Cl)~7J<~1~9~1\t~~7J<g .Q~ 
':J9:J:79~~rz:~m~~~~ 
Cmff~~~~G, ~~~t) 

3~~xnmr=~tJ, I 1JJJl\0)~7J<~JitA. 
o: ~moofl ~ 6 ~Uf~m1~)~ Crni~itt) 9-Q.~3~# 
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2. ttt!ftiiiO)*i_;_jJJ-(::-:>L '-C 

3. $ij~±jJaf O)jJJ- • l§JJIJl.1::-::>L '-C 

4. ~~7J<l11J<-tt:.,,:1 1J:.,,~'f::-:>L '-C 

5. iHJ"'F7J<-tt:.,,:1 1J:.,,~'l::-:>L '-C 

6. ji7J<j1JIO)~j~ 
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... 
t~ 

r--------------------------------~ 

: 5ilJ:iE,~ 1 -15 : 
: 5ilJ :iE B iey: 3¥ Pl 2 5 ~ 8 ~ 1 9 8 : 
I I 

: 1 6 : 00 - 1 7 : 00 : ·- -------------- ---------------- --' 

*'~~* ;ftu '.iE ;mAE:B g 70 ::. rr1~i! :=,~;t.:. 
(:J"-t1: 

1 8/19 >98. 5 

2 8/19 5. 4 

3 8/19 0. 03 

4 8/19 0 

5 8/19 0 

6 8/19 0 

1 :::rri;om::Hu·~ 
~ yfti:) 

1 . 5 

0. 1 

0. 05 

0. 04 

0. 06 

0. 06 

7 8/19 0 0. 045 

8 8/19 0 0. 06 

9 8/19 0. 135 0. 015 

10 8/19 89. 64 0. 36 

11 8/19 95. 55 0. 45 

12 8/19 89. 65 o. 35 

13 8/19 0. 28 0. 07 

14 8/19 0. 01 0. 1 1 

15 8/19 0. 009 0. 015 

;-=~~- '.J 

•itr : [mSv/h] 

~I~ t"ffl ~ 

O~:h 
r b.?7"J=!=:l.1 
~~50crn/illic 

Ojijtl, r b.?, .. ~l_, 

O~h 
J ~\;~.· .. ~V 

O~:h 

Ojijtl, 

Ojijtl, 

O~tl, 

O~h 

o~n 

O~:h ~-f~:, 

O~tl, ~ f~:.., 

o~n ~-f!E.:.., 

o~n 

O~:h 

O~:h 

,--------------------------------~ 

: 5ff1J:iE,~ 16-30 : 
: 5l1J:iE B iey: 3¥.6l25~8~ 20 B : 
I I 

: 1 6: 00 - 1 7 : 00 : ·- ---------- ---------------- ------· •itz. : [mSv/h] 

*~~¥ 
;~UXEg ;mAE:B 

/G~! "1':$!j:5~ .. -;:. 1<:M1:$!'j:5~:-;:, 
~I~ Iii~ 

Ult~) ·: i"t~} 

16 8/20 8. 96 0. 04 ffi J~7'J-H-

17 8/20 0. 03 0. 1 0 ffi 

18 8/20 0. 02 0. 08 ffi 

19 8/20 1. 96 0. 04 ffi J~?·J ~ _t 

20 8/20 0. 02 0. 08 ffi 

21 8!20 0. 09 0. 08 ffi 

22 8!20 0. 1 2 0. 03 ffi 

23 8120 2. 90 0. 1 0 ffi 

24 8/20 0. 04 0. 1 6 ffi J. l.v»~ /-

25 8120 1 . 24 0. 06 ffi 

26 8/20 0 0. 1 1 ffi 

27 8/20 0. 04 0. 03 ffi No3(:1Q:l~ 

28 8120 0. 08 0. 03 ffi i· .,.,~ _t 

29 8120 0. 8 1 . 2 ffi i· .,.,~ _t 

30 8120 0. 02 0. 1 2 ffi 

. - ~ .. ' I:- - .. 
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(ifilj[Q] ~('0)~*3l~}~) 
----------------------------------------------------------------

... 
t~ 

r--------------------------------~ 

: ;11J~g 31-52 : 
: ;11J~B~:¥'5.t25~8~20B : 
I I 

1 6 : 00 ,.._, 1 7 : 00 : 
--------------------------------- ' 

~~* 
;,~~AE:g ;J!IJAEE3 

fOµrr.t.9.~~~~ 

i /HR-~ 

31 8/20 4. 89 

32 8/20 1 5 

33 8/20 0 

34 8/20 0. 06 

35 8/20 0. 01 

36 8/20 0 

37 8/20 0. 03 

38 8/20 0. 01 

39 8/20 0 

40 8/20 0. 03 

41 8/20 0 

42 8!20 0 

43 8/20 0. 06 

44 8/20 0 

45 8/20 0 
-

$i.ll : [mSv/h] 

~f~ Ills 
1cr·l•,.:;.p::.:i~~ 

~ Yl~) 

0. 1 1 jij J. l.v»~ /-
No2cla.:G 

1 jij J J.v.,~.t 
No1cla.:G 

0. 06 ~ 

0. 02 ~ 

0. 02 ~ 

0. 02 ~ 

0. 04 ~ 

0. 04 jij 

0. 04 jij 

0. 03 ~ 

0. 03 ~ 

0. 03 ~ 

0. 03 ~ 

0. 03 jij 

o. 03 ~ 

,--------------------------------~ 

: 511]~,ifa 53-60 : 
: ;11J~ B ~: ¥ P.X:25~8 ~ 21 B : 
I I 

14: 30 - 15: 10 ¥i.ll : [mSv/h] 
---------------------------------

~$!~$ 

il!~AE:.~ ;m>EB ~f~ IMs 
(0µfl'l~~~:j':;E 1c·nJR.:";~:;;~ 

• .. 81e,.' (-,t~) 

46 8/20 0. 01 0. 02 ~ 

47 8!20 0 o. 04 ~ 

48 8/20 0 0. 04 ~ 

49 8/20 0. 03 0. 03 ~ 

50 8/20 0. 04 0. 03 ~ 

51 8/20 0. 02 0. 03 ~ 

52 8!20 0. 02 0. 03 ~ 

53 8/21 5. 80 0. 20 8i1jtl 

54 8/21 0 0. 06 8~tl 

55 8/21 0. 02 0. 08 B~h 

56 8/21 0 0. 05 B~tl 

57 8/21 0. 01 0. 04 8~h 

58 8/21 0. 01 0. 04 8~h 

59 8/21 0. 01 0. 04 8i1jtl 

60 8/21 0 0. 05 B~tl 
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--------------------------------------------------------
, --------------------------------~ 

: ;~~ J:E.i#a 61 ...... 78 : 
: ;~11~ B~ :IJL/l.X:251F8Fl22B : 
: 14:40 ...... 16:20 : 
,_ ---------- ------- - - - ------ - - - - - - · 

*ll!~~ 
;m:iE 

)~,lj )'.E 8 
~ 70,:1n~:_c:.i:;_c;,i; ·1c:r1'~il!~:i:~ 

Ul~; ~.rt~:· 

6 1 8122 0. 005 0. 010 

62 8122 0. 004 0. 010 

63 8 /22 o. 005 0. 01 1 

64 8122 0. 004 0. 01 1 

65 8122 0 . 00 1 0. 0 1 1 

66 8122 0 . 002 0. 01 1 

67 8122 0 0. 012 

68 8122 0 . 002 0. 013 

69 8122 0 . 003 0. 0 1 1 

!i!f.!L : [mSv/h] 

7( (~ Iii ~ ;,~~)'.£~, ;~~~8 

O~tt 70 8/22 

DAtt 71 8/22 

o;;n 72 8/22 

73 8 /22 
e~n 

74 8 /22 
Bi'itt 75 8 /22 

Bi'itt 76 8! 22 

~tt 77 8 / 22 

~tt 78 8 ! 22 

e;n 

(filj[Q] £-C0)~*3tmf~) 

!i!ift : [mSv/h] 

*-llE~ 

~I~ IM5 
70amiG:~ :SU:lt1 1 "M\Uil~ii·t;. 

(.:3~) ( :-- f~; 

o. 001 0. 0 1 1 B~h 

0. 001 0. 01 1 o~n 

o. 002 0. 01 1 o~n 

0 0. 010 O~tt 

0. 001 0. 010 o~n 

0 . 001 0. 00 9 O~tt 

0 0. 010 eatt 
0 . 143 0. 007 ~n 

7 JJ- ':/ - l-t 

No53cl6. t::. 

o. 002 0. 008 ~n 
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COO[Q] ~-C0)~*3lmt~) 
---------------------------------------------------

,- - - - - - - - - - ------ - - - - - - - - - - ------ - - - - -. 
: rn11:iE,~ 19-91 
: ;D1J '.lE B ~: !j! PX: 2 51:F 8 Fl 2 9 B 
I 

: 1 1 : O 5,..., 1 1 : 3 5 : $itI : [mSv/h] ·- ----------- ---------------- ---------· 
;R~AE 

*l1~* 
;~1J~8 ~f~ Iii ~ ~ 70::·ri~~:!:i~ii. 1c·ri~~:!:i:a;1t 

( .. it)~· ( y l;;'~· 

79 8/29 0. 43 0. 02 BUl 

80 8/29 0. 285 0. 015 B~h 

81 8/29 0. 825 0. 025 B~h 

82 8/29 0. 04 0. 02 B)!jh 

83 8/29 0. 035 0. 025 B~h 

84 8/29 0. 1 7 0. 03 B~h 

85 8/29 0. 005 0. 03 B~h 

86 8/29 0 0. 04 B~tl 

87 8/29 o. 07 0. 03 B~tl 

88 8/29 o. 1 7 0. 03 B~tl 

89 8/29 0. 20 0. 1 0 B~h 

90 8/29 0. 21 0. 04 B~h 

91 8/29 o. 1 2 0. 03 B~tl 

... *i.ltll'.JE~: :---va-~~iijt~it-lf-""1' Y.-1) (AE-1338) 

t~ -~·11 ....... .,. ~ifi~~·~li~~.t.t ~*'.1i7JtJFi:l'.~ti 

r----------------------------------------------------------------------

~~?I~(]) c:p f;t, *fR_;_$;1J{~{, 'f=-~* 
;~1JtE 0 

/3 *fRiJ{1 mSv/h~...t.(])7-~r;t, *~pg 
~m~r=~J! 

lii<L' i; ~ (]) 71< (]) t=-* LJ ~9 {, 'm rff <;Du 
1EF.a 10, 11, 12) (;t, *fR_;_$;1J{~{, 'itijraJ 0 
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I H3I.1J71 
,J/ 

z ----/~ 

I 

"' ~____..._, 

<0.1 I 
0.0 ' 

~--.> .......... 

<0.1 
0.0 

<0.1 
0.0 1111~ 8~:9.F.l19 815:00 

$.iir.: mSv/h 
..t$~: lcm*~,;_3,;.$( r) 
"""F $~: 70 µ m*~,;_3,;.$( /3) 

~.~:~~- RO~ti7.f<f?M11A 
~--./ 11 

<0.1 
0.0 

<0.1 
0.0 

<0.1 

0.0 ... ~\, 
... . :--.. . ... - ~ 

<0.1 
0.0 

'\ · . .... 12 
I 
. 

. •, 

12 't •• ':' 

' I 

' I 

14 

<0.1 
0.5 

<0.1 

;,~~'.IEJ5~n : 
• P: v :Y#f1ili©.I.t.R~5cmRe~fc;,~1J;Eo 
•7011m~Jllii3ii$C1 cm*.IRii3ii$~;J!~AEo 
•70 /1 m~~ii3ii$ ( 13) Id:, 70cm*~ii3ii$ 
1J'51cm~~ii3ii$~~ u51L n:~tl:lo 
•imt~© 2~fifild:7011 m*JJii3ii$!Ct~A:1 cm 
~$ii3ii$.tf1Jr~\, \"/E.<1J, 

7011 m~~m:3m.?¥ ( y + s) .:,. 701trn~~m3m~ ( s) 

c~1!ii(!!j" 

.___o.o__,I ROill§7J<IJ-M11 B I 
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I\ 'Y 1J lJ'-::; r) 'J ~ {!X)~~lt.~~~~n~o 
~5s~~.PJr-crct, t~tf1~g~1J\G(J) /3 *~r::J:.Q~t~1J~ff1~tls~ 
r::~<, muifil(J)~l\v 'rct~Y.J~1J~~v 'o 
~tB~g~O)~I\(; \(ctJ7Q 1) JL,,5f~ (7mm~~) C'1 ~Jt~M 
(J)t~t±1§~1.J[q)_t C~:A103Ba/cm2t~M) 1J~Jt~f~C'~-@o 

9 'J QI/SJ(])~ /3 li)i~rt§~ rct 1 0 5 Bq/ cm3 7-1"-'51' - C' 61) VJ, 1& 
r::1*@r::1J<5~1 cm-C~oo~v' v1Cf~~~~9.Qc1*im5s~~M 
rct1 Q5Ba/cm2~~Mc;tEt~'.~t1.Qo C~t±1§~1.J0)1001g) 

--+ill\L ''~~VJ n1iiil1t~a~t~~~-g-.Q Cc fct~lla 

,...._ 
E 
n 
(.) 

'-" 

100,000 

~t 10,000 

~ 
+­
llllD 

1,000 

• • • 

-+-H4±!1~ 
1--------------1 

...,_H3ill:9t-

0 1 2 

~'_!? ATJY-1--(T)~~~ 

9Y~~TYV-~©~s~C~Q~~~~ 

100,000 ,----:-::~;;:::---------~ 

,.-... 
E 
n 
~ 
~t 10,000 

~ 
;rt;o 

1,000 
0 2 3 4 5 6 

7?1JJlA~lDBi~ 

-P1J 'J Jv~&©~~,~~Qf~)~~~ 
(9Y~~TYV- ~1-~S) 

)l'J I) Ji.IQ{~ 
CDmi3CD 

102Bq/cm2 

::t-5ftl3~ 

W ·~·11 CP? 1JJv~&~u) 
...... .,. 1ffi8T~~ • ~r.tt~.tt *:ilr.@::tJt-*:il'.~ti *1 : ~;-~~>Eli (~~~C:: lAllilEfflt v) 
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l.)l'O)J5)nf~d: L0 v l7 D-~~ii$m~-t::t-/\-{ x-9 CAE-1338/BH) g:m~ )-C70 µ_ m 
~~~~-g:~~~C~-~~~~g:~~o 
CDrnH~*~;~ (36CI : 1Ocmx1 Ocm) r;:J: tJ' t~~AE~ a ~::±jg .Qo 36CI( /3 )~7\:I~J v:t:-rd: 

0.71 MeVca5 tJ, 134Cs( 13)(0.658MeV)'\b137Cs(13 )(0.514MeV)C:lal~IQJ~c, Sr-Y (90Yfd: 
2.2sMeV) J: tJ =51.eGu rrc~, 1 Ft~l/SlaY~-c O)~pJTc~mqi~~JJ:1*n8~JJ:t~~AE'.~ c: 9 .Q cc: 
~c~.Qo1J:6S, ~ITO)~O)OOM~~c~~~~~~O)~ft~~~O)~>E'.~MGJC~U 
(1 Ocm) C: G, *'~~~~YJ$fd:0.5( /3 ~~O)lJii~I~J[;:¥-0.4MeV1-~...t)afUffl9.Qo 

~I~t~C'O)-t:)-1\ 1 Id:, xn~~m1J\51 Ocml-~l/SJO)~e~ftc;~~>E9-Q<-C: C: G, 1 cm~~;;3;;~c: 
7011 m*~;;3;;$a~t~,&~9-Qo 

@7011 m~~;;3;;$1J\51 cm*~_;;3;;~a~ G~I u \Jef@1Jt /3 *~r;:J:.Q=bO)JCcdJ.JJ: G, G)O)t~ 
~>E~f;:J: t0 ~00)3~~ m a~::B 9 .Qo 1J: 63, ~~lJZfiffi*a~fd:, 53~1JtAE-133Bt~::BgB (~~~ 
1 Ocm) J: t07'~<, 1J\"J)3~1d:~-C1*~00f;:d).QC:dJ.1J: GJCf~c35.Qo 

__...-??~, I 'J J'PsJ0)7J<1Jttzw ulefil~ ~t~~JJ ~i:rv ,, m§uU~ ~~¥1illi9:.Q cc c9:.Qo 

h 
l 1ocm 

sos·1/cm2 

iBifJ~~J~ (Cl-36) 10cmX10cm 

1OmSv/hX1X104Bq/cm2 / mSv/h 
= 1 OO,OOOBq/cm2 

~~~1*ifilO)~ifil)5~~~: 
1 OO,OOOBq/cm2 
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a. 1 ~ij~±flO)~* · !Bli&/nir::-:>L '-C ~*<B>cfililQJ~-CO)ii~m~~) 

*~;~~~*a~~r~£x -C55~i'QIHJ~~~AE u, 3~~i'QIHJ(J)±fi~[Q]~>Z u, ~ff39YIJrz:1~B' 

tlffi~UefZ:ffl)~; ~ni~~ u, *~; C 13) 1J~o.01 mSv/h*)~*fZ:~-@£C'±ti~B*n 
*3~~I 1) J7~~1~U±.0)51"rtJfi (No.57) 0)*1~;; ( 13) 1Jto.01 mSv/hc65.QC c:g:~~~x--C~~~ 

- - - - - - - - - - - - . I.ill~ - - - - -
---------------- ---------- -------
- - - - - - - - - - - j- - - - - i - - - - ------..---..· ~~ - -· 
---====::::::::~~·· ___ ,;:___--r-!r-1i(t"'- \ .~, -.1 ·< _/ / 
~--~- ..... :~: ::'· •J(' 

Jr 'iiiii~'ii!lt ;, ...... ·····. ~ 
/, . : 

t~AE~h-&:> i . L 
)~~i'Q~ 

~~~ • [Q)!l:Sr:J D -

E~E*~40cm. ±ti*~30cm 

~Ctml~U G, ~J]m~t;ffi!~ 

5§~1J5~§~-C71ffl G1J:~ \<-CO)Ei~~ 

O)lE.~. ~1;:3ocm}@~U G -C*®;.5t;J!~ 

~1JJC5§~1J~1J:~ \C:cnrc5~m 

~-C~5§~i'BIHIC: G-CB*n 

No 

No 

44 



-- ----·----·-------------- --··- -- ·----- ---···-·--·-· 

- . . :._ ___ :..:...___ . ... ---· . 

I ·: .:~ ":- :;~~ r~- : _ _ _ _ - - - • - - - -\ - • - -_ ~- --. - - - ... -
:!J~( ~r! =:~ 

1
- · - - - - 9111 ;* I _ _ __ _ . 
' __ -- - - · : H=300cm 1=----· 

----~--~------ " L--
,: · ... ~,.,_ ! _; V=39Qm.:. j 

:.:: ! ·-~·:,"' t __ ~ .J.:~. ,~ .. ::r_,:-_-:._,_.. . --~ .-· -, .. • --... 

--~~-=...._:_:-. ....:- -
_;. -=-~-=-...:....~.:.... 

___ L 

-j "(~~~, I 

·-·, .. ! · .. !::_:1 : . • . • 

L~: .-~ _, I 
~~~· 

1-· ------ - - .. 

I 915;* 
·1 f-:::..: 135cn1 
: 21 rn~· 
L_ __ ___, 

l , . 
{ . 

[~[!llJ (H=300cm)7t; 7~5£] 
- .... 

- . -~ 
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• j;J ""f O)A.7·;1:1l=-C' t~~7.ki!P'JO)~ij~~*1..f::±:ll©@ll&~~~ 
STEP1: ~~*5~ (w~'}'R-Z::/1'9*5~) ©~ffli!~ (~A)!::, ±ii±li~~~il: (8/27~fl;:p7) 

sTEP2: ~zffi~ cw~9'R-c/1'9ffi~) ©±ti~, l'~c©/J;!r::-c~z 
· t~~1J<t§~Hf~1J<~IQI~~, ~)ZS (917;:p7) 
· t~~7J<~~~l::!if~ ulC±!RIQI~~, 7.k~~~§~O)B*~~~Dm (9/7~7) 
• IQ1~~ u/c1J<a=JJ:U±tild:, i~~~Jfj9 'J 'J l\t~J2S v, 1*~ (917;:p7) 
• H~7.kt§~~~ff9I Y ~l::J:"J~OO~)]t;~G, ~5t;~1J<~[Q]~~v-C, ~~~Jfj9'J'Jl::t~J2Sv, 
1*~ C919N~8~9111;t7) 

·~ . .... - .. 
... - .. \ 

(8/27tl~~) 
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• t~~1J<~§11sJ;~W§1J<a[QJ4:Q, f~~ C917J=G7) 
• }~~1J<~§ll91=mf; uJC±fjlQ14:Q, 7J<~§~g~O)~*~a~1.iffi c 9/7J=G7) 
• lQ14:Q lJJC7J<a=JJ::U±tilct, m~~ft§ffj9 ~Ql\f~~ u, 1*~ C 9/7J=G7) 

(9/7tff~) 
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9/ 9 ±~±lifi .. 3'TfiJil::t~~ii:Lf::~~~-C .. 5}t;;t1~~~~1ft§o 
9/1 o ±Ailifi .. ...t;miftlJ0)2?-fiJi~Mt~o "F;miftlJO)Jj.a~ii:Lf::~~fijo 

1'1= ~ ~ 7 f~ f:: "F ;m iftlJ 0) ±Aili 0) A~~~ 1ft§ o 
9/11 ±A±lifi .. "F;miftlJO)Jj.a~aLt::~~fijo 

9/9~J)ffi 

_______ .A-------, 
r 

9/10~1.iffi 9/11 ~J)ffi 

J 

(9/9!1~3) 

C 9/1 Oti~j) 
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: ;~)~Mif\- IJ ';,J:J' 

@ : ;jffi:;t~ '9';1Q~l'(J)5§~tii~~ 
II : ;~~~m:tttrF7J<5s~~:A;.R~~~ 
II . '.ca.:±:_ (J) ~~ ~i:t:I (J) .!:i:!:' ~ :w =*: 

• ).!Slll 1Jllrn 1:;!(; ~j e!! OIQJ§ 

([]) : tfgl'7J</ \-1 /'C:<J:t P Ctll~~) 
A-A'lffim 

~~~<C> 
~~~<D> 
~~~<E> 
~~~< F > 

D-2 D-1 

E-1 O~c: Bm) 
(9/7'.F. J') 

i..l<iu : GL-4.7m 
wu;: (9/26) 

B-B'm1ii1 
;~~(,\9:/Q 

~~~·)~-~~~~~\~~~~~~ 

D-1 D-2 

)~M ......,2m 
5~M ......,2m 
)~M7......, 2 5 m 
5~M7m 

6f!ipfj 
2f!iPJT 
9 f!ipfj 
1 f!ipfj 

E-2 OWc: 7m) 
(9i2TiJJ') 

7../<fu : GL-1.9m 
(9/24) 

C-3,__,6 
(9i5~-'-:;7) 

E-3"""'5 
(~c: 1 5m) 
(9!14----,23RJ') 

E 47../<fu : GL-4.0m 
(9/26) 
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3. 5 

4 ~ m.an. 

10m~ 

35m§ 

-~.-::"' ... 1-. ';-
.. 

: ! 
. ! 

_;;:_• ... • . 
• 
•· .:• 
• 
• • 

. ·:·· 

.··: 

m1i-----~ 

··~· 
• .... . . , 

:··· 

(1/2) 

/ -- ,. 

-- ! 
·., ! 

<l----------c:~~-.. . l. 
,. 

~· • . :.,: 

• • ' . ., 
• E : i.61.JOiJh~HL 

• • • 
0 • 

0 H4 N0.59::JQ 

l -

..... 
j• 

{i• •> 

.! I ·: : '• •~·' • ;-. '• •' 

~ i ~.::. =·~·~ 1' 

:~·~.:..::.~ 

. E:. -=-~ L --=~~- _, 1_ ~··~··~ ~; 

so 



E' 
so 

40 

-20 

-30 

-40 

·------------------

E-7(t~~~) 

itlfFBPNo.11 

(2/2) 
<.A.ft> 
T ~"F*fi'L <Jllfi'L:m) 

if~± 

• i~JijfHfill 

M'lllilJIT3!6/li'Jl:5 

~f.tl.FIT3$)1;~1!fatl 

• ~lllilJIT3$/i3.IUtl E 

50 

30 

10 

-----+-10 

-20 

-30 

-40 ----------50 i ----~========~==-=::t-50 -60+--- -60 

-10 

-80......._ ________________________________________ __.._80 

0 300 m -------
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Bq/L 
1000000 ~-
100000 
10000 
1000 

100 
10 
1 

0.1 

Bq/L 
100000 
10000 

1000 
100 
10 

1 

8/19 

0.1 
8/19 

o Cs-134 ( ~ W ~H~ iii) 
D Cs-137(~W~H~fii) 
o ~ f3 <~W~H~iii) 
~ H-3(~W~H~iii) 

• Cs-134 
• Cs-137 
• ~/3 
.& H-3 

8/26 9/2 

8/26 9/2 

H4I.1J7J!Jill 
(E-1) 

.................. 
.................... 

' 
9/9 9/16 9/23 

• 
9/9 9/16 9/23 9/30 10/7 
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3. 6 JB1la*-'J/~' :la~tft~*~• (2/3) 
o Cs-134 C~:±l ~H~ii) H4.I'J7mm 

Bq/L D Cs-137 (~:±1 ~H~ii) (E-3) 
10000 o ~ /3 <~:±l~H~ii) 

1000 6 H-3(~:±l~H~ii) 

~!!!~!·• 100 • Cs-134 

10 
• Cs-137 
·~/3 

1 ~H-3 

0.1 
8/19 8/26 9/2 9/9 9/16 9/23 

o Cs-134(~:±l~H~ii) H4.IIJ7Ja.IJ21 
Bq/L D Cs-137 (~:±1 ~H~ii) (E-4) 

' 10000 o ~ f3 (~:±l~H~ii) I 
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Current status of and countermeasures against contaminated water at Fukushima Daiichi NPS September 2013 
Tokyo Electric Power Company 

•Analysis results on water from the underwater observation holes near the bank protections and water inside the power station port revealed that 
contaminated water has flowed out into the ocean. 

•Given the current situations concerning the contaminated water, we will implement "fundamental measures" and "emergency measures" at the same time. 
Further, we will continue to obtain and release information regarding influences on the ocean through seawater monitoring. 

• In addition, contaminated water was found to have leaked from an aboveground tank. We are currently investigating the source and cause of the leakage. 

<Current situations of contaminated water leakage to the ocean> I <Situations of seawater monitoring> ] 

• Analysis results on water in the underwater observation • At the locations in front of the Units 1-4 water intakes (• ), the all- /3 and tritium densities in seawater have been 
holes near the bank protections and water inside the power showing repeated ups and downs. 
station port revealed that contaminated water has flowed •At the locations inside the port {O), the densities in seawater have been almost below tho detection limit values. 
out into the power station port (announced on July 22). •At the locations near the boundary of the port (0), the densities have been at the same levels or lower levels than 

those inside the port. 
• Although this is still under investigation, there is a • At the locations 3km and 15km off shore of the power station, and 3km off shore of Ukedo River. the all-/J and 

possibility that some of water leaked from the Unit 2 water tritium densities have been below the detection limit values. 
intake in April 2011 may have entered and diffused in the •Cesium densities are below detection limit values or far below the density limit by the announcement of reactor 
underground soil north of the branch trench. regulation. and have not been on continuous increasing trends. (the cesium-137 density limit by the 

• Having the same properties as water. tritium has a high announcement: 90) 
-- 3krn off Fukushima Daiichi level of mobility in water. Therefore, a huge amount of 

tritium is considered to have flowed out into the port. Based 
on a rough calculation, tritium that has flowed out is 
estimated to amount to 20 to 40 trillion Bq .... 

*(Reference) The reference value for annual tritium release at Fukushima 
Daiichi NPS under the normal operation: 22 trillion Sq/year. 

• We consider that strontium and cesium also have flowed 
out into the port from such locations as a trench. The 
amounts of strontium and cesium having flowed into the 
port were roughly estimated as 700 billion to 10 trillion Bq 
and 1 to 20 trillion Bq, respectively. 

<Contaminated water leakage from an aboveground tank> 

•Approx. 300m3 of contaminated water was found leaking 
from a tank in the station (announced on August 20). 

• We are taking action, such as collection of soil in the 
surrounding areas and transfer of water remaining inside the 
tank, to prevent expansion of the contaminated areas. 

Analysis items and measurement frequencies 
·Tritium. cesium and all- .8 : Once a week 
·Strontium: Once a month 

O Monitoring or influences on the ocean 
O Monitoririg or distributiori of radioactivity densities 

inside the port 
e Monitoririg of influences inside the port 
D Newly added points outside the port 

North of the north breakwater 

Cesium-137: ND (9/18) 
All- .8 : ND (9118) 
Tritium: ND (9118) 

I D \ 
\ I ... ... N ~ 

I \ \ e / Cesium-137: 0.088 (7/30) 
All· .8: ND (8/6) 

--I D \ 
\ I ...... 

~-----~ 

Cesium-137: 2.6 (9/18) 
All-.8: ND (9/18) 
Tritium: 6. 7 (9/18) ....__ _____ ___., \ 

p,~-: ~l"tr:;nc~ \ o 
/ ...... 

Tritium: ND (817) 

East of the oort entrance 

, 

Cesium-137: ND (9/18) 
All-.8: ND (9/18) 
Tritium: 3.6 (9/18) 

Cesium-137: 2.4 (9/18) 
All-.8: ND (9/18) 
Tritium: 7 .2 (9/18) 
, 

South of the s outh 
breakwater 

, , Cesium-137: ND (9/18) 
All- fJ : ND (9/18) 
Tritium: ND ~9118) 

D 
Cesium-137: 19 (9/23) 
All-.8 : 110 (9/23) 
Tritium: 130 (9/16) Cesium-137: 94 (9122) \ I ... .... 

All-.8: 810 (9122) 
Tritium: 1, 100 (9119) Cesium-137: ND (9123) 

All- .8: ND (9/23) 
Cesium-137: 18 (9/18) 

Cesium-137: ND (9/23) 
All- .8 : ND (9/23) 
Tritium: 2.7 (9/16) 

All- .8 : ND (9/18) l 

, 
, , Tritium: ND (9/23) Tritium: 5.4 (9118) ~ ~ ~ - •O ~ 

Norlt· e• .Jni·.~ 5-G .--... o~ :.nr:!':·~.r:·r•:1·11:1ir:·r:• ,---,. ~ , .. ,_, ~, -. ) 
$"'' >•<e ,,,., ••. ,, "·'~ "'" 1 •• ••••• 17 -. • _.. • --'. !... .~.·J1e.·1<1~.-.l"c ~~e1ut.::.!_<1.\.e· 

·.,·/~·l:P.~ O.Jtle: I 0 \ ·. t 
0

tt ..• :·:..·~ . ·!~,... . 0!.w,;.a ~!.."'" j O / 
\ I . . . _.--.. . . ...'" ... , ..... ,..~ =---.." , ,,,,,, 

' "' Cesium-137: ND (9/23) Cesium-137: 2.7 (9/23) ' .1. 
All· f.1: 21 (9/23) All-,B: 21 (9123} Uo><' •Ju;12 •Ju;" """' . I' 
Tritium: 18 (9/16) Tritium: ND (9116) J~. )l. ::: 

<Water quality measurement results (excerpts); sampling dates are in parentheses> (Units: Bq/L) 



Fundamental Measures 

Aiming at fundamentally solving the contaminated water problem, we will take the following three measures for the purposes of "stopping outflow into the ocean'', 
"suppressing increase of the contaminated water and preventing outflow into the port" and "stopping inflow of groundwater into the reactor buildings, etc", for the next 1 to 2 
years. 

IMifoj(JW "Stopping outflow into the ocean" --- Installation of a sea-side impervious wall. lC:;usi1·u no l8;:1ksj 
lf.!¥M'lll&J "Suppressing increase of contaminated water and preventing outflow into the port" --- Installation of a land-side impervious wall (by the soil freezing method). 

-i.,(!Cpin~:1 «iv.my h:o1Y1 ccor1t;:1rni1';:1tic1'] fC;:1usin~J no lc;:iksl 
"Stopping inflow of groundwater into the reactor buildings, etc" --- Pumping up groundwater through sub-drains. lKeepin~J el":·:<.; fron· r::o1· .<:unin<:i.ionj 

Schematic view illustrating 
the fundamental measures 

lfQj "Stopping outflow into the ocean" ... Installation of a sea-side 
'tF:Ptl"f' impervious wall 

• At the sea side of the bank protection. the construction was started in May 
2012, which is scheduled to complete in September 2014. 

•This requires pumping up of water to be stopped by the impervious wall and 
accumulated. We plan to solve this problem by installation of pump wells. 

Impervious wall lmpeivious wall 

~· '\ ~ .. ·.·· 
Existing bank prote~~·· ._ •• ,.__:,· 

IM,£WIHfD "Suppressing increase of contaminated water and preventing outflow into the port" --­
.... -·· •• -- Installation of a land-side impervious wall (by the soil freezing method) 

<Steps of building a_-_-_-_-_-_-_-_-~---------~ 
soil-frozen wall> I Hole drilling I 

I Embedment oi freezer pipes I 
Circulation of coolant (formation of frozen soil) 

Circulation of coolant 

Freezer pipes Fro.<en soil Frozen soil 

• Increase of contaminated water 
due to inflow of groundwater into 
the buildings can be suppressed 
by installation of the impervious 
wall around the buildings. 

• Water level management will be 
conducted in order to prevent 
outflow of accumulated water from 
inside the buildings. 

------- \ ,... :~:.- -: ... 
~·-- · .. :.:_,;....; ~· . 

Permeable layer L~ndfill .·- .. :~·,. ..,,. 

I~ (llJ "Stopping inflow of groundwater into the reactor buildings. etc"--· Pumping 
.J5*kl''fl5!... up groundwater through sub-drains . 
• Inflow of groundwater into the buildings will be suppressed by restoring sub-drains and 

pumping up groundwater around the buildings through the sub-drains. 
• Restoring sub-drains deeper in the mountain side and pumping up groundwater 

through such sub-drains is more effective for reduction of the amount of groundwater 
that flows into the bank protection area. 

Puinp1119 uf) ot wate~! 

I Ru~tor b;.oll<l•'ISI I 
Pun•1Jin9 l•P ~..; Pumping up 

or wat:r - ;' l !Turbiine bui1di11tJ• _ o! water 

I~~''' ...--II.\ • '.I -··-""J,~ •..,_,,."I ~~·\~ 5 ' . ,_, . ' 
-...: ...... L. .. Jlb-' '; . 

. ! --- :::::!l-- - x 
Sub-drain Sub~ra.ln 

Keeping water away from 
the contamination sources 

. .,.,., 

Groundwater d;~in 
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Emergency Measures 

As the emergency measures. we will take the following three measures for the purposes of ''preventing outflow of the contaminated water into the port", ''removing the contamination source" 
and "suppressing increase of the contaminated water". 

W,Sfoll{,101 "Preventing outflow of contaminated water into the port" --- Ground improvement of the contaminated area, pumping up of groundwater and paving of the ground surface. 
I C:H .. :.ir.,:1 ··.:; l~:h.:· I f-..P.~p ·1:·J ,-, .. ;-,;-,\! Ii-:» n e:nn :;-1rnin;·; I ic·0·1 I 

Wipiih§fD "Removing contamination sources'' --- Removal of highly radioactive contaminated water inside the trench. fF{l.·1·ioJ:i1 '·:! ,_c1 l 1111i1li:li~Y1] 
li'J:fiMlh:ii!Ji "Suppressing increase of contaminated water" --- Pumping up groundwater on the mountain side to the building .. 1'.Pep ,·,:-: <'1·i<<1y fr:-: r1 rc1'l<'11rii1·1:::ti:Y1J 

1M$U:!IJW"Preventing outflow of contaminated water into the port" --- Ground improvement of 
the contaminated area, pumping up of groundwater and paving of the ground surface 

IMUii!iJEJI "Removing contamination sources" ... Removal of highly 
radioactive contaminated water inside the trenches 

Gro\lnd impro..,cmcnt on fhl} &0'1 &ic"lc Ground improvement on lhe o;.ea o;.ide 
Unit 1 waler (Construc.rion completed) 

~------... 

G'Ol•nd io1f)l'OYCO•Cr\I on me sea si<tc 
(Con:<.truc.tion Maned) 

Unit 3 water Unit 4 wa r 

Leakage 
· : location in : 
I May 2011 

. ' 
10bHIY6Got1 

hol•No 3 
P-1•:i1··c<if 
·~·::.1m: 

S.l•'1'1~e 

intake 

: 

••nf)l'Ovcmcr\t on the n•ou~<t 
(Construclion nol !.IAned) 

v~11io:al 601lCll t'e•l!ll 
~t~r:6 (~;..-... erc..-0~:1~iQ'11 

Unit 1 buildings Unit 2 buildings Unit 3 buildings Unit 4 buildings R cc<i"lg cf t"I<: Unit ;> br<incl" tr<:rch ·.v<is complc:c:-J 

<Ground improvement 
construction> 

•At bank protections between the water intakes, ground improvement 
will be carried out by chemical injection for the purpose of reducing 
groundwater permeability. Ground improvement by chemical injection will 
be carried out also on the mountain side for the purpose of preventing 
groundwater inflow. (Ground improvement on the sea side between the 
Units 1 and 2 water intakes was completed on August 9.) 
•Contaminated groundwater to be held back due to the ground 
improvement will be taken up by using pumps in order to prevent this 
contaminated groundwater from overflowing. (Pumping up on the sea 
side between the Units 1 and 2 water intakes was started on August 9.) 
•The ground surface will be paved for the purpose of suppressing 
penetration of rainwater. Further, the paving will be sloped so that 
rainwater can be drained. 

Unit 2 
Turbine 

Building~•~•--~"~"~"­
·J.f. ·6.~ 

3(~'1Cllt'~1ldl 

;vo\ll 2 ;o, .. e• ;.-;•e l-en;h:• 

~~'11 
)'--,.-r-'-'--#S'i-1-FM< 

I 
E 

~ 
0. 
E 

" a.. 

IMfi)l!ijiJI "Suppressing increase of contaminated water" m Pumping up of groundwater on the <Overview of the facilities> 
mountain side to the building (groundwater bypass) 

•The groundwater bypass is a measure to reduce the amount of groundwater inflow into the buildings by pumping up, 
at locations upstream of the buildings, groundwater having flowed from the mountains and causing it to flow through a 
bypass. 
•We have conducted water quality analyses on groundwater pumped up from the pump wells and on water contained 
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• For the purpose of removing 
highly radioactive contaminated 
waler that has been accumulated 
the trenches (tunnels) and having 
the risk of penetrating and diffusing 
in the surrounding areas, the 
branch trench will be blocked, and 
contaminated water inside the main 
trench will be drained away. 
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(4) Contaminated Water Leakage from a Tank I Current Status 

On August 19, approximately 300 tons of highly contaminated water was found to have leaked from a bolted (flange-type} tank (Tank No.5) 
located in the H4 tank area. It is considered that the majority of the leaked water has penetrated into the ground. The cause of the leakage is 
under investigation. We have implemented and will implement risk reduction measures including water transfer from Tank No.5 (completed on 
August 21 >. and contaminated soil recovery (started on August 23). 

Current status around Tank No.5 in the H4 H4 area 

area from which water leaked 

~acilily Localion Map of 
ukushima Daiichi NPS 

T ;.iwar:.J tht:? oc;~~m 
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[Results of patrols in the H3 area] 
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Approx. 22.0mSV/h (measured on August 31) 

Approx. BOmSVlh (measured on September 1) 

Approx. 70mSVlh (measured on Seftlember 3) 

-10mSV/h after shielding 

Approx. 2,200mSV/h (measured on September 3) 

-Approx. JOmSVlh after shielding Approx. 1,800mSVih (measured on August 31) 

Aflfl'OX. 1. lOOmSV/h (measured on September 1) 

Approx. 500mSVlh (measured on September 3J 

• f 5mSVih "lier shielding 

0 

'>-----J i r· 
Tank No.5 in lhe H4 area I GroundiNater sampling res.ult& 

:'"r' .... ;,,," 1'"" """ '""'''" ~~t~m !~~~~L 
(Sampled on September 1& and 17) 
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[Dose measurement on the 
surrounding ground surface] 

5.SmSvJh iidt the miidximum on the 
f'Alnr.relo wall of lhr: s•d~ c1itr.h ((m 
August 21) 

Surface dose rates at the respective 
points in the side ditch were O 001-
0.005mSv111 (on August 22) 

Tan~ No.5 in H4 area 
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I (5) Contaminated Water Leakage from a Tank I Measures for Risk Reduction 

[Measure 1] Inspection of all of the bolted tanks (Already conducted on August 22) 
(About 300 tanks of a total of 930 tanks in use for contaminated watet storage lot Units 1 to 4 are bolted tanks.) 
[Measure 2) Water transfer from tanks "relocated after installation" as in the case of Tank No.5 from which water leaked 

Measures 
implemented and 

started to be 
implemented (in 

August) 

(Cont:iininci:P.cl "NCltP.r :·:i1~fer "rr.m T:-;nk No.h :ind T:il"k No. 10 w:i~ ~r.1·pleted 01 A.1c;1.~t '). :ii"~ ') f. rP.spe~tively C~n::i1·u1cited wciter trcinsfer "r~m T:i1k No.'.l """"~ ~t:irte~ ~n 1\uciust '?i:l.) 

[Measure 3) Contaminated soil recovery (started on August 23) 

Measures 
for Risk 

Reduction 

(Measure 4] Inspection and reinforcement of dikes around the bolted tanks (Land embankment and leak isolation sheets over the sandbags outside the 
dikes of H4 area where the leakage occurred were added). 
[Measure 5) Intensification of monitoring (The possibility of outflow into the ocean is under investigation) 

Emergency 
measures 

[Emergency measure 1] Patrol reinforcement (The number of patrol personnel was increased from 10 to 90. and the number of patrols per day will be increased from 2 
to 4 times/day. Manner of recording will be improved also.) 

• R~currence prevention 
mec:isures 

[Emergency measure 2] Adoption of "normally closed" operation for dike drain valves around the contaminated water tanks 
[Emergency measure 3] Improvement in control of water levels in the contaminated water tanks (Adoption of control using thermography) 

Fundamental 
measures 

[Fundamental measure 1] Installation of water gauges in all of the bolted tanks and introduction of a centralized control system 
[Fundamental measure 2] Increase of the number of welded tanks and replacement of bolted tanks 

[Measure 5] Intensification of monitoring (Investigation as to outnow to the ocean) 

[Values obtained in monitoring (excerpts)] (Units Bq/L) 
1. Seawater near the Fukushima Daiichi south water outlet (sampled on 
September 24) 

·Cesium-137 2.1 
·All {3: Below detection limit value (20) 

2. Water at the junction of the drainage channels Band C (sampled on 
September 24) 

·Cesium-137: Below detection limit value (26) 
·All /3: Below detection limit value (13) 

Positional relations with groundwater bypass and pump wells 

.;. ·~; : .\1 
No.1 Below dct~ct1on limit 8.9 'J J ; 'I 

•13h;e f15:• ,. __ . c;otr 
..: . ~ ~~ .... f E No.2 Sep 10 

Bc1ow dct~ct1on limit 1.1 
~ •:3h .. e {15:• ., 

No.3 '~f~:jfi1ll'!I!. . f ;l ,: t >-
U) • • . 1 • 

!f~f~!ij'Jlif;>~ t· -,,L:;..-.' No.4 47 -. - . 
B~ln•A' d~tF.r.tion limit :~-·~ .. ~ ... ~ .. 

No.5 Vifh .• P. ·:15) 11 

No.6 Relow d~tF.r.tion limit 
110 Vifll.P. \15) 

<.> 
.l§~&ff~!lf!l*1!t. E No.7 Sep 17 450 

~ 
"' No.8 '~r~;wil!I('~ 56 Ji 

B~l.:Jw det~clion limit 
No.9 VC!h,;y ~15) 49 

No.10 
B~kJ'A' dQt~clion limit 260 YCll"-1:!' ·:15~ 
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Outline 

On October 2, 2013, due to the possible overflow of rainwater from the dike (30 cm in height) by rainfall of 
Typhoon No.22, we decided to fill tanks as much as possible to avoid overflow despite difficulty in managing the 
usage of tanks. 

Particularly since there had been a water overflow in the B area South when Typhoon No.18 approached last 
month (on September 15), we transferred rainwater retained inside the dike of the B area South to other tanks in 
this and the other areas on October 2, for preventing overflow of rainwater in the dike of this area. 

Given that there is a slight slope in the B area South, we conducted the rainwater transfer while taking the slope 
into consideration in managing tank water levels. However, we ended up failing to secure sufficient margins, and 
leakage occurred between the top plate and side plate of a tank. Water having leaked from the tank reached the 
outside of the dike by through an inspection scaffold attached to the outer circumference of the tank. 

Water having leaked from inside the tank was the water treated by the desalination system (by reverse osmosis 
(RO)). We cannot deny the possibility of the water having flowed into the drainage channel C through a side ditch 
near the tank, and then flowed out into the ocean. We therefore placed sandbags at a side ditch in a location 
immediately short of the drainage channel C, thereby having implemented a water stopping measure. 

We estimate that the overflowed water amount to the outside of the dike is approximately 430L (a provisional 
value). 

The analysis results of the seawater obtained around the south discharge channel(*) at 7:00 am on 
October 3rd were as follows. Judging by these results. there has been no impact on the waters of the 
ocean. 

(*)Point which locates around the exit of the drainage channel C and 330m south of Unit 1-4 water discharge 
channel (T-2) 

Gross /3: Below the detection limit value (detection limit value: 20 Bq/L) 

Cesium-134: Below the detection limit value (detection Ii mit value: 1.5 Bq/L) 

Cesuim-137: Below the detection limit value (detection limit value: 1.2 Bq/L) 
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Chronological Order 
October 2 

Around 8:30 AM 
Water level of this area was found to be maximum approx. 27cm. 
8:37 AM 
A pump for water collection was activated (water level of the tank: 97.8%). 
-9:35 AM the pump was suspended (water level of the area: maximum approx. Scm water level of the tank: 98.3% ). 
Around 11 :00 AM 
Water level of the area was found to be increasing again (water level of the area: maximum approx. 25cm). 
11:25 AM 
The pump for water collection was activated 
-12:39 PM The pump was suspended (water level of the area: maximum approx. 2cm water level of the tank: 
98.6%). 
Around 2:00 PM 
Water level of the area was found to be increasing again (water level of the area: maximum approx. 25cm). 
Around 2:30 PM 
Distance between the top plate and water surface of this tank was found to be approx. 1 Ocm (we performed visual 
inspection by opening a manhole on the center part of the top plate). 
Around 5:00 PM - 7:00 PM 
Water inside this area was collected twice by a suction vehicle, and water level at this area has become substantially 
zero. 
Around 8:00 PM 
A TEPCO employee who was dealing with another matter at the site, found leakage from around the top plate of the 
tank. 
8:05 PM 
Leaked water was found to be dropped to the outside of the dike. 
9:00 PM 
We took emergency measures to make leaked water to drop inside the dike by using sheet, etc. 
10:40 PM 
We piled sandbags in the side ditch (destination of water: drainage channel C) at the south of this area in order to 

... prevent water from spreading to the outside of the area. 
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Simplified Site Map and the Sampling Result Obtained around the Tank 

Analysis results of water obtained at the 
tank B-A5, where leakage was occurred 
(Sampled at 9:05 PM on October 2) 
All /3: 580,000Bq/L 

,______ __ ........ ----I Cesium-134: 24Bq/L 
....__ __ __..._._----1 Cesium-137: 45Bq/L 

Analysis results of water accumulates at 
inside the dike of the B area south 
(Sampled at 3:00 PM on October 2) 
All 13: 200,000Bq/L (Simplified measurement) 
Cesium-134: 18Bq/L 
Cesium-137: 54Bq/L 
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Sampling Results Obtained in the Side Ditch Connected to the Drainage Channel 

* 

l · 

~ 

l 

1 
' l 

J -

I 

~ 

{ . . - (;\ 
' . .... • .. J 
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i ' 

~ .... -.. -_::,..__~····························································································1 
~ T-2 ' 

,_ 
~ Seawater near the south 

! . ~ water outlet (the drainage 

l.. ... ~~.~-~n._'.:'.1 .. '.:'..x'.~!. ................................................ . 
t' . •• • 4 : . • . J ,· ,, . • • .. 

~. lorainage channel C) _ .... g;~;-~:~: .. ~·~:~·~::"~"~~-... ~:·: .. :·~;~""'I 
: ............................................................................................................ ~ 
r··c~·1···· ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
1 Junction of the drainage channels Band C I 

~;;.;;.~~:::F=~l"-i ...... ::::····::::····::::····::::····::::····::::····::::····::::····::::····::::····::::····::::····::::····::::····::::····::::""''' 
~ X-1 Point immediately short of the 

• • • • 

L~,~.~,:~,i~~,,~~,.,~,,~~,:,,~.~~,'.,~,~,~:,,:~-~n.~e1 c ......... .J 

Tank area : 
• • • • • • • • 

1" . 
' 1, 

B-0-1 Point near Fureai Intersection in the C-0 Point near the main gate in r···B~O ........................................... ! 

* 

drainage channel B the drainage channel C I Upstream of B-1 I 
L __________________________________ L----------------~-·~-·~--~--~--~--~--~-~·-·~d~·~~~~~~·~~~~~~~~~~~~~~~ 

Point immediately short of the junction of the side 
ditch near the tank and the drainage channel C (X-1) 
(Sampled at 11:10 PM on October 2) 

Point where water stop work was performed by installing 
sandbags at the side ditch in front of the drainage channel (X-2) 
(Sampled at 11 :00 PM on October 2) 
All 13: 5,200Bq/L All 13: 15,000Bq/L 

Cesium-134: 120Bq/L 
.._..9'1esium-137: 310Bq/L 

Cesium-134: 66Bq/L 
Cesium-137: 170Bq/L 
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Estimated cause of the leakage from the tank which occurred in a situation where 
water inside the dike was being transferred to the tank 

There are five tanks in the same area, connected to each other in series 
with connection pipes and separation valves. The ground level on which 
each tank stands differs, since there are slight downward slopes from 
the mountain side to the sea side (from West to East) 

Due to continuous rainfall, we transferred the water inside the dike to the 
tanks in which there were additional space to put water in, by pumps to 
prevent rainwater inside the dike from overflowing. On October 2, 
responding to the water level inside the dike, we conducted transferring 
twice. During this procedure, the tanks reached almost full capacity. 
Therefore, our presumption is, that water level inside the tank B-A5 
which is located nearest to the sea side, installed at the lowest level, 
reached its top plate, leading to the water leakage from between the top 
plate and the side panel. 
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Drawings of the Tank 

/ 

Manhole ... ~ ····· 
.. ···· 

..... ·· 

Enlarged image of the bottom 
part of the scaffold for inspection 

Side ditch 

Bottom part of the scaffold for inspection 
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Image of the Leakage from the Top Plate of the Tank 
• Water level of the tank is being monitored by a water gauge installed in the 

west end tank (B-A 1 ). Top plate Manhole 
Transfer hose 

• As a target water level, tank was used at the maximum of 98% of the 
capacity (approx. 50cm from the top plate). (We have followed this target 
when we collected water for the first time. However, we have exceeded this 
target for the second time collection, since we had to pump up water from 
the dike urgently. As a result, there was no margin left to prevent water from 
leaking.) 

• Water of the east end tank (B-A5) was reached to the top plate, since there is 
a slight slope. 

• Leaked water from the tank was dripped to the outside of the dike via the 
scaffold for inspection, which was installed at the circumference of the tank. 

Approx. 
13cm 

~~~~~---'--------'--~~---~ 

Water gauge (tank was used at the maximum of 98% Water was dropping from the scaffold tor 

~---........... 

x. Approx. • 
3cm • 
Leakage• 

• • • 
of the capacity as a indication) inspection which was installed at 2.5m below 

the top plate. 

Approx. SOcm Water surface 
----------- ------------- -- ------------

Tank B-A1 Tank B-A2 Tank B-A3 Tank B-A4 Tank B-A5 

• • • • • • • • • 
r:-:-==--~~~~~~~~-=:==::=:::======::~~~~~~~~~~~~~~~~~~~~~~~~~~~=. 
West 

There is a slight slope from west to east at the B area. East 
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No.1-6 
~i\7 : Bq/L 

f;jtQ)l B 9/22 9/29 10/2 10/9 10/13 10/15 10/16 10/17 10/18 10/19 10/20 10/21 
Cs-134 12.000 12.000 10.000 17.000 61,000 64,000 64,000 67,000 62.000 60,000 54,000 41,000 
Cs-137 34,000 36,000 30,000 51,000 190,000 190,000 200,000 200.000 190.000 180,000 170,000 130,000 
~B 1,100,000 1,100,000 1,100,000 2,100,000 7,800,000 6,100,000 5,600,000 5,100,000 4,300,000 4,700,000 3,500,000 2,800,000 
"'IJ T rJ .b. 7,200 6,900 8,000 8,300 6,400 7,800 8,100 8,400 9,000 8,300 7,500 7,400 

No.1-14 

t~nr~B 9/22 9/29 10/2 10/9 10/13 10/15 10/16 10/17 10/18 10/19 10/20 10/21 
Cs-134 35 42 50 47 52 33 62 100 130 88 130 79 
Cs-137 110 130 160 160 180 120 190 320 380 280 390 250 
~B 28000 22000 29000 11000 17000 11000 8800 8800 9200 15000 15000 20000 
l---'J7?.b. 8,200 13,000 12,000 2,000 2,300 1,300 950 1,100 970 920 870 1,200 
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f-*lfJl B 9/22 9/29 10/2 10/9 10/13 10/15 10/16 10/17 10/18 10/19 10/20 10/21 
Cs-134 1.3 i*lf~1'iiJ i*lf~1'iiJ 3.9 2.8 3.7 1.2 15 <1.1 <1.1 5.6 7.7 
Cs-137 4.0 i*lf~1'iiJ i*lf~1'iiJ 11 8.1 9.0 2.6 45 1.8 1.7 14 25 
~B 600,000 i*lf~1'iiJ f*lf~1'iiJ 700,000 660,000 640,000 600,000 690,000 750,000 710,000 630,000 570,000 
l---'J7?.b. 7,100 f* lf3l 1' iiJ t*lf~1'iiJ 7,100 3,800 2,800 2,900 2,700 3,700 4,400 3,600 3,800 

No.1-9 
f*lf~B ~ 9/23 9/30 10/2 10/9 10/12 10/16 ----- ----- ----- 10/19 ----- 10/21 
Cs-134 M~~'f.* M~~'f.* M~~'f.* M~91-* M~91-* M~91-* ------- ------- ------- M~~'f.* ------- M~~'f.* 
Cs-137 M~~'f.* M~~'f.* M~~'f.* M~91-* M~91-* M~91-* ------- ------- ------- M~~'f.* ------- M~~'f.* 
~B <21 31 21 71 <17 <19 ------- ------- ------- <17 ------- <18 
H-3 <110 <100 <110 <110 <110 <110 ----- ----- ----- <110 ----- <110 
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~m;xn~7.l< 
4.6E-01 3.0E+04 9.8E+OO 1.1 E+01 2.0E-02 2.6E+OO 

E1rnn~g;.1i~ 
--------------------------- ---------------------- ---------------------- ---------------------- ---------------------- ---------------------- ----------------------A* m11;~7J< 

fi~!n~g;ai~ 
< 1.2E-04 < 1.1E-04 1.6E-03*1 < 4.8E-04 < 8.9E-04 < 1.3E-04 

[ 57.f\;.IM~NMtt,] 
(< 0.0006] [< 0.004] W.02] [< 0.0006] (< 0.1J (< 0.001] 

~1;xn~7.l< 
4.6E-01 3.0E+04 9.8E+OO 1.1 E+01 2.0E-02 2.6E+OO 

fi~!n~g;ai~ 
--------------------------- ---------------------- ---------------------- ---------------------- ---------------------- ---------------------- ----------------------

B*- m11;~7J< 

fi~!n~g;ai~ 
< 1.5E-04 < 1.1 E-04 < 1.3E-03 < 4.5E-04 < 8.9E-04 < 1.4E-04 

[ 57.f\;.IM~NMtt,] 
(< 0.0008] [< 0.004] (< 0.01] [< 0.0006] (< 0.1J (< 0.002] 

~1;xn~7.l< 
2.6E-01 ~iJ!fillicp 5.1E+OO 9.7E+OO ~iJ!fillicp 4.0E+OO 

fi~!n~g;ai~ 
--------------------------- ---------------------- ---------------------- ---------------------- ---------------------- ---------------------- ----------------------c* m11;~7J< 

fi~!n~g;ai~ 
< 1.5E-04 < 1.1 E-04 2.0E-03*2 < 4.2E-04 < 7.3E-04 < 1.3E-04 

[ 57.f\;&r~~NJ~tt,] 
(< 0.0008] [< 0.004] W.02] (< 0.0005] [< 0.08] (< 0.001] 

* 1 l~t±:l 6N~I@ : 1 .3E-03 Bq/ cm3, * 2 t~t±:lBN!n'I~ : 1 . 2 E-03 Bo/ cm3 

~fil · Bo/cm3 

HHi Co-60 Sr-90 Ru-106 Sb-125 1-129 Cs-137 
( 5~;/IMB~Ml (2E-01] (3E-02] [1 E-01] (8E-01] [9E-03] (9E-02] 

~1!;1!f7.)< 
7.0E-04*3 < 1.5E-04 6.9E-03*4 9.8E-04*5 6.9E-03*6 < 2.8E-04 A* ff~~g~g;gm 

(0.004) (< 0.005] W.07] (0.001) (0.8] (< 0.003] 
( 57.f\:BMBNMt~] 

*3 ~t±:l6NWI@: 1.1 E-04 Bq/cm3, *4 t~tl:lB~~f~: 1.2E-03 Bq/cm3, *5 t~t±:lBN!n'I~: 4.0E-04 Bq/cm3, *6 ~t±:l~NWf@: 9.9E-04 Bq/cm3 
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2 ~ ttlt • rdl ~6 ~ft il I-¥ lllR ii ~I{ 
( ~·:-i?7•;/:1~il'.~) 

2~fil.lL±.itA • rdl~6&11fi!I 

2~ttit1m j1j1J~·? t- · rdl ~6 ~nilI 

*'~)! 
I I 

2~.flH//-T*i* -If 77 t-1f!i 

3~tillt7k 
;t*S'!'~~fi, rl'ii~6&13ti!I 

3~tlt-v/7*i* 
~ ... If 7'7 t-1f t! 

•.m.•71 
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No.®-1 

-+t7~ ~ v ;_,flh7J< m11ii ii(}) if ii:: 11 ftiiiliA• (}) 
~~~5~1=~{, \-C 

---0 MJR•:tl ------------
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-f17 r: v YftB1J<~l!JJffi~~!c!, ~7J<~~i00, ;~1~~~100, ~~iZS~~f001J'6tlJJJGctt-@o 

!t'7 r v YS1J<!~@ 
1~4@M9-~Y~~~©~illC~~cttrci17t-:vY~~~~6®~*~~~k~-@~~ 

ttlrF1J< r v ::;•1J<~~& 
~OO~*~~&~~~©~C~~ctt-@®~*t-:vY~Yt-:~6®~*~~~L~Q~~ 

"'17 r v ::;®~1ts~& 
;&~k1-J'rc7J<1;:~~tt-c1; \-@JJ~~~1l'if~fi c ~ 1J 7-r:Jb~~<) ~+J-J1~1; ,;,1g1;:1J-@~cB*n9-@~~iOO 

-tf 7 r v ::;1ta~3~~1B 
-f1Y7Ju9 ::;:71;:-B~ff9~ vrc~1!;~1J<~1J<~J-Jfn vrci~, HF11<*9 -@~~1;; 

*t~F7.Ki:::>~ \"T:lct, ~i~~fT'\b~i~~~O"JL'I~U~~ Gl::fi~ \~tiluo 

t1trF 71< i-: v ~ !-----ti 

-if :i ~- v ~ 1 ............ 

'! J.. 
f! 
n 
'! 
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O.P.+40m1\7~(;:, 117' ~ v ::JftB 
;~1~~~~~ 

C*~46mX*~3 2m) g:~~~ 



• STEP1-30)~it~~il. t.:. -c;q.1t~9'.iif.J{~~l=~~ilb L -CL'.@~ c ~~~~9 7a:>o 
• STEP3-1 ilf3HIJ;ll$ii~9/5-9/11 *-c~~ L t=.o 
• STEP3-2 ~~Jfi1$~~it~~9/16-10/l'iiJ*-C~~i?~o 

I ~ :7' ~- v / 1::";1 1-- I ~7J<. ~ / ':J 

<7/10> 
[STEP1] ~~7J'<l=~~Jl7.l<iiiii 

)!7f<iifi~itt ( r-.i2~rai. 50m3) 

[STEP2] <8114-16> <8120> 

;•11::ttttiiU~~~ 
±1!rF 7f«7.> < 3f ...t If 

±t!rr * 0) •* ±1!rr * 0);• 1t. 
(500m3) (5~rai) 

[STEP3-1] ~ <9/5-1, > 
ii*1Cflll it!! "F 71< I:: J:: {> il$~Hl~li$ii 

iil~iitB <*~a~riai x 1 B riai) 
<9/16-10/"F > [STEP3-2] ±1!rF7J'<O) < Jf...t1f 

ti!! r * 0) •* tl!!r7J'<0);•11: ~*1fiiEiitB (r-.J4, 000m3) 
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flfllil*fCiifii~it~ (~~~) 
• 8/14-),idj....C.(ff=~""f 7J< (~7' ~- V /7J<) ~ ffl (, \, ;•1t~~ift11'J*-C:fjJ;l1$ii~~~filo 

• 9/5--11 l::'@i~t*~48~ra9 *~2400m 3 ~.iJlm~~i1$ii~~o 

* l!&~~l';mt.J' 1:, mim~~ilt~~ /? A.O)iJ&~ 71' / ~it.m 

**JfiI*ii~i\:.~~ (9/16,_10 ~ l' 'SJ .y '.tf) 
• fJTf=f::~""f 7J< (~7' ~- V /7J<) ~ ( dj....C. If, ;•it~9:-fji-C:;•iti1$ii~~nfilo 

(STEP3-1] 
llKmfJ§~~fE~it!~ 

12m3 120Qm3 30m3 

®9111! 
J 1' Jv9 U&~t~ 

c:p *'* :9 y ? 
f~~Jt\Y7 

~7J<9YIJ 
f~~iftY:1 

911~=~ mw•~ 
m~~Y7 OOff~~::t 

(STEP2J 

(STEP3-2] 

~*lt~,~~it~~,B~ 

1200m3 
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• 8~ 1 2 8, 1 3 E3 r;:1ft/:1 ©iJJi'FUl~~~~~~lii§, 7t\:Y763~ U@G~,;:~~1J~1J:~' L (: ani~~o 
• 8~ 14888~~ ~ 1687B~~c\ tt!Jl'7J<~il~ac v ""C < (1j._tl1, ;j-it;'l'~~~ni~~1;:~~1J:500m30)i"!Hl' 

7J< a~7J< 9:; 1J 1~:::Jir~ o 
• 8~208;$it;~~flm-Ctt!rF7J<~;$1t; v, 5~1t;1~©t"!Hl'1J<0)1J<~1J~iiffi§t~al'[Q)-QCC:: aff~~o (rt~ 

ti1J~~tB~tt""Cv 'JJ:v 'Le*' tini~~) 513 ~t!~©Btfi"=5~7 o 

~i~iiJO) 

*• 
-1! ~ 7 .L.. 134 57 

-t!~?.L..137 190 

~{3 290 

J-. IJ -=f rJ.L,,. 660 

* 1 -tz ~ iJ k 134 f3 J: v: 1! ~ iJ k 1371:1 ~ ? 1...1) ~ 1 1 J '/ 1-- ) ~ i~rF \: N.> ~ .= c ~ii~~ 9 ~ ~-N=JT \: ~ tl:l ~ n tJ (,' .= c 

;fi~~O)J.l<ft [~~] 

tt!f"fJj(1\1' 1\.A 

•*tt.J ~=:a-•~ O)~Jfl§t~ 

#Hti Pl JI.fl*• #tWPIJl.fl*• 1 (<O. 54) (<O. 50) 

•t:HPIJl.fil*• •t:HPIJl.fil*• 1 (<O. 46) (<O. 60) 

•WPIBfl*• •WPIBfl*• 5 (1) *3 
(<O. 83) (<O. 40) 

670 610 1, 500 

[~~] 
[~~] [~~] 

~ - . ..., If~Blf * 2 WH0~*47.k ~~;fMll< 
i::i 'il'ilft ~ ~ . 

jj' 1' t-:'? 1' / 

60 10 85JJ-750JJ 

90 10 220JJ - 2, OOOJJ 

30 10 250JJ-6, 600JJ 
(A. 1-- [J :..t 7- '7 .L..90) (A. 1-- [J :.t7'7.L..90) 

60,000 10,000 36JJ 

*2 ~m~tmmt-TtfiO)~~~. ~m~1::1VJ-t ~nltt1JO)~.W.'.lE1::~-::> < 
m; ~Ill~ ~ '.iE d'.l ~ i5-7r-* 3 10Bl::1[§)~jJl0)~=.9 1) >~f~1-"? vJl.-/ 1) ·:; 1--JL-*~~EU~ 
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<~~4t~li1)19}0}~~li0)~~> 

STEP2c< {}j._tl)JC±t!rf7j(O)~$*ffiB~ffa~lit§ G, ~~41~fi (Cs-134,Cs-137,Sr-90, H-3) 1)1 
9}0)l~lild:f~t:fJctL~v' c (: aut~~o 

<~~4l~lmO)c6~~~$*mBtff> 

~~ 4 l~li l~a=J~ '-c fd:~t:fJ ~N~f~ a~ 11'-C Btff Gtc*a~, ~ml~~t~0)*~1o ld:0.02t~~ ctoj~ -c 1J 'c <, 
±t9~7J</ '\'1 I \:AO)JmffiEl~~(~m;~~t~0.22) ~+Bl~~(Q]~c_C ~ni~~o 

~itWt(])JJ<• ~itflJWt(])*ftlt.~ it!ff7}(1\1 ~-(])'""ff WHOiX*47k 
~itit:AIJ(J) 

i:::i ';]" iJl'E ;,:;:. 

(~itil/~it fir) 1\,A(J)~Jfl ~Im'. 'fj 1 t-= 7 JJ<it Jtelitan •=••no *1 §fl *3 1/ 

-t! .y ? .L. 1 34 59 •WRIJP.fl*;a •WRIJP.fl*• 1/2000 
1 60 10 (0. 053) (0. 029) *iG 

-t!.Y?.L.137 190 0.070 •WRIJP.fl*• *91/2700 1 90 10 (0. 050) 

.A l--0/7"? 15 •WRIJP.fl*;a •WRIJP.fl*• 1/1500 5 (1) 30 10 .L.90 (0. 19) (0. 01 O) *iG *2 
( ) IAl r;:t~W ~l~fii~;T-9 
*I ;$11:;HIJ(J)]j(i'J\i'.J~l:fj~nt=~lll=-:>L 'L' ;$'{t.fllJ(J)]j(~ .!::~1t.it(J)7)<~ {]l{*'i:1Jc!:::~=~-00(J)?°SfiL \"jj(J)~l:fj ~l~fiitL< li~W~nt=;m~(J)fit) (J)J:I:;~ 
*2 ilm eHl(J)~~-1Z(.Al--CJ/7'7.L..901i~~-1Z(J)f};Jtt) l=-:>L '°Lli, I OB 1=1 @)~~(J)~*'f1:1i, ~l:fj~i~fii~ 1 Bq/Ll=l'lf"L~nm * 3 15-;F(J) ~~~!!!: r ~m ~'i:mrni: 7-'ifi(J) ~ii:, iliii~l=OO"t ~~Jut11(J)~JtiE:1 =11-:><~.m.~13t~~>E d)~-&;F J 'l'I ~~ 2~7'~jl 
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~JIM ~I!~ ~7F(J) 

-~'i::tJ -~'i::tJ ~=~~~ ;.1Ji~~ 

*~ti ~;~~~ H26.8.20 16:30 H26.8.20 16:10 H26.8.20 16:10 m i~~ 

1&~t~;1m 1&~t~~~•m J&~t~;1m (Bq/L) (Bq/L) (Bq/L) (Bq/L) 

1 Sr-89 *g51 B ND < 1. 6 ) ND < 0. 12 ) ND < 0. 044 ) 300 
2 Sr-90 *g29~ 15 ND < 0. 19 ) ND< 0.010 ) 30 
3 Y-90 *g64~ra9 15 ND < 0. 19 ) ND < 0. 010 ) 300 Sr-90c1&1t 3f fij *2 
4 Y-91 ~59B ND < 34 ) ND < 2.4 ) ND < 0. 60 ) 300 
5 Tc-99 ~210000~ ND < 0. 91 ) ND < 0. 91 ) ND < 0.35 ) 1000 
6 Ru-106 t8370B ND < 1. 8 ) ND < 0. 79 ) ND < 0.30 ) 100 
7 Rh-106 *g30t.P ND < 1. 8 ) ND < 0. 79 ) ND < 0.30 ) 300000 Ru-106c1&t-Fl1 fti *2 
8 Ag-110m t8250B ND < 0.23 ) ND < 0. 048 ) ND < 0. 041 ) 300 
9 Cd-113m *g15~ ND < 0. 19 ) ND < 0. 23 ) ND < 0. 098 ) 40 

10 Sn-119m *g290B ND < 16 ) ND < 7.5 ) ND < 4. 9 ) 2000 Sn-12JMl:Miili~Ji:t.J'.;O)~filli! :>:<:3 

11 Sn-123 *g130B ND < 16 ) ND < 7.5 ) ND < 4. 9 ) 400 
12 Sn-126 ~100000~ ND < 1. 1 ) ND < 0. 29 ) ND < 0. 11 ) 200 
13 Sb-124 *g60B ND < 0. 13 ) ND < 0. 13 ) ND < 0. 044 ) 300 
14 Sb-125 *g3~ ND < 1. 1 ) ND < 0. 18 ) ND < 0. 093 ) 800 
15 Te-123m ~120~ ND < 0.33 ) ND < 0. 097 ) ND < 0. 036 ) 600 
16 Te-125m *g58B ND < 1. 1 ) ND < 0. 18 ) ND < 0. 093 ) 900 sb-12si&t.11m;sat.1,.;0)millii~ *3 

17 Te-127 *g9~ra9 ND < 33 ) ND < 5. 7 ) ND < 3. 0 ) 5000 
18 Te-127m *g110B ND < 33 ) ND < 5. 7 ) ND < 3. 0 ) 300 Te-127c1&~t:qLlj *2 
19 1-129 ~16000000~ ND < 0.063 ) ND < 0. 063 ) ND < 0. 022 ) 9 
20 Cs-134 ~2ff 59 ND < 0. 053 ) ND < 0. 029 ) 60 
21 Cs-135 *:r3000000~ 0.0012 0. 00000043 ND < o. 00000030 ) 600 Cs-137ti!i:Mii~~Jlt.J'.;O)i~il~ :>:<:3 

22 Cs-137 *g30ff 190 0. 070 ND< 0.050 ) 90 
23 Ba-137m *g3~\ 190 0. 070 ND< 0.050 ) 800000 cs-137c1&t-J":qLfti *2 
24 Ce-144 *g280B ND < 2. 1 ) ND < 0. 61 ) ND < 0.25 ) 200 
25 Pr-144 *g175·} ND < 2. 1 ) ND < 0. 61 ) ND < 0.25 ) 20000 Ce-144c1Btt-f:qLfti *2 26 Pr-144m ~7~' ND < 2. 1 ) ND < 0. 61 ) ND < 0.25 ) 40000 
27 Pm-146 ~6ff ND < 0.56 ) ND < 0. 087 ) ND < 0. 046 ) 900 
28 Pm-147 ~3ff ND < 2. 2 ) ND < 1. 6 ) ND < 0. 91 ) 3000 Eu-1541.&~t~~jlJf~'i; ... 29 Sm-151 *g87ff ND < 0.018 ) ND < 0. 013 ) ND< 0.0074) 8000 O)~iillifi *3 

·~ -~- ... 30 Eu-152 *g13ff ND < 1. 2 ) ND < 0. 25 ) ND < 0. 14 ) 600 
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~IIM ~II~ 

**1i:t.J **1E:t.l 
t~~I =F5~M H26.8.20 16:30 H26.8.20 16: 10 

l&~t ft~;;; Ii ~~tfi~Jlfi 
(Bq/L) (Bq/L) 

31 Eu-154 ~9~ ND c 0. 21 ) ND c 0. 15 ) 

32 Eu-155 *~5~ ND c 1. 4 ) ND ( 0.35 ) 

33 Gd-153 ~2408 ND c 1. 6 ) ND < 0.42 ) 

34 Pu-238 *~88~ ND c 0. 030 ) ND c 0. 030 ) 

35 Pu-239 *1240001F ND c 0. 030 ) ND c 0. 030 ) 
36 Pu-240 *96600$ ND c 0. 030 ) ND c 0. 030 ) 
37 Pu-241 ~14~ ND c 1. 2 ) ND c 1. 2 ) 

38 Am-241 ~430~ ND c 0. 030 ) ND < 0. 030 ) 

39 Am-242m ~150~ ND c 0. 00079 ) ND < 0. 00079 ) 
40 Am-243 ;1:97400$ ND c 0. 030 ) ND c 0. 030 ) 

41 Cm-242 *g1608 ND c 0. 030 ) ND c 0. 030 ) 

42 Cm-243 ~29~ ND c 0. 030 ) ND c 0. 030 ) 

43 Cm-244 ~18~ ND c 0. 030 ) ND ( 0. 030 ) 

44 Mn-54 ~3108 ND c 0. 10 ) ND < 0.051 ) 

45 Co-60 *~5~ ND c 0. 072 ) ND c 0.056 ) 

46 Ni-63 *glOO~ ND c 14 ) ND c 14 ) 
47 Zn-65 *g2408 ND c 0.20 ) ND c 0. 11 ) 

48 H-3 *~12~ 660 670 

ND ND 
( 0. 030 ) ( 0. 030 ) 

290 ND 
( 4. 1 ) ( 0. 83 ) 

*NDld:~!:±:lB~~f@*;~a~L.,, ( ) ~!::~!:±:lB~~f@a~g. 
*~=el~~: t*~iH11t:;liff 

~=~~M 
H26.8.20 16:10 
~Mfm511i 
(Bq/L) 

ND c 0.085 ) 
ND < 0. 15 ) 
ND < 0. 13 ) 
ND < 0.027 ) 
ND < 0.027 ) 
ND < 0.027 ) 
ND < 1. 1 ) 
ND < 0.027 ) 
ND c 0. 00072 ) 
ND < 0.027 
ND c 0.027 
ND < 0.027 
ND < 0.027 
ND< 0.030 
ND c 0.030 
ND < 
ND < 

1. 6 
0.053 
610 

ND 
0.027 

ND 
0.40 

) 
) 
) 
) 
) 
) 
) 
) 

iS-~O) 

f!ll~R 
ll ·~ 

(Bq/L) 

400 
3000 
3000 

: i: 0'1&~tfi~(7)5j1J}Efiil:: 
4 

fil~~n7a>t(7)cl~!J!filli 

200 Pu-238~Mli~~J1t.l'bC7.li;;>ll!i~ l*3 

5 ~a liUU~O);A11:Eli!J:2l. ~ ~-ttM,O)~ L-milli 

5 Am-241JiUl~i~lilb'i:,O)~fiillim *3 

5 
60 i: Q' :t&M~~O) 5j1IJE:fiil:: 
6 fil-a~n7a>t(7)c!::l~!!ifilli 
7 

1000 
200 

6000 
200 

60000 :i¥i1lt26~8J9 28 8 ~~~Jj. 

*1 r•ffiR~ffi~r~w~~- ~ti~c~g-~a~w•~~•~<•~~~~§~~~~~J~~~2~~~ * 2 n1iM~~C::lct, 51i~M1ifJ:H~©~9tlc:J:l-C, Wi1Cl::-C~-@f~fl©~rf~©ti1JO~C::~tl,(]),ijj~l;:J:.-@;~'.J>~C::1J~~ G< zy_-::> -C~ '-@~;l\i~o Y-90, Ba-137mld:, 
~hThSr-90, Cs-137(])96Hf<ficS'0. ~J~JIJ.!1J~~.H~ '1Cd.), ~lH:F<ficS-l)Sr-90, Cs-137 cli1i§nlJiijjcS'0~ vn1i§n~~;~mczy.-l). Y-90, Ba-137m(]) 

... ~~~~.§Id:, fJl.t~f;Ctt/'-'-CIJ\~~ Y/C~, fJl.l~l;(])Sr-90, Cs-1370);~U'AEl~c§'l~ 
f ~ •~• * 3 ~lliiiffilrniclct, ~H~f~f~©;Jiu~tJi~~TJ:rc~, [q]i.Ui~O);_~~~lrnir~~t~c3-l<~rci?r.\:¥~ct:i©+M~tt-*a* v -c~llili!fi Grc '60) 
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• ii~.1CfJBJ;ii$ii~9/5-9/11 ( 7 B ra9) ~Di L t=.o 
9/5: *~3~ra930~.. 9/6: *~s~ra9.. 9/7: *~s~ra91 o~ .. 
9/9: *~4~ra9.. 9/1 o: *~a~ra91 O~'.. 9/11 : *~a~ra91 O~' 

~-e-~+*~4s~ra9 *'g2400m 3 

• ~*~~~il:O)~~~~iibr::~ Lri:i~atJ~tJL' ~ c fJ{~g~~ ~t=.o ~~~O)ii.mr::~9 .Q~~~~- L: .Q 

~ C "/:J{~ ~f=.o 
• ~*1f~i1J · f:$1.1:.fi11=0) & fif:: J:: LJ .. ii$iif~i'l=ft~I:: ~9 .Q ~ c "/:J{~ ~ t=. o 

**1t~IJ.J~f~, **1t;Jit~ 
~~~,~~~ 

1~*871\:; 7x1J =1J) l; 
V-Jv1J'6(J)I= G# 

71 Jv9~t~f~ C1J<t~ · 
1J<~~~t~}~) (!)71 Jv 
9 · O&~t~&U~t~l\(J) 
IJ71C~ (!_) 

~IJ.JB~IZ:71' Jv9, O&~t~ 
& U~t~(J) I J7 /'\.:; I-~+ 
Bl=~1Jffi 

· x1J=1JJvV-Jv1J'6(J) 
;i~rf(J)xn~c: G~ r v'J~ 
11~~~~ 

xnm;~ 

C~Jll~I=&~) 

xn~;~ 

c rv:J~11~~~0 
}\ 1-0-Jv-TI ~Q~ 
~IJi§ (:g.Q) 

47 



•9~16a~~24a~~9 ~""F*~<~k~C~42m~7~~Y~~~©5~1om*1 ~~mG 
-C<~kf)~Jlt§) 9 *~700m30)it!fF7J<a~7J<9YQf::R9~o 

• 9 ~ 2 6 ~ 2 7 B ~i~~~irm-CitBl'7J< ~)fi~ (*~ 1 28~~207J) iilii G9 ;~1~f~O)it!fF7J<0)7J<~1J~ilm § 

t~a l'[QJ .QC C: aff~~o ( r t~fm1J~t~t:IJ ~h-C v \JJ:v \CC: *2=5ff~~) o 

1! .y 7 .L.. 1 34 

1!.Yr'J.L..137 

~{3 

f-. IJ 7rJ1... 

* 1 No. 8, 9, 26, 27, 32, 33, 34, N2, N3, N4 t: ·y 1--fJ~~~ 
( 1-- •J -T 7k;;,lifJ~~1., 'No. 1 i: ·y 1-- Jl tHI!! l' 7J< iftfJ~iIH 'No. 2, 31, N1 i: ·y 1-- ~Ii*< ) 

*2 1! ~7k 134E J: tt-rr ~7k 137~1 ""? v Jv/ 1J ·y t--Jv~ l'~ ~-?:! ~ c ~iii~9-?:i~fJT~~tl:I ~ntJ1.,' ~ c 

ntit lii 0) *• 
50 

160 

260 

530 

r~~l 
r~~l 

r~~l [~~] 
ntil:~O)]j(I( i1!!"flk1\1' 1~A. 

.d:. - :• ~~B~*3 WH0fi*47k ~m~;m7J< 
O)~Jfl§t; 

i::I 'iJ' 11ft ~ ~ 
7f1 t-:'? 1 / 

•w 111"'•*~ 1 60 10 85JJ-750JJ 
(<0. 71) 

•w 111"'•*~ 1 90 10 220JJ - 2, OOOJJ (<O. 58) 

#tl±l lllBfll*~ 5 (1) *4 30 10 250JJ-6, 600JJ (<O. 80) (A. 1-- [J /7"'7.L...90) (A. 1-- [J /7'7.L...90) 

620 1, 500 60,000 10,000 36JJ 

*3 ~m~~mrnt-T-~0)!2:11. ~m~r:.~9 -?:iiJHllJO)iJt:i:Er:.~-:> < ~.,'l;.~NJl~ ~:i:E6t.>-?:ii5-7F 
*4 1os1:.H91'jJiO)~.=.~ 'J :,,~-~1""? vJv/'J ':J t--Jv*5il~iii~ 
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• 9fj30BJ:~1Ojj8 E3 £-C, tt~rF7.J<~< dj._tl1 (~4 2~if7 t.: l/ Yt=~ r-©5151 2~*1 ~i5eltl 
G -C < dJ..tl1~M§) , *1~1 OOOm3©it!rF7.J<~~7.J<9 YQf::~9~o 

• 1 Ofj 1 7 a, 1 s a 1::;~1e~~ii-Ctt!rf7.J< ~5~1e (*~ 2 oe~r~) iitii G, ;~1ef~©±t!rf 7.J<0)7.J<~1J~~m El 
t~~ ""f [Q) .Q cc ~Ui~~o Cr 1~fm1J~t~::B ~n -c v \JJ:v \cc *2=5Ui~~) 0 

* 1 No. 8, 9, 26, 27, 31, 32, 33, 34, N1, N2, N3, N4 t: ·;1 1--il~~~ 
( 1-- •J -T? .L.;IJiiJ~iti L 'No. 1 i: ·;1 1--& tJ±i!:!.1'7J<iftil~igL 'No. 2 i: ·;1 1-- ~Ii*<) 

*2 -rr ~? k 134E J:: tJ-rr ~? .L. 131~1 ""? v Jt-1 1J ·;1 t--Ji.-~ l'~ N.>-?:i .= c ~iii~9-?:i~fJT~~tl:I ~ ntJ 1,,' .= c 

[*~l 
[*~] 

[*~l [~~] 

;itit fir (J) *• ;ftft~O)Jl<f( i1!!"flk1\1' 1~A. 
15-ff-;tt Jl ~1ll*3 WH0fi*47k it~~;mJJ< 

(])iilfl §ti 'ti1 i-:'71:.,;. 

1! .y 7 .Li. 134 52 •WIVl"-il*• 1 60 10 85JJ...., 750JJ ( <O. 46) 

1!.Yr).Li.137 180 •WIVl"-il*~ 1 90 10 220JJ...., 2, OOOJJ (<O. 62) 

~{3 300 •1±1 IVl"-fll*~ 5 (1) * 4 30 10 250JJ-6, 600JJ (<0. 87) (7- t- CJ /-T?k90) (7- t- CJ >7-?k90) 

t- IJ 7-rJ.k 530 520 1, 500 60,000 10,000 36JJ 

*3 ~m~1imrntT-~©!2:~. ~m~r:.~9 -?:i~JtJ11J©~Jt~1:.~-:> < ~.,'lI~lUl~ ~~d.>-?:115-~ 
*4 10Bl:.1@1'jJiO)~.=.~ 1) :,,·~i'~1""? vJl.-/ 1) '/ j-.Jt,*5i!j~ifi~ 
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it91'1J<(]) < JJ. _t11r~, -~~(J)if7' r v '../ t: Y 1- C 4 2 ~c::p 1 4~) -C~J]ffi~~Bo $1001J~ 
~ :J rc (]) -c, 111w ~ 9! '0 (])if 7' r: v 'J t: 'Y 1-, tt9l'1J< r: v 'J m 'J r r:: -c, ill 11F~it!~, min ff ~it 
l~~~~J]ffiG, 1~m~~~~~~~~r:: (STEP3-2) (])<JJ._tl1'(::-C1~m~~~89.@o 

• 1 0/6"'-'8 
e-t:t7 r vY~~ t- 2 8~0)1tt:;711.J1'Fni~~. @Gg;~oo:t~ 'ti~~~~ol§o 

cxn~i:=~ t- : ~~ 1 ) 

•10/16 
• ±tB l' 7J< r v :; If\:; r ~ 5 ~O) If\:; 7i111'Fni~~. @G g; ;m :t v 'ni~~ a~ilffio 

. . 
.: ..... ,;".;,_ 

so 



m::; :t1JJ1'F~Itm~, ~G~),im .7t ~ 'm~~ :a~:r:) rc.~~f~ cwt~) 
~7~v::;~~~ 28~ C42~~28~) * 1J ~, cp *~ 9 ::; :7 ""'~7J< 9 ::; :7 rs~ Cl) i1\::; 711.J 1f ~lt~~, ~a~;~ ;:t v Hi~~ Id: 

8U ~~fjffi~~ {}j o 

: 1'"' . 
\]'-

0:~7~~~~~~ID~5~~~ 
D: cp*l*9~QID~5~~9o 
D: ~7J<9~QID~5~~9o 

• : 1:1UJ<)l/7 

0 : -iJ-f J..:'v/e~ 1-

• : Y-rk.~;; /7 

0 : Y-r*lt.?' / :7f~ill* /7? 

. I , . , ,. 



e : !i~:I)<. ?' /' /,! 

0 : lfu FA< 1~·v/;~:,,,- V U~1Jc~/7') 

• : J-tf~ ,,-11< r~·v:,,,-lfr~[:t?-7>::7 

0 : l"tf~ f ;J< V v / If 1 tit?' > ::7 f~ JE ;f,' / 7' 

·r -.'-'--------'' llr '[ L .i'I 

* o: tt!rf7J< r v ::17tt::1 r 0~7J<7ft::17) O"Jt!~m5~ft9 o 
D:®~7J<rv::1~•~::1~·®~7J<rv::1~•~::;~g~~::170"JM~m5~ft9o 
D: ~7J<~::J~O"Jt!~m5~ft9o 

tmr:·: 
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• 1 o ,Fj 1 s a JJ'J 1 o ,Fj 1 g a£ c, tt!rF1..t< ~ < dJ. ..t 1; c~ 4 2 m-11:r ~ l/ ::t t:' ~ r-0) 515 4 o m*1 

~1~F§ u-C<dJ._tJ1~Dt§) , *~1 OOOm30)tt!rF1.J<a~1.J<9::JQt::R9~o 

• 1O,Fj2 2 a, 2 3 a r::;~1~~~fooctt!rF1..t<:a;~1~Jm'ii urct}, ;$1~f~©tt!fF7.J<©7.J<~1Jt~ml3f~~75 

=t= _t[Q].QL.C:anigll (Cs-137c1.9Bo/1>1 Bq/1) utE.tE.fiJ, ~I~af~lto 
• ~~~ LttE.*5~, 5&JJ. _tJ1tE.tt!rF1.J<O)Cs-1 37 0);~~1J~*~28,000Bq/l C: ~~' <- (:, ~i~~~O)~i~ 

'li~~rct 1I10,0001~..td6.Q <-C1J~tJ1J\ "J !Co 
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~ ~ff t::: ~I- ~V')b ~V')b ~13 i- IJ-7') 7*Hrn ~ ii.l'f t::: '.:) I- ~V')b ~V')b ~13 l- 1J7')b J;(HJIB 
134 137 b 134 137 

11 1~¥.d! n 21 76 81 45,000 H26 10/22 ':t 4~·~ m ND(8) ND(6) ND(17) ND(120) H26 10/22 
7 7 
r: II ND(8.4) 6.9 ND(17) 640 H26 10/22 r: m ND(7) ND(6) ND(17) 170 H26 10/22 v v ":.! m / n 59 241 324 2,080 H26 10/22 W.. ND(9) ND(6) ND(17) 290 H26 10/22 

.&!t 69'. 
~n. ID I:. m iil!. 42 158 235 1,370 H26 10/22 ND(8) 37 30 139 H26 10/22 
t:. ":! 

';J 2st:1 *Im 1,200 4,000 5,200 1,460 H26 10/24 
t-

ND(8) 12 ND(17) 130 H26 10/22 I-

*Im 120 350 470 420 H26 10/24 11 18~ ND(6) ND(6) ND(17) ND(110) H26 10/22 
7 m 8 16 42 2,020 H26 10/22 r ND(7) ND(6) ND(17) 110 H26 10/22 v m 15 60 101 1,480 H26 10/22 / ND(8) ND(7) ND(17) 210 H26 10/22 
*ff m :fl.. en 44 137 217 650 H26 10/22 u:i< ND(7) ND(9) 69 210 H26 10/22 
t::: 

m ND(8) 23 67 790 H26 10122 ':J 

~ 
ND(7) ND(6) ND(17) 240 H26 10122 r 

m 103 280 350 530 H26 10/22 ND(7) ND(6) ND(17) 110 H26 10/22 

m 38 145 247 480 H26 10/22 2§trf 

~ 
ND(5) ND(6) ND(17) 150 H26 10/22 

~ 
37 145 272 ND(120) H26 10/22 ND(8) ND(6) ND(17) ND(110) H26 10/22 

50 144 880 ND(120) H26 10/22 3~·1.i! m ND(9) ND(7) ND(16) 480 H26 10/22 

3~~ 199 588 1014 290 H26 10/22 • ND(11) ND(17) 20 110 H26 10/17 

m ND{9.4) 6 ND{17) 120 H26 10/22 ND{11) ND(16) 16 120 H26 10/17 

m 13 43 65 386 H26 10/22 4'5t!l! ND(12) ND(19) ND(16) 150 H2610/17 

m 63 180 286 690 H26 10/22 ND(l 1) ND(17) ND(16) 410 H2610/17 

m 3,542 11,070 16,000 500 H26 10/22 ' ND(13) ND(19) ND(15) 11,800 H26 10/17 

4~¥.d! m ND(12) ND(19) ND(16) ND(100) H2610/17 ND(7) ND(8) ND(17) ND(110) H26 10/22 

m ND(12) ND(20) 21 760 H2610/17 113 A ND(2.53) ND(2.54) 1.300 3,770 H26 10/17 

m "f 
9 7 ND(17) 210 H26 10/22 * B ND(2.22) ND(2.29) 1,270 3,280 H26 10/17 r: 

v e INDJ f;J:~l:B ~l..W.fii*;lt~1H,. ( )~l::~l:B ~l..W.iiltff-T o / c 7 24 1,070 3,810 H26 10/17 

• No.1 ·N141;J:l-- 1Jrr'JJ...;IJlt.i<~1, 'f::6t.>. <OZf..tlft~~~J t:. 
';J 

D 16 39 770 2,580 H26 10/17 
010/22f::No.18 (Cs 137:334.000BQ/L. Cs 1 34:94,400BQ/L. ~ f3 :392.000BQ/L). I-

~ No.19 (Cs 137;355,000Bq/L, Cs 134: 103,000Bq/L. ~ f3 ;389.000Bq/L) i.Jt!i{[E~~h E 3 8 53 320 H26 10/17 

t ::.t::. 6t.> • iij Ji t* 7)< L.. t.: t (]') 
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• B'F1:F*0)7J<~~~~*a~1J\6, Cs1370);=m1Jt3ttrJ:.~ u Tv \.Q1J\ H3fct~IJ.]1Jt1>~v \CC1J'5. itlff7J<1J'50)~~~j­
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• v r~tt :e,~~J: VJ wrnu1=1\T~ v -r~ \.Q1Jt, ±tirF7J<i\Tfct~~;1i§7J<7J<i\TJ: VJ+B1=~<, ~~;1i§7J<1Jtwmu1=)fE;m vrc 
clct~~Gtt~v 'o 

• ftBO)t:~ ru7J<~~~~~ittd.Y'(v \.Q1J\ jq)~~O)J5~§~'t1im~;=mO)J:.~1ctt1~1iB~ttzv '~v 'o 

- No.18cNo.19fct. 1Jttte!;!EA.~-Cf~IB1Jt~m-c~-:>/cNo.15, 16. 17 ct::~ r~g~-c~~51<5g;-c~*6 uT 
as VJ. 71\::J:tf~i!JJl=J: VJ, No.1 5, 1 6, 171J' 5 7 7.t - J [;yr) r J5JGB~~R r= 51C!~luJCc~~5tt.Qo 
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1. 2-5 
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~ 
38 
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... 
·~ 

;I#.i!i~ 75 ± 67 * 89.3% 1 ;t: 1.3% 
1BLK ;J!.11;_g_og 15 * 14 * 93.3% * 0.0% ............................. ~f ..................................................... 9.6 ......... ;iji; ........................... ~H""'*° ................................ 9.ci':'Q'o/; ........................... f .... * ...................................... 1": .. f 0J.; ............................................................................................................................................................................................................................................................... . 

~Mi~ 18 ;t: 13 * 72.2% ;t: 0.0% 
2BLK iJ!.11;~~ 4 * 2 * 50.0% * 0.0% 

~+ 22 * 15 * 68.2% 0 * 0.0% 
;J[~og 196 * 53 * 27.0% * 0.0% 0.0% 

3BLK ;.1111;~~ 38 ;t: 2 * 5.3% ;t: 0.0% 
~+ 234 * 55 * 23.5% 0 * 0.0% 2 * 0 * 0.0% 

;-~cg 28 * 19 * 67.9% * 0.0% 4 * 2 * 50.0% 4 B L K .................... ~j'ifrj''i'"""""""""" ............................. 6"""";iji;"""""""""""""""":if"'*""""""""""""""""6'E5':°7°J; ................................... * ..................................... Q])OJ.; ............................................................................................................................................................................................................................................................. . 
............................. ~f" ................................................... 3·4 ......... * ........................... 23""* ................................ 6"7:·s·01; .......................... o .... * ..................................... 0':·0°/~ .............................................................................................................................. :;:f"'* .................................... 2 .... * ................................ 50':·0°;~· 

~~~ 221 * 155 * 70.1% 43 * 19.5% 19 * 0 * 0.0% 
5BLK )J!ll;~og 44 * 29 * 65.9% 9 * 20.5% 2 * 0 * 0.0% 

u 265 * 184 * 69.4% 52 * 19.6% 21 * 0 * 0.0% 
;R~~ 190 ;t: 70 * 36.8% ;t: 0.0% 18 ;t: 2 ;t: 11.1% 

6BLK )JI.II;~~ 41 ;t: 13 ;t: 31.7% * 0.0% 
~+ 231 * 83 * 35.9% 0 * 0.0% 18 * 2 * 11.1% 

;j[~og 125 * 55 * 44.0% * 0.0% 8 * 0 * 0.0% 
7 B L K ::::::::::::::::::::i.~ifi.:j::'.J.~<.:::::::::::::::::::: ::::::::::::::::::::::::?.:?.::::::::~::::: :::::::::::::::::::::::!:~::::i.::::::::: :::::::::::::::::::::::~:!::~:~:!i. :::::::::::::::::::::::::::::::::::~::::::::: ::::::::::::::::::::::::::::2:;:2~~ .................................................... :::::::::::::::::::::~:::::::::::::::::::: ::::::::::::::::::::::::::~::::i.::::::::: :::::::::::::::::::::::::::2::::~::::::::: ::::::::::::::::::::::::::::2:;:2~~: 

~+ 152 * 69 * 45.4% 0 * 0.0% 11 * 0 * 0.0% 
;-*#.i!iog 104 ;t: 96 * 92.3% 93 ;t: 89.4% 

8BLK iJ!ll;]iog 21 * 20 * 95.2% 19 * 90.5% 
~t 125 * 116 * 92.8% 112 * 89.6% 

;R~~ 73 ;t: 45 * 61.6% ;t: 0.0% 7 ;t: 0 ;t: 0.0% 
9BLK )JI.II;~~ 14 ;t: 8 ;t: 57.1% ;t: 0.0% 1 ;t: 0 ;t: 0.0% 

u 87 * 53 * 60.9% 0 * 0.0% 8 * 0 * 0.0% 

10BLK 
;.u~~ 75 * 5 * 6.7% 9 * 0 * 
)Jiii)~ ~ 15 ;t: I .. ifilfj: ~ c::p I I .. filij 1'1= ~ c::j:I I """""""""""""'1""";i'""""'i-----6-. 7~0/o-11------'-'--'--1------'-'--'--+-----I 

0.0% 

~+ 90 * 6 * 6.7% 9 * 0 * 0.0% 
;j[~og 225 * * 0.0% 47 * 0 * 0.0% 

1 1 B L K ::::::::::::::::::)~ifi.:j::'.ji:::::::::::::::::::: :::::::::::::::::::::::!~::::::::~::::: ::::::::::::::::::::::::::::] *fill! 1'1= ~ c::p r::::::::: :::::::::::::::::::::::::::] * fJ; i't= ~ tP r::::::::::: :::::::::::::::::::::::::::::::::::~::::::::: :::::::::::::::::::::::::::2:;:2!i. ::::::::::::::::::::::::::~::::i.::::::::: :::::::::::::::::::::::::::2::::~::::::::: ::::::::::::::::::::::::::::2:;:2~~: 
~t 270 * 0 * 0.0% 50 * 0 * 0.0% 

1 2 B L K .................... ~·~·; .................... """""""""'~"~'~""""*""' """"""""""""""""! * filll 1'1= ~ c::p I"""""" """""""""""""""'! * fflfj i't=~ c::p I"""""' """""""""""""""""'*"""'" ........................... g.:.g~: ..................... ~ .... ~ ................................. :2 ..... ::t: ............................... =9..:.9..~('?,, 

13BLK 

~t 191 * 0 * 0.0% 45 * 0 * 0.0% 
;R~~ 56 ;t: * 0.0% 6 * 0 * 0.0% 
)JI.II;~~ 13 * I .. ifilfF~c::pl , .. iilij1'1=~c::j:I I * 0.0% 1 ::t: 0 * 0.0% 

u 69 * 0 * 0.0% 7 * 0 * 0.0% 

::::::::::::::::::::~:::I:::::::::::::::::::: ::::::::::?:::'.:~I:~::::::::I::::: :::::::::::::::::!~~::::::::i.::::: :::::::::::::::::::::::~:~:;:~:~ :::::::::::::::?:::~~::::::::i.:::: ::::::::::::::::::::::::::::~:~:~~ :::::::::::::::::::::::::::i:::::::i.:::: :::::::::::::::::::::::::::~:~:~~ ~:::::::::::::?::!~::::::::i.::::: ~::::::::::::::::::::::::~::::::::i.:::: ::::::::::::::::::::::::::::~:~:~~: 
H 1,860 ;t: 679 ;t: 36.5% 165 ;t: 8.9% 6 ;t: 0.3% 175 ;t: 4 ;t: 2.3% 

10/25 (±) m1£, j!i1JfLfJ{679*7C7 L -C<SLJ .. ~i:tJ~tOOli LJ:iit~o 
*tJ;f-3, "1Jfl.*~l=?L '-Cf1, ~ittmi~~l=J:!.J"iQ:J!c!:::fJ~~ct.J~~~o 

[H26.10.25l~tt) 

Jll~~11~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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l1J7 (7/7) 
l~l~til;1. 71t'J.1:7;t.;f;:_,ij';1, 7:::Jtil;1.1'J 

m (s14) l~l~til;1. :::J'E/:IJ7,/'{, 1:7;1. :.-01-r 

*1]7 (9/5) Hij' ;1, :::i.:c:.-:ll7.-". ?c'f 1.1:7J. 7'f 1. 7:hI.1.1iij'~. :t-:::i+f ;1 

' 

*1]5 (6/22) 1\1\:ffv-f. ::i'E/:hA.1'1:. H:'..r.1. t7.;l. T17"Jl+f/.. n+f~ 

ltilJ5 (7/7) ::i'E:di.ArZ, 1\1\n1..-1. ?:it.iv-<, *~-If>, ·:rrt-::i. t:7i. n+f~. F-T-tf >, ?t-rj1f 1 

~1]5 (8/4} 1\1\:ffv1, ::J'E/:t.J.A..:;, t7.il, .=."'. ~C?"-T. *~-If/. 

lti1J5 (9/5) ::J'E/1.JA."'-. t7.;l, -AX+. ?C?z' 1. fj~~- *~~.ii, 7 19' 1 

2 



( 3 ) 1i~~'l"111!:.--'7 k0)5;ti~l::J:~~~ 

0H26~7 J9-H26~9J9 O);JIJ~~~ (if)!!*:~37 J9 ) 

C1iUU1~-mi+:t.J~~PJT20kmllllAJ (~pjj;~~l1'Jz~() l 
· l&Mttt~'?.L. 134. 131(1)1%ttii! $.fn . -"?vJl.-/kg($l 
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f!\J l ii ~:;*: Ii ~']' fl 
l~>E@@ 

:~iJll~~) 

=>'E/1JA.-{ 131 15 32(1) 

1'~:t.iv1' 96 ND 15 

I \1 \;Iii;.{ 91 ND 12 

'JCJ'..11' 63 7.0 3 

t:'f-tf j 61 ND 2 

;>:j7· 58 7.6 3 

tJ 'J..-+f j 42 6 18.2 4 

? ::iffv1' 35 ND 20 

1::5.1' 34 NO 30 

7-ff-j. 31.6 NO 12 

'J CJ -$1' 1' 284 6.1 3 

7ti:v( 16.2 NO 4 

j~CJ-lfj~ 16.1 7.7 3 

ti-If~ 16 NO 18 

.AA':\' 14.8 4.2 3 

t:5':J j'jj.=. 14.2 ND 5 

;f;~"fj 12 ND 15 

'f'f 1 11 .5 ND 7 

7 7 7"-:i 9.9 NO 2 

7 / 5 ") J'if j. 9.4 NO 2 

71-r/$' 1' 8.1 NO 12 

;f;r);f,rj 7.3 NO 10 

=....{ 6.7 ND 3 

"Ztfv-< 6.6 ND 9 

7 '/1' 6.3 ND s 

tit-n '-17 6.0 ND 12 

J... °'/fiv 1 5.3 NO 8 

t-5 1f j 4.9 NO 2 

:,;c'f'f 3.6 NO 2 

7:,,::irj ND - 1 

:l:ltf~·'.l1 ND - 2 

;\:-J"/'.lrJ ND - s 
::i?-1;1'1\ ND - 1 

;/'-::i"f;t. ND - 1 

-J•J ND - 2 

;tl°'/ .I. 1' ND - 1 

77'./ ND - 2 

? -+t , , ND - 2 

® trll:MttCsiJ\4$i~U~~t::lJl11 5t'.IEJ~0) 1;1J~O)f.l~~ 
50 11:; 
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H26.10.26lJH'£ 

••a Mliflji)j --11\llH! Cs~mAi11iO>~fi Cs~.llf (B q/k g (~) ) 
(~) <1l MMf!:t;-PJi > Cs-134 Cs-137 C sfttt 

H24•tr ARr.ni:* 218 7./+~ {E*~ 260 000 480 000 740. 000 
H25.fif_t»! .. B C.D 306 J...7/-{ (D) 72.000 140 000 212 000 

H25iEIOl'I B.C.D 9 J...7')-{ (D) 34 nno 76 mo 110.000 
H25•1U'I .. B C.D 8 ? D')-( (A) 25.000 64 000 89.000 
H25.12tl ABCD 28 l.'f {'JUtJ ( D) 2.600 6 400 9.000 
H26.IF.I ABCD 44 J...7'}-( (B) 20.000 49 000 69.000 
H26~2R A.B G.D 23 J...7/-{ (D) 27.000 67.000 94,000 
H26.3F.I ABCD 17 l.')• {')J{tJ ( D) 3.500 9 400 12. 900 
H26.4F.I ABCD 19 J...7'J-{ (C) 53.000 140 000 193.000 
H26.5F.I A.BCD 2 'l'7'T:::J. (D) 310 840 1. 150 
H26~6F.I A,B,C,D 2 li;i<20>t~atJ~*Ht;;.t.. ---- ---- ----H26. 7.9 A.B,C.D 2 J...7'}-( (B) 14.000 41. 000 55.000 
H26. 7.24 B C.D 1 J...7')-( (A) 22.000 63 000 85.000 
Hlb.8. 7 B.G.D 2 ~7-t-:::J- <BJ JZIJ Y!ll 1. Ul 
H26.8.26 BCD 0 ---- ---- ---n:11>. 9. 12 H. C.IJ 0 --n:1b. IU. IU H.G.U 0 --
Mf!EI jjfif!J;jiJj IHUU!HI!!: Csiim:ti:~O>ii.itfi cs;am (B q/k g (~) ) 

(~) <• flMl!Jl-jiJj) Cs-134 Cs-137 cs.g.a 
H24iEJ:" A,B,C,D,G 124 J...7/-{ {B) 150,000 280,000 430.000 

H25 • .ll_tlfl A,B,C,D,G 386 ~ 'T / :::J h(JI; (B) 93,000 180,000 273.000 
H25iE10t:I ABCDG 33 :h-tJ-:1 CBI 31 000 70 000 101. 000 
H25~11F.I A,B,C,D,G 22 7-f-T;C (B) 4,300 9,900 14. 200 
H25.12tl A.B.C,D,G 22 'l D ;( I ()i, ( A) 33,000 78,000 111. 000 
H26~1JI A B.C D.G 16 ~D;C1<Ji.. (D) 39.000 94 000 133.000 
H-.,h...,_., ):t A, 0, G, U, ti ZI ,,_ T / -=:J :I- ")'- ( G ) 16, lAll 41, lAll 'o /, Orn 
H26.3F.I A.B.C,D,G 18 ::,ll ,t 1(Ji, (A) 24,000 62,000 86,000 
H26~4JI A.B.C D.G 9 * :,.jj "'"' ( c) 250 720 970 
H26~5F.I A.B.C,D,G 7 .h.7,-( (C) 4,900 13,000 17. 900 
H26.6F.I A,B,C,D,G 25 :,.ll ,t 1(1i, ( B) 15,000 41, 000 56,000 
H26. 7.3 C.G 6 'l' ::i jj v-( ( G) 1.400 4 000 5. 400 
H26. 7.8 B,D 0 --- --- ~ H26. 7. 15 C,G 1 t:7.;it: (C) 140 410 550 

H26. 7.22 BD 4 1PT J ::i :J.1(Ji, {B) 4 100 12 000 16. 100 
H26. 7.30 C,G 0 .-- ~ -----H26.8.5 B.D 0 --- .-- ---H26.8. 12 C,G I -'t.X;t- (G) 20 61 81 
H26.8.20 B,D 5 7-f-J-;it {D) 310 940 1. 250 
H26.8.26 CG 0 .--- --- .---
H26.9.4 B,D 4 ::, ll Jl 1(Ji, ( D) 790 2,400 3. 190 
H26.9.9 C.G 4 'l' ::i jj v-( ( G) 740 2,200 2.940 
H26.9. 19 C,G 0 .--- --- .--
H26.9.26 CG 4 ~ ::ijj [.,..( ( C) 66 190 256 
H26.I0.2 B.D 0 _.-- .--- ---H26.10.9 C,6 0 --- .---- ~ 
H26. I0.21 CG 5 I Jlll·MW+ I 
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tilH!lB tillfli~fi.IT tilim:~~li~ cs;~II:ii ~ O)slt:fll 
(Ill<) 

H24~[l F 487 71'-T;J. 
H25£Eat ....t.JtJI F 1020 :/ 0 ;J. /\IL-
H25~10FI F IOI 117 / :::J ;J.1\)L-
H25~11 Fl F 119 J.... '7 '/ .-( 

H25~12,EI F 112 1117 / :::J ;/- I \)1,, 

H26~1 Fl F 52 117 / :::J ;J. 1\)L-

H26~2FI F 53 ~:::Jjj[...-( 

H26~3FI F 40 ~:::JtiL..-1' 
H26~4,EI F 47 ";(':::Jjj[....-( 

H26~5FI F IOI J.... '7 '/ .-( 

H26~6FI F 72 :/ 0 ;J.1\JL-

H26~7 Fl F 58 -X:::Jjj[.....-( 

H26.8. 1 F 7 71'-t-;J. 
H26.8.4 F 5 1...?:J1' 
H26.8. 7 F 7 =-""' 
H26.8.8 F 0 

H26.8. 14 F 3 l~'~l!l/:O)f:O');Jlt:.i:;~~r.,: L 

H26.8. 18 F 4 ~~nll!/a0l1"1'li~t~:>1'Jfg.r.,: L 

H26.8. 20 F I 7-JJ :r.-{ 
H26.8.22 F 1 t: '7 ;J. 
H26.8.28 F 11 lU~li!f:IOlt~!O;~t:>:t-t!M; L 

H26.8. 29 F 0 
H26.9.4 F 3 
H26.9.5 F 0 
H26.9.6 F 0 
H26.9.8 F 12 t: '7 ;!. 

H26. 9. 12 F 9 t: ?' ;( 
H26. 9. 15 F 9 t: ?' ;!. 
H26. 9. 16 F 0 
H26. 9. 17 F 0 
H26.9.20 F 4 •t:t41ill:.Olt~lb;lt);'.~Hl'-t.,: L 

H26. 9.21 F 1 :/O-+.f?-
H26.9.24 F 6 l~'~l!l/:O)f:O');Jlt:.i:;~~r.,: L 

H26.9.27 F 22 l~'~l!l/:O)f:O');Jlt:.i:;~~r.,: L 

H26.10.1 F 2 ~~nll!/a0l1"1'li~t~:>1'Jfg.r.,: L 

H26.10.2 F 2 
H26.10.3 F 5 
H26.10.4 F 0 
H26.10.9 F 9 l~'~l!l/:O)f:O');Jlt:.i:;~~r.,: L 

H26.10.11 F 9 l~'~l!l/:O)f:O');Jlt:.i:;~~r.,: L 

H26.10.22 F 6 

1*9 3,800 

1;0 • 

~·-· 

"" 

j~. 

cs;~~ 

Cs-134 
180,000 
110 000 
26.000 
40,000 
74.000 
51. 000 
42,000 

1, 500 
11, 000 
18,000 
18,000 
9. 900 
5,000 
8,500 

31 
~ ---------140 

20 ------
--------- 44 

67 
44 

---------------ND (8. 0) ~ ---------I 
I 

~ 

~ ---I 

• 
• 

.... 

(Bq/k g 

Cs-137 
330,000 
210 000 

58.000 
91,000 

170.000 
120.000 
100,000 

3,900 
29,000 
49,000 
49,000 
28.000 
14,000 
24,000 

80 
~ ------450 

57 ------------130 
23 

150 --------- 18 ------------;ll'l'.lE:·Uill:<=I' 

~ 

~ ---;R11'.:'E:·~1!1'<=1' 

• 
• ... . .. 

• • • 
n1.101: H'512'. H'556 t2!·!:1 t2!·.·12i 

(~) ) 
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m. ~i~ ~ - J!R -T t.J ~'ilfiJf Ji;-~~-~~*< ;@~t~55l) 
l.ltt~L -CL \.Q~Jl 

(1): 1lll•IJllJJt (J)-1 ::&:.lliiit.IL91iSl:fi.. (J)-2::&:.ll:fP-=1.,?:z::,,AiSl:li .. 
<D-3 : ~l'i~tlltttJl"JMiSl:it <D-4: UJl~Jtl-7.0A/.ftMJLM~.l:: 

<2):1!.liMll ®-1 :1.J:::iA .®-2:;1u1~JDJLM 

1 . ~1iffi cp ( ~jjl[;1lJJ.) 
( 1 HlilO)~lf 
0;fij{!l1J~7J<~,U~fil:J..Q;t;~ 11'.l "a:>:INM11fmM if.LA i. a:>il!iJl -~71<!1:/iffiI qi (H26~9 Fl jC 717 ~) 
oii;~1AJa1t±a:>11tt1 
-1 -4-ij-.t!IJVJ<~ml~HB. 5, 6-ij-.t!IJVJ<~ml~&Bl:cJstt.Q;fijJl±titl (H24~5FI-) 
-ii~IAJ tti9!:&B1::1.) It .Q;ilt±Wttl 
(;fijJt±a:>:MtMtt~1Ulliw.lir: H26~2. 3.J=l' ifiilt±t~~: H26~7 Fl ..... ) 

(2) 1.t!lttfi ·•llR1i.1t 
OilJ~l1'.lfJ'~#! (H24!iF10FI-), ii~ D "O)Ji~llfli~ii (H2S!iF2FI,...), ii~11'1Ji~IJ~;~ (H2S!iF3FI,...) 
o Bn;.1ttil1'!1111tttJ.1 ~J f!i~ii < H2s!iF3 Fl - ) 
Oil)~ D f:cJ:)lt.Q7'CJ·;;~7'7:r./Ai~fi (H2S!iF7 Fl,...) 
o~fli11n1:s1t.Q~ J1.+ 7:r./A, 1t~1Jfli~1: <H2s!cF2F1-) 
01 -4-ij-IJllJJ<~mJ~&j!O) ;fijifi1J~7k!l*:liffiI &Bl:cJ:) It .QJl~IJ~~~fi (H26!iF2 Fl -6 Fl) , 
~ Jvl--7:r./.A~9'.ti (H26~3 Fl ..... ) 

2 . ~+ ifilj cp ( ~ ~i cp ) 
<1 >i.MtiUl·3tbR1i.lt 
Oil;~ 1JJi~1J~a:>if.U~a:>'&~ 
-*'-fJ'~<. ~31::*~8. 5m0)~( 1 Ji)l::-:>L '"C7.Al--o ~O)lfll~J[§Jl.,(~~lf, ~Ati.~)fJ\mffo (H26~4Fl) 
-*-JJ'~<. fl3t*~4mO)fl ( 1Ji)1::-:>L 'LTAl--o fjO)Jfll ~J [§)L.l;l:~r.t"5Jfi~o (H26!iF5FI) 
-1El'1©4& C~i~180m(ii~DO)fil~jUU~120m) )il*6~~7AHH26!iF6Fl-7 Fl) o 

liilfll::-/J'i'J'?f=;iJI, jJj~fJ\!P'fJL 'il~l::l;l:~O)Jfll ~) [§)U;l:"5Jli~o 
-!El~ 1:.;fij]l~ fJ\ :ki. I :.fJ' iJ'? t::tl.g-1 :./;l:~O) [§) ~~fJ\~ H_tJt::d:>, !El ~!2 & T-:J I:. :H It-CT" .A 1--

( 1[§1 § : H26.7.21-25, 2[§113: H26.8.8-8.14, 3[§113 : H26.9.21-9.27, 4[§113: H26.10.27-10.30), 2[§1§0)9" 
A 1---Z:!;t;fijil~~f.l\~(~ r:N1a :> ~0)[§1~.Rlitl:l*t::f.J\, ~O)~ J..ntJ'l!!HfJ~~;)l:, ~~f;j[[§J0)7".Al--~i'~,, 
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fltmlmD 
I.1)7(j) $':!57Jm2 

I I 
II.IJ7(j ~137Jm2 

)i~~;.5t 

~7 

flt~l=tal It 
alimii:f:l 

/ 

:i::)71 

.J:.IJ?(?.) 
*~1 3iJm~G)1&'.~f;:jil][t 
~fJlHU~i:fl 

(!flilt27~3.El3t7·7'l) 

~;':5JJ:n2%7 k~~~n=-~~~-T:i\ 
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ll'l\t26lF10Jl29EI 

!lii!~tl~-.t~tt 

@ 
et:l'l!l 18~(1OJ=l6 8 )Ji~f~, ~1'$1;flfiO)i1lfF7)<U;fil].11.No.1-60)-t!~'7.L...·~A.-1ZilJlf.J{'.:;1'~<..t~L..*L..f;:o 
•tt!fF7J<UJlHlNo.1-6Jii2l1.>li, i:I' J!l.~O)~iif:il=J:.LJ±1!f'f 7)<0)7)<1tlf.J~..t~L.., ~Jlll1=~1i~~nf::±ill=f1JJIL..f;:iij~~1~f.J9~il. 'c!:~~ ~l. '*1°" 
ett!!fla~!StI•f.:!'7::i:J(;J1{1'/l--1.>0)tt!fF7.I< <ot>-..tlf O)~:IJ~l=J:.~J, a"'-O)J.~¥1if.i:l. 'c!:~il. ~l. '°*T" *f;:;fij;*-t.=.1Z 1J>7'0)iitl=lir~t.i:~l!Jli~ i?,*1.*1t ~" 

~!-ful1'J!i!ff"7J<(J)~=~ 1J:,,?"~;5l .1 ~m(})~~;5l 

.. _. q .. _11 

••. 0:1• 

i!~'7.L.. 1 34: 10,000(1012) --> 62,000(10/18) 
i!~'7.l..137 30.000(1012) - 190.000(10118) 
:i:;o{-; : 1.100,000(1012) • 4.300,000(10118) 

< * Jt ;ft11 JE'. *U~ out> : tMil r1g 1i!*i& a > 
C.liii!L: -<~ vJL-/'J ·:; 1-JL- N ora~r:llllBW.lii*;•i 

1-1)7'7 J... 8,000(1012) - 8,400(10117) 

No. 0 1 No. 1-9(til!fil1~.5lfB~J:%i!!im~l No. 2-7 ·.'1!!~~~~·;~J.·, t::!ii"I: * 1: N91-9l:t.t!i\JMir::J:.~l!i\ 

1!~'7.L..137: 36(10119) i!~r'.JL..137: - (- J*' i!~7.L..137 0.71(10119) 
(J)t=lb. yl.i!IJE:( i?~"J.; l:t. 
:J<~1!''. i:~-~r:t."~fi! 

:i:"'-; 100(10119) :i:"'-?1 : 19(1015) - ND(10121 )'-"1 :i:"'-?1 600(10119) L <~~Htr::lMJE:, 
1-'JT"'.L. : 2,700(10/12) l-'J7r?.L. :ND(1015) - ND(10119) l-'J7'7.L.. : 390( 10117) 

No. 0 2 No. 1-8 No. 2 6 No. 3 4 

-1!~..,.L. 137 :ND(10/19) i!~r'.JL..137: 24(9122)- 21 (10120) t?~r?.L.137 :0.66(10121) 1?~?.L. 137:13(10115) 

:i:"'-; : ND(l0/19) :i:"'-?1 : 9,700(9122) - 5,400(10120) :i:~-5' : 1,600(10121) :i:"-1' : 39(10115 

1-'J'T?.L. : 190(10112) r'J77J... :4,700(9122) - 2,700(10113) ')7..,.L. : 830(10116) 1-'JT?.L. 110(10115) 

').:i:JL-;1'<1:...-l-<.N-J:lf7.'< ').:i:Jt-;f';'.{;....1-(Ji.l:lflk 

i!~r'.JL..137 : 19(9129)- 6.8(10120) tr~r?.L.. 137: ND(10119) 
~~-?! : 350,000(9129)-> 360.000(10120) ~~-$1 . 100.000( 10119) 
r'J77.L. : 49,000(9/29)- 71,000(10/13) "'J7'7.L. : 12,000( 1011 5) 

(=t'<lt]it~~~;lf,I: ~!l!f;L ·"<?VJl,./IJ?t-}j,; 
·"lr~?l..137. 90 ..... J7?t. :60. 000 

- ........ 1 .. -

1-2~11r"'i·2-3~ttr"'iO):t1!rF7J<O)iii11, aiH~'ll=fi<1=VE-:i~;i;t1>L.. ~tJ~J, r/iJ(;i'f-4/I-- · tih~2.1i&~O) 
~~YJJ~i.J{Jj!;h, -CL '~<!::~;t -Ct.)~), $"'-O)J~~l1~~J°*1t~o 

[ 1-2~~r.1J ~;~(~~l 
ji1illi! zk.¥ (iUi ftl l 

[?11c'1i1': . .+) 
~'¥1;t.//'\?tcl' 1krj&Lf°f 
.O~AT.l. 

No. 1-9 

• 

_.,.A 

~· ._, l 1"":"'1 
~ .. _ ... A' 

<R~J> 
: lii&llli't!Iie: 7 ftiffi 

• : LlJIJliJB\li.I.:it7 @jiJi 

*8@18~CH~8@19~©~~~~?icC~~S. 
iij~~t.R©icID11:.Y7 1) >7 ©lb~JU~illl'\b v ·n ,~-g. 

*8@©~~Cc:J::.QB~ifliiii©i'i!WO~~~ v. 1 • 2 ~~rEll 
., .r.Jvite.1:.:; t-©< JJ._t1-Jiii~tlll1Jo vn ,~-g. 

J; ~J!ll])~j;'ijl::J:•J 
ll!lT7J<(!i.t.J<.t.~L, 

RIB TIB 

@~~* 
!&HUM' 

A-A'Wi im < 1-2~11r"'i O)aL.LJ -n ra:i) O)~~m.igi 



;g)~f/5J c v Jv t-<7 r :; A9~rn) • ;g)~t~1'1!1~;rr • ,~m;et~~OJ~*q:i;~~1d:1a1at~:±l~~~i~*;~-c8;~rd.~N'.J'01~-c9" a::rc, WIQJ 
C'~~ I5 8~ c ttl'\, ~ ~JJ: ~ tJ lj ~ 5 t1 £ii lu :, 

O$J';f:JT.JJtl3 cl':iJ:U:iJllJJ'EJJ:AJI 
• j-IJ7'?1... f!:/')1... ~"-?: 1 @)/~ 

Q :fij;!t-"C7.>~~!T=$riJ:,.,? 

• Al-D/7-r)L.: 1 @]/fl ........................................................................ · 
0 ~;~11'1C7.>$Hft~~Jl(1)$t:iji!T=$11J:,.,? 

• ;~;~11'!"'(1)~-'£:T.::.?IJ:,_,.'.f (J:t1?,i;?.J,&*t) 

-\?y'/..t..137:t&t111U'i!ria(2.0l*l1it101201 
:i:-<-? : !f<:tllli!~{il(15)*i2'(10/20) 
1-'!'l'?..t.. . 2. 6(10/13) 

1:!'-'?.L.137: .ft<W~~fl!(2.1)*<ll!10120l 
:t"-'ll : 21 (10120) 
j.IJ'f"i.l.. · 13(10113) 

-t!y?.t.137:3. 1(10120) 

-\?y'/..1.137: !itllll'l,!?.ti§(1.2l*ra'l(10120) 
:i:-<-? : #<:t~U!-/il(17)*:lli(10120) 
1-'!'l'?.t. : 7. 4(10117) 

-\?y'/..1.137: 2. 5(10120) 
:i:-<-? : #<:t~U!-1•117)*;.\(10120) ·-+ 
l-'J7-?.t. : 2. 1 (10117) 

:i:-<-? : ij;tflllli!~iil(17J*iil(10/20) 

l-'J7-?.t. . 3. 3(10117) 

i!Y? ..t. 137: l;l<tll ll!l~li(0.93)*:11(10/17) 
:i:"-'ll : tlttlllll~lii(17)*;illi(10117) 
1-')7-?.l. : ~tllliaWti(1.6)*~(10/17) 

CJ 

-t!Y?..1.137· t&tll11&~ria(1.2l*JiT.(10120) 
:i:"-1' #<:tlUl-/il(l7)*iMi(10120) 
l-1J7'?.L. 3. 0(10117) 

CJ 
r~~t~==~~~~~~tm~~~im~§'--~~~~~~~~~ 

1?Y? .t.137: ~W ll!!Wli <0.68) *jii(l 0/17) 
:i:"-:11 : lt:lllitl'illii(17)*~{10117) 
l-1J7-?.l.. : ~tlllftWti<1.6l*:ili(10/17) 

i?Y? .t. 137 !1itll ~~fl! (0.62) *~(10/20) 
:Jlt"-1' : 1 3(10120) 
l-1J7-".1L. . ,fjtlllJli!fl!tii(1.5)*~(10/16) 

CJ 

-l!'Y'i.L.137: tlttll19~1ii(0.76)*:ili(10/17) 
:Jit-<.-11 : ~tllllUJia(17)*:ili(10/17) 
.. •J-T.,.l.. : tlt:llltUlllii(1.6);(<:ili(10/17) 

CJ 

i!Y?.L.137: l;l<l:ll~~li(0.73)*:11<10/17) 
:i:"-'ll : lttlllll~lii(17)*~110117) 
j.1)7-.,.l.. : ~l:ill!R~ti(l.6)*~{10/17) 

-\?y'/..1.137: ~11lllll,,!?.fi§(0.60)*iiJ:i(1Q/20) 
:i:-<-? : 14(10/20) 
l-1J7-?.t.. : 1. 8(10/16) 

() 

,,._ ____ .::..,~---------

r-•-- l:~-

-t!Y?.l..137 ~llll!U'l-li!(1.2l*~(10120) 

:i:"-11 : ij;ttl!H,!'1.til(17J;(<iol!i(10/20) 
1-')7.,.L. . 1. 9(10117) 

-t!y?.t..137: 13(9129) • 
:i:-<-? 25(9129) . 

~'JT?A :ND(100)(9129) -

15(10/20) 

75(10/20) 
120(10/13) 

i!Y?.l..137: 16(9/29)- 54(10120) 

~"-$1 35(9129) - 220(10120) 
l-1J 7-'/ ..t. ·ND( 100)(9129) - 170( 10113) 

1?Y?.t.. 137: 0. 078{9/9) 

~"-'SI : ~tlll!H~tii(15)*illl(9/2) 
l-1J7-'/..t.. : ~lllll&Wli!(0.30l*liTot912) 

-t!y?.l.137: 0. 013(9/16) 
:i:-<-11 : ij;tfll'li!~iil(15J;(<;i,(9/1) 
1-'JT".1.t. : 0. 56(911) 

1?Y? .t. 1 37: 0. 012(9/16) 

~"-'SI : ~tlll!H~tii(15l*illl(9/1) 
1-')7'/1. : o. 38(911) 

-t!y?.t..137: 0. 0038(9112) 
:i:"-? : ij;tflllli!~fil(16J;(<iil'4(9/2) 
1-'J7.,.t. . !1<11lPU'~li! (0.341*-'1li(9/2) 

-t!~?L.137: o. 034(9/16) 
~"-11 : ~ttl!H,!'1.til(17J;(<i,V.(9/2) 
1-'J7?.t. . !1<11lPU'l-1i!\0.34)*'1ii<9!2) 



ii5~91-ift1~·5i;~tl~O)-=E:.=.~ 1J/?*s~fi~<~~> 
*NDf;1:1'j;tlB/lW.fi!"'!i'i!, ()J>llli!'*l;l:~tlll'BJ/.ti!~;T-7 

1 a 
2.1 

1-125.1.I~ 

•U 
:1 2: 
30 

0.67 

NO 
:1 9; 

33 

ND 
(12; 

a.6 

•.l 

1-125.8.12 

•U 
(1.2:• 
tJI} 

{14) 

ND 
(2.~) 

0.1ti 

,·; ~.-<-~ 69 (t~~; (~~~ :~~ :~~. .~~; (~~; (t~~:· :~~:· -:7~; .~~~ (~~; ~t~~:· :~~. 
·.·.;_·i (.].~ L •J=L .... L. "8 4-:. ND 'I? ND ~ o ND a4 i;a ~ u I~ tiJ "'•.~,it"' 

f--~r~'-·'~~+-~"~+-~-·__,f--,~·~~~;__,f--~__,f--_4.6~+-~"~s~;-+-~~+-~(~~~~i~~~+-~~f--~--+~-·~f--~--+-~~----l 
;::q .. a:,,7··J.l..90 49 :u 1 ~:· 1.1 1.0 o.40 ::~> -:o 11;. o.i' ;11:...•:q:i 

11?~i 7 1 !i 11?~i fl 1? t-IJ61 13 1-1?6? 10 H'A 310 1-t?6:l 17 HJ6414 1-t?6fi I? 

NI} 
(1.n 

NO 
(0!l3~ 

NO 
iO 1a; 

1.5 1.4 2.2 Nn rm I Nn 
co.a2) ~o B1) 

0
·
17 "·~ co.51) 

0 97 

ND 
(22) 

ND 
Cl9; 11 11 12 13 13 

S.5 •.l 4.9 ND 
~ 1.7~ 

ND 
(1.1) 4.4 2.1 

1.2 1.2 0.13 0.017 0.6~ 

H26. I.I 3 H26.2. I 1 H26.J. IO H2ti.4. I 4 H26.5.12 H26.~. I~ H26.6.9 

NU NO ND NU NO -
(0.13:• :o 10 (0.~~:· w.~~: :o ~~n NO(O.' n Ul 

15 11 13 1'1 13 9 5 16 

0.02J 

ND 
(VO 

0.03 

ND 
~ 1.4~ 

0.032 

ND 
Cl.6) 

0.012 

4.3 

O.olB 

5.6 ND 
(1.6) 

ND 
(1.6; 

0.14 

1-126.ti.2J 

-~ (0>6) 
t~'.) 

~O!i8i 

97 

11 

I B.l 

1.2 

1-126.1.7 

NU 
(0.14~ 

1? 

11 

NJ ND 
:1.s) Cl.7) 
NJ ND 

(0.0095) (0.0088) 

11 

0.061 

H26.B.4 

Nl) 

:o &2> 

16 

ND 
(1.~) 

0.0081 

H>fi 84 

1.3 

12 

2.1 

0.23 

H26.8.25 

•U 
(0.64:• 

10 

ND 
:1.&) 

~ ~ ~ ~ ~ ~ 
(0 66~ ~o 7EH (0 68~ ~o R~i; (0 14~ ~o R.i; 
~ ~ ~ ~ ~ ~ 

co.c.1:.:: ~o G2; mr.e:: ~o :r2; ma2:: ~o sa; 
11 11 15 1() 12 1'1 

3.7 

0.23 

ND 
(1.1) 

ND 
(1.9; 

ND 
(1.6) 

ND 
(1.5) 

ND 
(1.5) 

H26.~.I 

NU 
w.11: 

H2ti.9.8 H26.9. I~ H2ti.9.22 1-126.10. I H26. I 0.8 1-126.10.16 

12 

ND 
Cl.9) 

094 

31 

13 

4.5 

NU NL} 

(0.!if:I -:0.&4: 
NO NO 

(0 13) w 67; 

M 12 

ND ND 
~ 1.7~ ( 1.9:• 

ND 
(0.0079) 

N:> NU 
~o 6!!) (0.16~ 

t~'.) NO 
~o 76i \O ~6~ 

13 9.? 

NJ ND 
(1.6) :: 1.5~ 

Nl) 

:o &2; 

14 

12 

1.8 

C4)~tlllil!Ul~t@1J(l)Jl*(1).W~lllf!J (il!fli. "7viv/ 0h+Jv) 
NllllB H25.8.14 H26.6.24 H26.7.2 H26.7.9 H26.7.16 H26.7.22 H26.7.31 H26.8.4 H26.8.12 H26.8.18 H26.8.26 H26.9.1 H26.9.9 H26.9.16 H26.9.22 H26.10.1 H26.10.8 

t?'-'?.l.134 
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
:1.~) ~0.11) \0 ui; (0.ti4) w so; (0.10) (0 ~~) (Q./~j (0 14) CO.UUi ~0./4) CO.lli :o.tiul \0 n; :o.ti9l (0 84: (0.19) 

t?:.-?L.13? ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
:1 4) :o68J (0 68; (0.57) (0 64; (0.66) (0 ~" (0.76) {08?) (O.A3) :068) (0.5A) :053) (0 66; :053) rn 58: (0.64) 

~~-~ 
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
:1e) (17) (17) (18) :rn (16) :rn (16) :1s; (18) (16) (16) (17) (17) (17) (17) (18) 

~·J7'1.L. 4.1 NlJ ND NlJ NlJ NlJ NlJ N() NlJ N() NlJ NlJ NlJ 
?~ 1.8 ?? ?.? :1.6) (1.4; (1.7) (1.9; (1.7) (1.7; (1.6) :1.7) (1.7) :1.1) (1.6) :1.8) 

(i;)RjltliJtlJifii lj (Jii!.fll • "71.-JI,. /IJ·;il-IV) 

IUlB H26.4.23 H26.6.17 H26.6.24 H26.7.2 H26.7.9 H26.7.16 H26.7.22 H26.7.31 H26.8.4 H26.8.12 H26.8.18 H26.8.26 H26.9.1 H26.9.9 H26.9.16 H26.9.22 H26.10.1 H26.10.8 

1!:.-?.L.134 
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

(0.67) (0.55) :o.96) (0.75) (0.82) :o.63) (0.74) (0.63) (0.64) {0.64) (0.69) (0.84) :o.63) {0.57) (0.80) :o.44) {0.79) (0.55) 

'l!Y?.l..137 
ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

(0.57) (0.58) :o.58) {0.52) (0. 76) :0.12) {0.58) (0.71) (0.58) {0.50) (0.71) (0.69) :o.n) {0.68) (0.65) :o.69) {0.66) (0.49) 

$'"-'>' ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
(15) on (17) (17) {18) (17) ~ 16) {17) (16) (16) (18) (16) (16) (11) {17) (17) ~ 11) {18) 

~')1'".7.l. 2.8 
ND NO NO ND ND NO NO ND NO NO ND NO NO ND 27 2.2 

NO 
(1 9) (1.6} {1.4~ (17) (1 9) (1.7} (1.7) (1 6) (1.7} {1.7) (1 7) (1.6} {1.8) (1 8) (1.7) 

CIDil~C:f;,.O)Jli.iJ<O)il/l~~ {lllflL: .-{?L;Jv/IJ·;if.JI,.) 

IUllEI H2510.8 H25.10 18 H26 72 H26 7.9 H26.7.16 H26.7.22 H26.7.31 H26.8.4 H26.8 12 H26 8 18 H26 8 26 H2691 H2699 H26.9.16 H26.9.22 H26.10.1 H26.10.S 

-1?~?1. 134 NO ND ND ND ND ND NO NO NO NO NO NO NO ND ND ND ND 
(076) (1 2) (0 43) (068) :0 54) :0.73) :0.57) {080) (0.88) (0.61} (0.59} (0.54} (0 44) (065) (086) :0 63) :0.52) 

-1?~?1. 137 14 1.6 
ND ND ND ND NO NO NO NO NO NO NO ND ND ND ND 

(060) (050) :0 53) :0.73) :0.62) {066) {0.67) {0.57} (0.72} (068} (078) (058) (045) :0 62) :0.75) 

~X--$1 ND ND ND ND ND ND NO NO NO ND ND ND ND ND ND ND ND 
(15) {16) {17) (18} on (16} (17) (16) (16) (18j (16) {16) {17) {17) on on (18} 

~'J7?.l.. 6.4 2.9 
ND ND ND ND NO NO NO ND ND ND ND 2.2 2.4 ND ND 

(1.4j (11) (1.9) (1.7) : 1.7) ~1.6} ~Ln o.n 0.7! 0.6! (l.8j (1.7) (1.7) 

c1J•Jll:CJ~tili31 (1)llii11<(1)·•11f•K (!l!f!L ~?l;Ji,./•J·;.<l-JL-) 

llilb!EI H?6 4 ?3 H?6617 H?6 6 '4 H?6 7.? H?6.79 H?6 7.16 H?6.7?? H?6 7.31 H?6.R 4 H?6 8.1? H?6.A 18 H?6 8 ?6 H?6~ 1 H?6 9 9 H?6 ~.16 H?6.9?? H?610.I H?6.108 

t'Y'l.L.134 
N() NlJ N() NIJ N() NIJ NlJ NIJ NlJ NlJ NlJ N() NlJ N() NIJ N() NIJ NlJ 

(0.76) :o.79) (0.62) :0.62) (0.59; ~0.58) (0.68) (0.63) (0.11; (0.66) (0.54) (0.52) (0.64) (0.57) ~0.58) (0.71l :o.68) (0.58} 

t'Y'l.L.137 
N() NlJ N() NIJ N() NIJ NlJ NIJ NlJ NIJ NlJ N() NlJ N() NIJ N() NIJ 0 70 (0.62) ~0.53) (0.58) ~0.58) <o.5e; :0.12) (0.71) C0.53) (0.63; C0.58) (0.52) (0.53) (0.72) (0.76) :0.61) (0.53) ~0.58) 

i:~-~ 
NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

(15) :11; (17) (17) (18) (17; (16) (17} :16) (16) :18J (16) :15; (17) (17) (17) (17; (18) 

1-'!'T?.l. 1.7 
NO NO NO NO NO NO NO NO ND Nil NO Nil NO ND NO 

1.8 
Nil 

:1.9) (1.6) :1.4) (1.7) :1.9) (1.7: (1.7) (1.6: (1.7) (1.7: (1.7) :1.&) (1.8) :1.s) (1.7) (1.7: 

®;a;fl:IJiiliil ~I O)ij;;,lc 0)'11 lff ti JZ (ll!i!l•"?Ldl-/ 1bl-JL-) 

li.lfxl:I H?6 5 79 H?6 6 ?4 H?67? H?6 79 H?6.7.16 H?6.7.n H?6.7.Jl H?6.R.4 H?6 81? H?6 818 H?6 8 ?6 H?691 H?699 H?6.9.16 H?6.9.n H?6.10.1 H?6.10.R 

tv"7£.1J4 
ND ND ND NIJ NIJ NIJ ND ND ND ND ND ND ND ND NIJ NIJ ND 

(0.71) (0.5R) (066) (0 64) (066) (067) {O.R?) :o.73) (0.65) (0.83) (0.4R) (0.63) (0 45) (0 48) (0 64) (05?) {O.RO) 

tv"7£.1:i1 
ND ND ND NIJ NIJ NIJ ND ND ND ND ND ND ND ND NIJ NIJ ND 

(0.6R) (0.66) (083) (050) (056) (066) {0.6?) :o.67) (0.56) (0.63) (0.75) (0.80) (0 45) (057) (05?) (054) {059) 

i:,-{-'.)r ND ND ND NIJ NIJ NIJ ND ND ND ND ND ND ND ND NIJ NIJ ND 
~15) (17) (17) (IR) (17) (16) (17) (16) (16) (18) {16) (16) (17) (17) (17) (17) (IR) 

~·J7"7.l.. 1.8 
ND ND NIJ NIJ NIJ ND ND ND ND ND ND ND ND NIJ NIJ ND 

(1.6) (1.4) (17) (1 9) (1 7) (1 7) {1.6) ~1.7} (1.7) (1.7) (1.6) (1.8) (1.8) (1 7) (1 7) (1 7) 



llll'll:al"'J••110) "'*0)'11"' lftR ($ft!.. "'?L-Jl.,/•)·;1~}1,,) 

I.URE! H?5.9 19 H?5 10.17 H?6.8.1? H?6.9 18 H?6 8.?5 H?6.9? H?6 9.9 H?6.9 17 H?6 9.?1 H?6.I0.1 H?6.10 8 H?610.17 

t-;..."JL.134 ?9 3.3 ND ND ND ND ND ND ND ND ND ND 
(1.1) (1.3) (1.1) (1.3) (0.87) (1.5; (2.1) {1.2} (1.4) (1.5) 

t;.,7i,,, 37 6.6 9.0 2.4 1.1 1.5 3.7 1.5 3.2 3.4 1.1 2.4 3.0 

~---')! 74 21 
ND ND ND ND ND ND ND ND ND ND 
(17) (16) (17) (16) (1~! (17) (17) (17) (17) (18) 

~·J'T?..t. 67 11 13 3.9 3.1 4.8 3.6 5.3 16 
ND 

11 iJ!IJtljJ (I 9; 

l'llli;&i18:Ai!ill~(J)'iii*(J)!a lfll-it (ll!f!i.: "'?vil,,/•J·:J~}I,,) 

llllliB H25.7.4 H25.8.19 H25.12.24 H26.7.22 H26.7.28 H26.8.4 H26.8.12 H26.8.18 H26.8.25 H26.9.2 H26.9.8 H26.9.17 H26.9.21 H26.10.1 H26.10.8 H26.10.17 

-t?;..?L. 134 ND 
2.6 4.4 ND ND ND ND ND ND ND 17 ND ND ND ND ND 

(22) {1.2) {0.79) (12) (12) 11 1) 11 4) 113) {12) {1.3) ~ 1.2) ~1.3) 11 2) 

-t!;..? b. 1 37 
ND 6.S 10 2.0 

ND 
1.6 1.5 

ND 29 ND 
33 

ND ND 
2.4 1.2 1 6 (2.6) (0.90; (1.2; (1.4) (1.3) (1.5) 

~X-')I 60 57 21 
ND ND ND ND ND ND ND ND ND ND ND ND ND 
(17) (16) (18) (17) (ltl) (17) \Hn \1~;· ~17) (17) (17) (17) \18;· 

~·J7?.b. 37 59 81 13 
ND 

6.8 10 27 25 33 22 2.5 4.9 ND 
2.2 ;llJJ'i:ljJ (2.0) ~ 1.9) 

l!N<.SlllJl)pk tJ I .rlf:lftB. ~0>""'*0>· (.!jtf,!:~?(...Jl,,/1)-)'~JI,,) 

H2~.9.I H26.9.22 H26.9.2!> H26.10.7 H26.I O. IJ llllliB H25.8.19 H25.12.2 H26.9.8 H26.9.1S H26.9.22 H26.9.29 H26.10.7 H26.10.13 

t?:/?.t..137 2.3 

ND 
(18! 

340 

1.2 

~.6 

40 

ND 
(120! 

8.6 

31 

ND 
(IJO) 

3.3 

19 

2.9 

l.G 

ND 
(Z O) 

38 

21 

2.0 

<1lli4i*Aiiiil!(J)m*O)"'rlflt ii (.lltfll:~?vil.-/IJ·:i~M 

!URE! H?5 8.19 H?S 10.17 H?6 9.9 H?6.9 17 

t;.."JL., 34 2.1 3.5 
ND ND 

(1.9) (1.5) 

i!'-'?.l., 37 4.6 7.8 1.5 
ND 

(I 5) 

:*:"'-')! 79 28 
ND ND 
(15; (17) 

~IJ'T?b. 60 n 26 40 

NO ND NO ND 
~2 0) ~3.8~· 0 .5! (2 2) 

2.1 

24 

3.1 

H?6 9.?I 

ND 
(1.2) 
ND 

(1.4) 
ND 
(IJ; 

6.7 

4.9 

ND 
'.20) 

2.6 

2.6 

ND 
(19! 

9.8 

24 

ND 
09) 

2.G 

H?6.10 1 H?610.9 

ND ND 
(1.ll {1.4) 
ND 

3.7 (11) 
ND ND 

(17) m: 
ND 

7.2 (1 9) 

-t?v?.£..134 2.4 2.9 
ND ND ND ND 

<1 8) (20) (20) (22) 

tv?.£..137 4.7 5.8 
ND ND ND ND 

(2.0) (2.3) (1.8) (2.2) 

~---')! 46 33 22 
ND 

17 
ND 

(18) \20;· 

~·J'T?.£.. 24 16 57 11 86 65 

L1ll•JR11'1~tll110)" *O)•&U< .,... \m{!r .~?vll-/ 1h~M 

H?6.10.17 1.Ul!B 
ND 

(2.0) 1!'-'?L. 134 

2.5 1!'-'?L. 137 

ND 
(15; :*:X-? 

i~JJ'i:ljJ ~IJ7-'7.L. 

H25.8.19 H25.12.2 H26.9.17 H26.9.21 H26.10.1 

ND 
C20i 

4.7 

69 

52 

5.0 
ND ND ND 

Cl.li (1.4' :1.1· 

8.4 1.2 
ND ND 

(1.1) (1.2) 

21 
ND ND ND 

(17) (17) :11; 

14 ND 
5.8 2.8 (1.9) 

*-AUl~Jl<~O'>ii~11'11'f°ltt§ ~ 
·Step I H26.7.14-
·Step n H26.8.26-
·Stepm H26.10.6-

ND ND 
0.7) ~2.1} 
ND ND 

(2.2) {2.6; 

26 
ND 
(19) 

53 13 

H26.I0.8 H26.I0.17 

ND ND 
(I 3; {I 4; 
ND 

1.8 (I 5; 
ND ND 

(17) (18) 

2.8 ;mtoJ< 

~Ill!' 8 H2!>! 12 1-125.8.19 H25.9.2 H25.10.11 H26.5.12 H26.6.9 ti2G.7.1 ti26.7.2a H26.8... H26.8.11 ti2G.a.1a H2G 8.25 H2G 9 I H26.9.8 H26.~.15 ti2G.9.22 H2G 9 2~ H26.10.7 H2G I 0.13 

16 

1:l·~?A137 

370 

!Ui!B 1126.3.10 

9.0 

18 

380 

?60 

60 12 

19 11 30 

110 

300 510 310 2~0 

220 100 

NO 
~110~ 

14 

200 

•• 

NO 
(2.0:• 

d.6 

ll 

120 

22 " .. 
16 6.4 21 14 19 15 

710 12 100 94 

no ND(130~ 600 220 200 220 

51 

1126.4. 7 1126.4.14 1126.5.19 H2:;314 H~~:~~ 4 
1126. 7.29 I 126.S.4 1126.S.11 1126.9.19 I 126.S.25 1126.9.1 

13 15 15 14 9.3 12 13 6.2 5.3 13 B.1 

32 33 29 29 35 21 20 42 29 

180 260 240 140 190 170 260 64 1~ 200 120 

no 350 510 810 5?0 580 

s• II 

13 18 

100 

1!0 160 

13 

NO 
(100~ 

21 

7.S 

•• 
NO 

\100) 

14 

120 

I 126.9.9 1126.9.15 1126.9.22 I 126.9.29 1126.10.7 1126.10.13 

13 5.6 19 

45 21 60 

210 130 160 

750 3?0 100 

2.B 

16 

35 

ND 
(100) 

4.2 4.5 

15 15 

54 65 

110 170 



.. 

t!~7.L.134 
t!~7.L.137 
~~-9 
j-1)7-7.L. 

.Al-IJ /=J-7.L.90 

.. 

t!~7.L.134 
t!~7.L.137 
~~-9 
j-1)77.L. 

.Al-IJ /77.L.90 

' 
QT-•! 
@ . 

H25.8.6 
0.087 
0.17 

ND(17) 
0.93 ----

H25.8.13 
0.029 
0.061 -------------,~.~-F' I I I 'lj:i,c,.3km (_tJi) (T-D 1) .. I "" H25.9.18 

t!~7.L.134 0.014 
t!~7.L.137 0.029 
~X-9 ND(15) 
j-1)77.L. 1.6 

.Al-IJ /77.L.90 ----l4,1 F ; i;;i3km (_tJi)( T-D5 
H25.9.18 

t!~7.L.134 0.023 
t!~7.L.137 0.052 
~X.-9 ND(15) 
t-•J =J-rJ .L. 1.3 

.At-CJ.:..-=J-'7.L.90 ----(5)2FlU!!!.;ij:i-S-3km (_tJi) (T-09) 
H25.9.18 

t!:,;'7.L.134 0.022 
t!:,;'7.L.137 0.046 
~X.-~ ND(15) 

j-IJ-=J-71.. 1.3 
.Al-IJ/=J-7.L.90 ----... 

(6)1 Fftii!!ilj:i-S-1 5km (..t~) (T-5) .. 
H25.9.18 

t!~7.L.134 ND 
t!~7.L.137 0.0029 
~~-9 ND(15) 

j-IJ=J-7.L. 1.1 
.Al-IJ/=J-7.L.90 ----

H25.12.24 
0.32 
0.72 ------

H25.10.15 
0.047 
0.11 

ND(15) 
0.84 ----

H25.10.18 
0.10 
0.22 

ND(18) 
ND(0.34) ----
H25.10.18 

0.10 
0.22 

ND(18) 
0.44 ----

H25.10.5 
0.0056 
0.016 

ND(17) 
ND(0.34) 

ND 

H26.1.6 
0.0043 
0.011 

ND(14) 
ND(0.33) 
ND(001) 

H26.4.1 H26.4.15 H26.5.7 H26.5.20 H26.6.3 H26.6.17 H26.7.1 H26.7.15 H26.8.5 H26.8.19 H26.8.26 H26.9.2 H26.9.9 
0.054 0.032 0.022 0.021 0.040 0.046 0.038 0.026 0.025 0.025 0.045 0.027 0.040 
0.16 0.092 0.071 0.066 0.12 0.11 0.11 0.070 0.066 0.081 0.11 0.11 0.13 

ND(15) ND(16) ND(17) ND(l 5) ND(15) ND(17) ND(16) ND(18) ND(17) ND(17) ---- ND(l 7) ----ND(030) ND(030) ND(0.27) ND(032) ND(030) ND(0.34) ND(0.35) 0.32 ND(029) 0.40 ---- ND(0.31) --------- ---- ---- ----- ---- ----- ---- ---- ----- ---- ---- ----- ----
H25.10.22 H26.4.8 H26.6.3 H26.6.17 H26.7.1 H26.7.15 H26.8.5 H26.8.19 H26.8.26 H26.9.2 H26.9.9 

0.15 0.017 0.011 0015 0.021 0.033 0.016 0.020 0.010 0.020 0.026 
0.34 0.067 0.046 0.050 0.067 0.088 0.049 0.062 0.032 0.055 0.078 ---- ND(16) ND(15) ND(16) ND(17) ND(18) ND(17) ND(16) ----- ND(15) -------- 0.84 ND(0.30) ND(034) 0.56 0.36 ND(0.32) ND(032) ----- ND(0.30) -------- ---- ---- ----- ---- ---- ---- ---- ----- ---- ----

H25.11.7 H26.3.4 H26.4.1 H26.5.7 H26.6.3 H26.7.2 H26.8.4 H26.8.18 H26.8.26 H26.9.1 H26.9.9 H26.9.16 
O.Q16 0.0039 0.0058 0.0061 0.0038 0.0022 <0.0015 0.0022 0.0030 0.0031 0.0054 0.0042 
0.038 0.015 0.012 0.015 0.014 0.0082 0.0059 0.0069 0.0065 0.0099 0.016 0.013 

ND(15) ND(15) ND(17) ND(16) ND(15) ND(18) ND(17) ND(17) ----- ND(15) ---- ;J!•J):Eq:i 
0.66 ND(0.27) ND(0.30) 0.34 ND(0.26) 0.36 ND(0.32) 0.89 ----- 0.56 ---- ;J!•J):Eq:i 

0.011 ND(0.008) ND(0.008) ND(0.0097) ND(0.0087 ND(0.0089) ND(0.0098) ---- ----- ND(0.0084) ---- -----
H25.11.7 H26.2.5 H26.3.4 H26.4.1 H26.5.7 H26.6.3 H26.7.2 H26.8.4 H26.8.18 H26.8.26 H26.9.1 H26.9.9 H26.9.16 

0.012 0.0040 0.0073 0.0085 0.010 0.0037 0.0061 0.0019 0.0025 ND(0.0017 0.010 0.0045 0.0031 
0.035 0.0093 0.018 0.022 0.027 0.012 0.017 0.0079 0.0066 0.0045 0.030 0.014 0.012 

ND(15) ND(l 5) ND(15) ND(17) ND(16) ND(15) ND(18) ND(l 7) ND(l 7) ---- ND(15) ---- ;J!1J):E q:i 
0.45 ND(0.33) ND(0.27) ND(0.30) ND(0.33) ND(0.26) ND(0.32) ND(0.32) 0.6 ---- 0.38 ---- ;J!1JJ:E q:i 

O.Q11 ND(0.008) ND(0.009) ND(0.008) ND(0.0090) ND(0.008) ND(0.0087 ND(0.0095) ----- ---- ND(0.0085) ---- ----
H25.11.13 H25.12.23 H26.3.3 H26.4.2 H26.5.8 H26.6.2 H26.7.1 H26.8.5 H26.8.18 H26.8.26 H26.9.2 H26.9.9 H26.9.16 

0.0054 0.14 0.0058 0.0041 0.010 0.0040 0.0089 0.0021 ND(0.0017) 0.0023 0.0017 0.0018 O.Q11 
0.015 0.30 0.014 0.010 0.025 0.014 0.026 0.0075 0.0039 0.0060 0.0059 0.0083 0.034 

ND(l 7) N0(16) ND(15) ND(16) ND(l 6) ND(17) ND(l 6) ND(17) ND(17) ---- ND(l7) ---- jJ!IJ):E'.i:f:l 
ND(0.30) N0(0.33) ND(0.29) ND(0.30) ND(0.33) ND(0.31) 0.35 ND(0.31) 0.49 ---- ND(0.34) ---- 51!•] >E i:p 

ND ND ND(0.008) ND(0.008) ND(0.0078) ND(0.008) ND(0.0087) ND(0.011) ---- ---- ND(0.0085) ---- ----
H26.2.3 H26.3.5 H26.4.2 H26.4.7 H26.5.8 H26.6.2 H26.7.1 H26.7.15 H26.8.5 H26.8.18 H26.8.26 H26.9.2 H26.9.12 
0.0021 0.0016 ND(0.001) 0.0077 0.0013 0.0016 0.0015 ND(0.0013) 0.0013 ND(0.0013) ND(0.0012) ND(00012) ND(00012) 
0.0055 0.0042 0.0044 0.020 0.0047 0.0034 0.0063 0.0027 0.0037 0.0034 0.0033 0.0018 0.0038 
ND(17) ND(l 5) ND(16) ---- ND(16) ND(17) ND(16) ND(15) ND(17) ND(17) ------ ND(16) ----ND(031) ND(029) ND(030) ---- ND(0.33) ND(0.31) 0.34 0.38 ND(0.31) 0.59 ---- ND(0.34) ----ND(0.008) ND(0.009) ND(0.009) ---- ND(0010) ND(0.0081) ND(0.0084) ---- ND(0.0098) ---- ---- ND(0.0096) ----
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Towards reducing the risk of contaminated water in tanks 
<Reference> 

October 16, 2014 
Tokyo Electric Power Company 

Mobile type 
~ Strontium removal equipment r....._ 
'---------------

Operational start date: Oct. 2, 2014 
Treatment capacity: 300 m3/ day 
Removal capacity: Reduce strontium level 
at 1/10 down to 1/1000. 

~ ~ 

I 

Strontium removal at 
cesium absorbing device 

(KURION) 

Strontium removal at 
cesium absorbing device 

(SAR RY) 

Filed Implementation plan for approval. 
(dated Jul. 10) 
Treatment capacity: 1200 m3/ day 
Removal capacity: Reduce strontium level 
at 1/100 down to 1/1000. 

Multi-nuclide 
removal equipment (ALPS) 

,--~~ ~~--~ ~ 

Currently under hot testing. 
Treatment capacity: 250 m3/ day X 3 units 
Removal capacity: Reduce 62 nuclides 
below the density limit by the announcement 
of Reactor Regulation 

Improved multi-nuclide 
removal equipment (ALPS) ----­'--------------- ~ 

Hot testing start date: Oct.. 9, 2014 (for all units) 
Treatment capacity: 250 m3 or more/ day X 3units 
Removal capacity: Reduce 62 nuclides 
below the density limit by the announcement 
of Reactor Regulation 

\. ~ \........_ _________________ ~ ...._ ______________ _,, 

, 
High-perform a nee mu lti-n ucl ide 

removal equipment (ALPS) 

Hot testing scheduled date: from mid-October 
Treatment capacity: 500 m3 or more/ day 
Removal capacity: Reduce 62 nuclides 
below the density limit by the announcement 
of Reactor Regulation 

RO water treatment system 

Implementation plan to be filed for approval. 
Treatment capacity: 500 to 900 m3/ day 
Removal capacity: Reduce strontium level 
at 1/100 down to 1/1000. 

Address the risk reduction of contaminated water through multiple measures . ... -
~J ·~•tJ 
Ti;FICa 
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10.COO,OCO .-------------------------

1~·l0.0~U 1--------------------------1 

100,0CO 1--------------------------1 
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:i:l3 

o 11t!r*-No.0-2 
:i:l3 

.t. l\!!rJKNo 0-1-2 
:i:l3 

• tl!!rll<No.0-4 
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10 ......__ ____________________ ~ 
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Cs-134 12.000 12.000 10.000 17.000 61,000 64,000 64,000 67,000 62.000 60,000 54,000 41,000 
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f*lf~B ~ 9/23 9/30 10/2 10/9 10/12 10/16 ----- ----- ----- 10/19 ----- 10/21 
Cs-134 M~~'f.* M~~'f.* M~~'f.* M~91-* M~91-* M~91-* ------- ------- ------- M~~'f.* ------- M~~'f.* 
Cs-137 M~~'f.* M~~'f.* M~~'f.* M~91-* M~91-* M~91-* ------- ------- ------- M~~'f.* ------- M~~'f.* 
~B <21 31 21 71 <17 <19 ------- ------- ------- <17 ------- <18 
H-3 <110 <100 <110 <110 <110 <110 ----- ----- ----- <110 ----- <110 
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Summary of Decommissioning and Contaminated Water Management October 1, 2015 
Secretariat of the Team for Countermeasures for Decommissioning and Contaminated Water Treatment 

Main works and steps for decommissioning 

Fuel removal from Unit 4 SFP had been completed. Preparatory works to remove fuel from Unit 1-3 SFP and fuel debris (Note tJ removal are ongoing. 

( Fuel Removal 
from SFP 

Units 1&2 Unit 3 

J & dose reduction 

Installing 
a Fuel-Handling 

Machine 
Unit 1-3 

Fuel removal 

Unit 4 

Storage and 
handling 

(Note 1) Fuel assemblies melted through in the accident 

Unit 1: Fuel removal to start in FY2020 
Unit 2: Fuel removal lo start in FY2020 
Unit 3: Fuel removal to start in FY2017 
Unit 4 Fuel removal completed in 2014 

(Nole2) 
The fuel debris removal method 

Toward fuel removal from pool 
Toward fuel removal 'rom Unit 1 SFP, lhe buildinQ cover 
is being disr-iantled. 
Dismantling of the building cover started in July 2015. The dismanUing 
is being conducted sieadil~ with anti-scattering measures fully 
implemented and radioactive matenals monitored .. 

( Fuel Debris 
Removal J 

Capturing the status inside PCV/ 
examination of fuel debris removal 

method, etc. Note 2 

Fuel debris 
removal 

Storage and 
handling 

for each unit will be decided two 
years after revising the Mid·and· 
Long-term road map (June 2015) 
The method for lhe firs! unit will 
be confirmed in the first half of 
FY2018. 

( Dismantling 
Facilities J 

Scenario 
development 
& technology 
consideration 

Design and 
manufacturing 

of devices/ 
equipment 

Dismantling 

,· 
I 
I 

I 

-·-1 

:ftf.-:. 
:i~ 
· 1:! ! 

____ i_j_-L 

(Dismantling of Unit 1 building cover) 

Three principles behind contaminated water countermeasures 
Water to cool fuel having melted in the accident is mixed with groundwater and approx. 300 tons of contaminated water is generated daily. 
Countermeasures for contaminated water are implemented in accordance with the following three principles: 

~---~~ ..... ~~--~~~~~~~~~~~~~~~~~~~~~~~--
11. Eliminate contamination sources I 

CD Multi-nuclide removal equipment, etc. 

(~J Remove contaminated water in the 
trench (Note 3l 

(Note 3) Underground tunnel containing pipes. 

I 2. ~water from contamination I 

(~)Pump up groundwater for bypassing 

@Pump up groundwater near buildings 

(!;?J Land-side impermeable walls 

(~; Waterproof pavement 

3. Prevent leakage of contaminated water 

7~ Soil improvement by sodium silicate 

~6~ Sea-side impermeable walls 

(~; Increase tanks (welded-joint tanks) 

f ~"''~,~'~x~~i :·.A 

i ·:. ·:.-:"' ~ .- -.; . -- · ·-.:. : · -, ~round rnprovemenl 
. ~ ...:.~" . - ... : 
'®Renow 

contaminated water ~ 
in lhe trench 

r @Land-side 
:i:meable ~ GJ [!] ~ GJ 

. '@Wells near the i/1 
· buildings (sub-drain) . 
!• • ! ';Ji' 
@Grounct.vater bypass 

@ Wateiproof pawmem 

. .., ;l ! . I 
~ 

Arn for installation 
of tanks 

1110 

Multi-nuclide removal equipment (ALPS). etc. 
• This equ1~ment removes rad ion JClides lrori the contar-iinated water 

in tanks and reduces risks. 
• T realment of contaminated water (RO concentrated salt water) was 

completed in May 2015 via multi-nuclide removal equipment, 
additional multi-nuclide removal equipment installed by TEPCO 
(operation commenced in September 2014) and a subsidy project of 
the Japanese Government (operation commenced in October 2014) . 

• Strontium-treated water from equipment other than ALPS is being re­
treated in ALPS. 

Land-side impermeable walls 
• Land-side impermeable walls surround the buildings and red Jee 

groundwater inflow into the same 
• On site tesls have been conducted since Augusl 2013 Construction 

work commenced in June 2014. 
• Freezing functioning test started at the end of April 2015 
• Regarding the mountain side, in which freezing will commence first, 

construction was completed on September 15. 

Sea-side impermeable walls 
• Impermeable walls are being installed on lhe sea side of Units 1 ·4, to 

prevent the flow of contaminated g roJndwater into the sea. 
• The inslallation of steel pipe sheet piles, which make up the impermeable 

walls, was completed in September 2015 Connection of lhese piles is 
underway. 

(High-performance 
multi-nucliile removal equipment) 



Progress Status and Future Challenges of the Mid-and-Long-Term Roadmap toward the Decommissioning ofTEPCO'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. 20-45°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 •alues ·1ary somewnat depending on the unit and locabon or the thermometer. 
• 2 In August 20t5. rhe radiation exposure dos• d•J• 1u 1h• rel•as•nl radioacri·•• mal•rials 'roir lh• Uni! t-4 R•aclor Buildings was evalual•d as l•ss than 0.00t2 mSviy•ar a! lh• si!e houndarie~. 

The annual radiation dose by natural radia!ion rs approx. 2 1 mSviycar {average m Japan) 

Pumping-up and release from subdrains started 
To reduce groundwater flowing into the buildings, pumping-up of groundwater 

from wells (subdrains) around the buildings started on September 3. Pumped-up 
groundwater was purified at dedicated facilities and released after TEPCO and a 
third-party organization confirmed that its quality met operational targets. A total 
of 4,025 m3 was released including groundwater pumped up since September 3 
(September 14-28). unit aq1L 

The release is managed so as to prevent IRe'e·e1c~': IRe'er~1c~~: Operation both OUtflOW Of Contaminated Water from target ,o\nnour:ement Wl-QG,delineslor 
densit~· lir1it O· nk119 Water Qoaldy 

the buildings and decrease of 
groundwater levels around the buildings 
lower than those inside the buildings. 

TEPCO is committed to continuously 
observing the operation targets firmly to 
improve water quality within the port and 
prevent contamination in the sea. 

Building cover 
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• Monitoring approx. once per 10 days confirms that the 
quality met the target of under 1 BQ/L. 
• Values against stronbum 9<l. 

BIC\\ICJ•J1 panel 
(CIOSl!d) 

Unit 2 

Construction of land-side impermeable walls completed 
Regarding three sides on " ~ 

the mountain side of the land 
side impermeable walls, in 
which freezing will commenci 
first, construction including 
filling of coolant was 
completed on September 15. 

Through these works, 
preparation for freezing was 
completed for these sides on 
the mountain side. ··- ·- .... 

<Construction status of land-side impermeable walls> 

"''"'·"'-'''"',."'''E.o1L· 

I•.' ....... :.:. 

~ ........ , ....... ,,;,·~>.S..1.1 

Investigative results into 
Unit 3 PCV equipment hatch 

Due to high-dose puddles identified 
around the Unit 3 PCVequipment hatch in 
the past. an investigation using a small 
camera was conducted on September 9 

The investigation identified no leakage 
from nor distortion of the equipment hatch, 
although leakage was detected from the 
ceiling and a deposit of coating films on the 
floor. 

<Analytical results of temporary storage tanks (values of analysis by TEPCO) 
These results will be utilized in future 

consideration of PCV investigation methods. 

Unit 3 

Cover for fuel removal . 

Removed fuel (assemblies) 
Construction 
cmm1>unrain 

side 
coniplered 

1533/1533 

~ 
Dr1ll1nq 1or froze!'I pi;>e') 

''"'1
1

's'(f3'~·1~~3>/1568 

Unit4 

Oti!ltt19 ~·,,, lrhU!!~Jt ~le~ 
compl ... ted (A'9 or ~ptem~r29) I 

Leakage of rainwater from 
inner fence to outer fence 

in tank areas 
On September 9, 11, 12 and 14, leakages 

of rainwater were detected from the inner 
fence, where rainwater accumulated due to 
heavy rainfall, to the inside of the outer 
fence in tank areas. 

Both the repair of leakage points and 
collection of rainwater were completed and 
no outflow into the sea was identified. 

To prevent recurrence, ongoing 
preservation activities such as inspection 
methods will be reviewed. 

Installation of steel pipe sheet piles for sea-side impermeable walls completed 
To prevent the outflow of contaminated water into the sea, sea-side impermeable walls have been installed. 
Closure of these walls resumed 

on September 10 and installation 
of steel pipe sheet piles was 
completed on September 22. 

Following the installation, 
connection of these piles and 
landfill inside the sea-side 
impermeable walls started, which 
will prevent the outflow of 
groundwater into the sea. 

2/10 

I ., . 

Before resuming installation Installation work Alter installation 
<Installation of steel pipe sheet piles for sea-side impermeable walls> 



Major initiatives - Locations on site Installation of steel pipe sheet piles for 
sea-side impermeable walls completed 
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Pumping-up and release from 
subdrains started 

Sea·side 

Investigative results into 
Unit 3 PCV equipment hatch 

Construction of land-side 
impermeable walls 

completed 
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Provided by Japan Space Imaging, (C) DigitalGlobe 

Data (10·minute value) of Monitonng Posts (MPs) measuring airborne radiation rate around site boundaries show 0.845 • 3.34 7 ~S•lh (August 26- September 29, 201 ~;. 
We improved lhe measuremenl conditions of monitoring posts 210 8 lor precise measuremeni of air dose rate. Conslruclion works such as 1rea-cleanng, surface soil removal and shield wall setting were implemented from Feb .10 lo Apr. 18, 2012. 
Therefore monitonng results at these points are lower than elsewhere in the power plant site. 
The radiation shielding panel around monitonng DOSI No. 6. which 1s one of the 1ns1ruments used 10 measure the radiation dose of the power station site boundary, were taken off from July 10·11. 2013, since the surrounding radiation dose has largely fallen down due lo furthercutbng down of the forests etc. 
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I. Confirmation of the reactor conditions 
1. Temperatures inside the reactors ] 

Through continuous reactor cooling by water injection, the temperatures of the Reactor Pressure Vessel (RPV) bottom 
and the Primary Containment Vessel (PCV) gas phase have been maintained within the range of approx. 20 to 45°C for 
the past month, though they vary depending on the unit and location of the thermometer. 

·c 
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RPV bottom temperatures (recent Quarter) 

2. Release of radioactive materials from the Reactor Buildings 
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PCV gas phase temperatures (recent Quarter) 
• Tl"c tr~nc 9ra:ihs i'lO'// part of the tcmpcra.11..rc data mc-asur~d a: mul:ip c po nti. 

As of August 2015, the density of radioactive materials newly released from Reactor Building Units 1-4 in the air and 
measured at the site boundaries was evaluated at approx. 4.0x10-·1 Bq/cm3 for Cs·134 and 6.9x10·11 Bq/cm3 for Cs·137 
respectively. The radiation exposure dose due to the release of radioactive materials was less than 0 0012 mSv/year at the 
site boundaries. 

0.6 - 1.7 

Annual radiation dose at site boundaries by radioactive materials (cesium) released lrom Reactor Building Units 1-4 

(Re~renee) 

0.5 . 

0.1 

" . 
.~J,~~·~~1~,~~~,~~,~~~-~, 

2011 2012 2013 2014 2015 

·The density hmit of ra<::ioC1ttive rnoteriols 1n th~ <:1irout:rnJe the surrounding 

monitoring area: 

(Cs-134]: 2 x 10' •. Bqlcm' 

(C•-137]: 3 x 10·' Bqlcm' 

.. Oust deoSl1y arourld the site boui._daries of Fukushima Oa1ic1._i Nuclear 
Power Stcition (Clttual rnecisured vcilue::>): 
(Cs-134]: ND (Detecl1on limit: opprox. 1x10 'Bqlcm') 

(Cs-137]: ND (Detection limit: opprox. 2 x 10" Bqicm') 

• Doto or Monitoring Pn•t• (MP1-MPll). 

Data of Mol"litoring Posts cMPs) 1neas1..1riog the airborne radiatiof~ rate 
around site boundan•• showod 0.845- 3.347 ~Svlh (Auyust 26-
September 29, 2015). 

To measure the variation in the airborne radiation rate of MP2-MPB more 

~r.r.ur.:itP.ly, P.nV'imnmP.n1~1 improv~mAnt (trP.P. trimming, rP.mo\l~I of 

surface soil and shielcing around me MPs) was compieted 

No:e: 01ffe·en: fo·mules ad coeff1<:1ents were 1..sed lo e\lelue1e lhe rac1ettior dose 11 :he tetcib1;· ope•etl1or plan etnc mc1lhl;· repo·L ·i-e evetl1..ett1or meltiods were in:et;ra:ec 1r Septem!Jer 
2C12. A~ l'lP.f.JP.I(@.mo· .. ~ fmm 1h@. s::iP.rl fuP. p:>r;. •:SF'P:• -::ommP.r~:J for Uni: 4 lhP. r~c:i;r:ir/1 P.xpos.1rP. clo~P. f':>m Uni: 4 l\'~~ ~c:dP.c: IC';. :h~ i1P."'S ~u:>jP.c: 10 ~"~lu~t :>n ~in-::@. NMP.mhP.r 
2C13. The C\•a ua:io'l has. bc~n chan£Cd 10 a mc·t'lod xinsiccri'lg :he •1all .. cs o1 corti'luous d1..s.t mooi:o•s. ~ 'lCC FY2C15. l\1ilh data t:i be evaluat~d moothl\• and aor:iu'lccd 11"c 
folla1;ogmo1t1. 

· 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 in the cold shutdown condition or criticality sign 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. Contaminated water countermeasures 

To tackle the increase in accumulated water due to groundwater inflow, fundamental measures to prevent such inflow into the Reactor 

Buildings will be implemented, wllile improving tile decontamination capability of water treatment and preparing facilities to control the 

contaminated water 
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);.- Operation of groundwater bypass 
From April 9. 2014. the operation of 12 groundwater bypass pum~ 
groundwater. The release commenced from May 21, 2014 in the~ 
Liaison Office for the Decommissioning and Contaminated Water Is 
2015. 134,296 m3 of groundwater had been released. The pumped 
tanks and released after TEPCO and a third-party organization (Jap 
quality met operational targets. 
It was evaluated that the groundwater inflow had decreased bv app 
by September 3, 2015 since the full-operation start of the groundwa 
such as this bypass and water stoppage of the High Temperature 
operation start of water treatment facilities including subdrains, we 
difficulty in distinguishing between the effect of these facilities < 

evaluation via the ongoing method was terminated. 
For pumping well Nos. 1, 2, 3 and 6. water pumping was suspende 
August 5 - September 4; No. 3: July 28 - September 1; No. 6: July~ 
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Figure 1: Analytical results of inflow into buildir 

);.- Status of water treatment facilities including subdrains 
To reduce groundwater flowing into the buildings, pumping-up of 1 

buildings started on September 3. Pumped-up groundwater was p 
TEPCO and a third-party organization had confirmed that its qualil 
cesium 137: 1 Bq/L, gross W: 3 Bq/L, tritium; 1,500 Bq/L) (see Fig 
was drained in five releases. Groundwater pumped up from gro 
released from September 28 after being purified. 

The water level of subdrains located on the mountain side of the bu 
any significant variations in water levels of subdrains located on the : 



Release after confirming that the waler quality meels the operation targets 
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Figure 2: Melhod to manage the water quality of subdrains and groundwater drains 
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Figure 3: Concept of subdrain operalions 

);> Construction status of land-side impermeable walls 

'•'.'~ner le\·el is 1ea1.cec - 9rtlchn11·,. 8Ccc.'l:ling ~ wMer 
leY':'ls., et:. ;al su11t;Jndin~ 
aieas 

To facilitate the installation of land-side impermeable walls surrounding Units 1-4 (a subsidy project of the Ministry of 
Economy, Trade and Industry), drilling to place frozen pipes commenced (from June 2, 2014). 

Regarding the mountain side, in which freezing will commence first, following the installation of frozen pipes, which 
finished on July 28, filling of brine also finished on September 15. Through these works. preparation for freezing 
was completed for these sides on the mountain side. 
From April 30, the freezing functioning test was underway at 1 B points (58 frozen pipes, approx. 6% on the mountain 
side). Brine supply to freezing functioning test points was suspended from August 21 due to the filling of brine 

Regarding the sea side, as of September 29, 2015. drilling at 592 points (89%. for frozen pipes: 467 of 532 points, 
for temperature-measurement pipes: 125 of 131 points) and installation of frozen pipes at 387 of 532 points (73%1 
had been completed (see Figure 51. 
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Figure 5: Drilling status for frozen-soil impermeable walls and 

-,. Operation of multi-nuclide removal equipment 
Regarding multi-nuclide removal equipment (existing, additional am 
water are underway (for existing equipment. System A: from Mai 
System C: from September 27, 2013; for additional equipment, S\ 
from September 27, 2014, System C: from October 9. 2014; for I 
2014). 

As of September 24. the volumes treated by existing, additions 
equipment were approx. 254.000. 203.000 and 85.000 m' respect 
J HDl tank. which contained water with a high density of radioacti 
multi-nuclide removal equipmentl. 

For Systems A and C of existing multi-nuclide removal equipment, 
absorption vessels are being installed to improve their performanci 



required to Ire at waslewater generated in associalion with inspections, remaining RO-concentrated salt water, etc 
An inspection for System B will be conducted after Systems A and C have been inspected. 
To reduce the risks of strontium-treated water, treatment by additional and high-performance multi-nuclide removal 
equipment is underway (addilionat: from May 271 high-performance: from April 151 As of September 241 approx. 
100.000 m' had been lrealed 

);;- Toward reducing the risk of contaminated water stored in tanks 
Treatment measures comprising the removal of strontium by cesium absorption apparatus (KURION) (from January 
6) and secondary cesium absorption apparatus (SARRY) (from December 26, 2014) are underway. As of 
September 24, approx. 108.000 m3 had been treated. 

);;- Measures in Tank Areas 
Rainwater, under the release standard and having accumulated inside the fences in the contaminated water tank 
area. was sprinkled on site after eliminating radioactive materials using rainwater-treatment equipment since May 21, 
2014 (as of September 28, 2015 a total of 35, 180 m3). 

;, Leakage of rainwater from pipe penetrations of the inner fence to inside the outer fence in tank 

areas 
On September 9, a leakage of rainwater (approx. 63L) was detected from an inner fence connection to the inside of 
the outer fence on the north side of the HS area. The leakage was lerminated by water stoppage lreatment (as an 
emergency measure) for the relevant connection and the rainwater was collected on the same day. No outnow into 
the sea was identified. As additional measures for this point. water stoppage lreatment was provided for the existing 
fences and pipe penetrations by September 14. 
On September 9, leakages of rainwater (peaking at approx. 3,200L) were detected from two pipe penetrations of the 
inner fence to the inside of the outer fence in the C area. The leakages were terminated by water stoppage 
trealment (as an emergency measure) for lhe relevant penetrations and the rainwaler was collected the same day. 
No outHow into the sea was identified. As additional measures for these points, pipe penetrations and both the inner 
and outer surfaces of fences will be filled with water stoppage materials and caulked. 
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On September 11, a leakage of rainwater (approx. 924L) was detect 
to the inside of the outer fence in the H4 north area. The leakage v 
an emergency measure) for the relevant connection and the rainwa 
12, further leakage was delected from a point 10m away from the 
stoppage treatment was provided. No outnow into the sea was ider 
waler stoppage treatment by spraying polyurea was provided by Se~ 
On September 14, a leakage of rainwater (approx. 320L) was detect 
of the inner fence to the inside of lhe outer fence in lhe H6 area. If 
was provided for the relevant poinls from the same day and the I 
rainwater was collected by water-absorbing mats on September 
addilional measures for these points, the pipe connections we 
September 17. 
To prevent recurrence, the ongoing preservation activities (inspe1 
reexamined and reviewed 

:;.. Overflow from the sampling rack of the 2rd cesium absorpti 
On September 29, an overflow (approx. 210L) was detected from 
apparatus (Sarry). No leakage outside the building was identified. 1· 

up and fixed in the middle, which hampered the flow of water thro1 
countermeasures, caution signs will be displayed, the hose will be r 
manner to minimize up-and-down fluctuation. 
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Figure 6: Status of accumulated water storage 

: 2. Fuel removal from the spent fuel pools • 

Work to help remove spent fuel from the pool is progressing steadily while ensuring seismic capacity and safety. The removal of spent 
fuel from the Unit 4 pool commenced on November 18, 2013 and was completed on December 22, 2014 

);;- Main work to help remove spent fuel at Unit 1 
On July 28, work started to remove roof panels of lhe building cover. As of September 30, five of six roof panels had 
been removed. During these works. no significant change was identified in the dust densities at dust monitors and 
monitoring posts, etc. The sixth panel will be removed around October 5. 
It was confirmed that the wind speed within lhe building cover with two panels removed decreased to "one-281h -

one-7t1" of that outside the building during strong wind. 
The dismantling of the building cover is being conducted with anti-scattering measures steadily implemented and 
safety prioritized above all. 

:7 Main work to help remove spent fuel at Unit 2 
To help remove spent fuel from the pool of Unit 2 Reactor Building, dismantling of interfering buildings around the 
Reactor Building is underway from September 7 to clear a work area for installing large heavy-duty machines, etc. 
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-,. Main work to help remove spent fuel at Unit 3 
On September 3, oil leaked onlo the water surface of the spe 
within the pool. which involved a hydraulic hose of the steel cu 
The leakage was terminated by shutting down the steel cutter 
fuel pool was suspended to collect the oil. Work resumed on S 

I 3. Fuel debris removal 

In addition lo dec~ntamination and shield installation to improve PCV accessibili 
required to prepare to remove fuel debris (such as investigating and repairing PC' 

:... Investigation into TIP, Main Steam Valve and Airlock Room 
To confirm the need for dose reduclion that may facilitate fut• 
investigation commenced on September 24, at the TIP and Main 
investigated and the Airlock Room, in part of which a high dose was 



Legend of map dose 
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Main Steam Valve Room 

TIP Room 

Figure 7: Dose status and investigation points on Unit 1 Reactor Building 1" floor 

);;- Removal of shielding blocks in front of Unit 2 X-6 penetration 
Regarding the removal of shielding blocks in front of Unit 2 X-6 penetration, which was suspended since July 8 to 
facilitate earlier removal. a method using small heavy machines was planned. As the mock-up test confirmed its 
feasibility. work to remove these blocks resumed on September 28. On September 30, the removal of iron sheets 
installed behind the blocks was completed. while on October 1, removal of interfering blocks for future investigations 
was also completed. 

);;- Investigation into the Unit 3 PCVequipment hatch 
In 2011. high-dose puddles were identified in and around grooves of the shield-plug transfer rail of Unit 3 PCV 
equipment hatch. Due to potential leakage from the equipment hatch seal, an investigation into the status of this 
seat, etc. using a small camera was conducted on September 9, to examine leakage prevention measures of 
contaminated materials from the equipment hatch during fuel debris removal. The investigation identified no leakage 
from nor any distortion of the equipment hatch. while detecting a deposit of coating films on the floor inside the 
shield plug, puddles in the transfer rail grooves and leakage, presumably rainwater or dew condensation, from the 
upper part inside the shield plug. Based on these investigative results, the insertion of a small investigative device 
will be planned. 

4. Plans to store, process and dispose of sol id waste and decommission of reactor facilities I 
Promoting efforts to reduce and store waste generated appropriately and R&D to facilitate adequate and safe storage, processing and 
disposal of radioactive waste 

;;.. Management status of rubble and trimmed trees 
As of the end of August, the total storage volume of concrete and metal rubble was appro.J<. 157,800 m' (+ 2.500 ml 
compared to at the end of July, with an area-occupation rate of 62%). The total storage volume of trimmed trees was 
approx. 8,200 m3 (-900 m3 compared to at the end of July. with an area-occupation rate of 64%}. The increase in 
rubble was mainly attributable to construction related to facing and the installation of tanks. The decrease in trimmed 
trees was mainly attributable to the arrangement of areas. 

;;.. Management status of secondary waste from water treatment 
As of September 24, 2015. the total storage volume of waste sludge was 597 m' (area-occupation rate: 85%) and 
that of concentrated waste fluid was 9,326 m3 (area-occupation rate: 47%). The total number of stored spent vessels, 
High-Integrity Containers (HICs} for multi-nuclide removal equipment, etc. was 2,770 (area-occupation rate: 46%). 
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I 5. Reactor cooling I 
The cold shutdown condition will be maintained by cooling the reactor by wate 
monitoring will continue 

:;.. Sharing of circulating cooling facilities of Unit 1-3 spent fue 
Regarding the circulating cooling facilities of Unit 1-3 spent fuel po< 
secondary cooling facilities installed for each Unit, to a common sec 
will be implemented. From October, preparatory construction will cor 
(1) Reducing the number of installations by sharing facilities to strea 
(2) Installing the facilities in a low-dose areas to reduce exposure du 

:... Purification of water in the Unit 1 spent fuel pool 
For water in the Unit 1 spent fuel pool, decontamination is under 
desalination needs due to potential weather damage after removal o 

:... Investigation inside Unit 3 PCV and installation of a perma1 
An investigation inside Unit 3 PCV will be conducted in October, i1 
from the PCV penetration (X-53) to check the status inside the PCV, 
accumulated water. 
Following the internal investigation, thermometers and a water-level 
As preparation for the internal inspection, following the drilling al 
mock-up test of this investigation device is underway. 

I 6. Reduction in radiation dose and mitigation of contamination I 
Effective dose-reduction at site boundaries and purification of port water to mitigatE 

';> Status of groundwater and seawater on the east side of Tu 
To check the eftect of contaminated water countermeasures on ti 
within the port, the number of nuclides to be measured will be addec 
limits will be reviewed. 
Regarding the radioactive materials in groundwater near the bank c 
density has been increasing in groundwater Observation Hole No. 1 

at around 25,000 Bq/L. Pumping of 1 m'lday of water from Observat 
Regarding the groundwater near the bank between the Unit 1 an 
Observation Hole Nos. 1 and 1·17 has remained constant at ar 
February 2015, the density of gross ~ radioactive materials at g 
increasing and currently stands at around 7,000 Bq/L while that at gr 
decreasing and currently stands at around 4 ,000 Bq/L. Water pum 
early October. 
Regarding radioactive materials in the groundwater near the bank t 
tritium has been increasing since July and currently stands at arou 
materials increased to 10,000 Bq/L in September. Water pumping · 
October. 
Regarding the radioactive materials in groundwater near the bank I 
was maintained at all observation holes. Water pumping from the rer 
Regarding the radioactive materials in seawater outside the sea 
channels of Units 1-4, a low density equivalent to that at the point 1 

up to August. 
The density of radioactive materials in seawater within the port has r 



Regarding the radioactive materials in seawater outside the port. the densities of cesium 137 and tritium have 
remained within the same range previously recorded Though the density of gross ~ radioactive materials remained 
below the detection limit (15- 18 Bq/L}, it has been at a level equivalent to the detection limit since late March 2015. 

Though the density of gross ~ radioactive materials was 24 Bq/L on the northeast side of the port entrance on June 
15, the densities of strontium 90 at the port entrance. on the north side of Unit 5 and 6 outlets and near the south 
outlet have remained low. No change was identified in the density of gross ~radioactive materials on the north side 
of Unit 5 and 6 outlets and near the south outlet. 
Regarding the sea-side impermeable walls, following lhe installation of steel pipe sheet piles, which resumed on 
September 10 and was completed on September 22, connection of these piles is underway. 
On September 5, coating on fishery works of lhe north breakwater commenced. 

For release to the K drainage channel, temporary fences and transfer pumps were installed to transfer to C drainage 
channel. which leads to the port. On September 7. 9. 11, 17 and 18, it was confirmed that rainwater overnowed from 
the temporary fences. some of which was released into the sea. Cleaning and installation of purification materials 
continues at K drainage channel while steadily continuing to switch to the port within FY2015 

);;- Investigation into the contamination status on Unit 3 and 4 Turbine Building roofs 
To investigate the contamination slatus on the roofs of Unit 3 and 4 Turbine Buildings, additional inspection using a 
multi-copter has been underway from September 16. 

_J 
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Figure 8: Groundwater density on the Turbine Building east side 
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Figure 9: Seawater density around tn 

Figure 10: Progress status of impermeable walls on 1~ 

I 7. Review of the number of staff required and efforts to improve the labor em 

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 least one 1 
quarter from May to July 2015 was approx. 14,100 (TEPCO and 1 

monthly average number of actual workers (approx. 11, 100). Acee. 
on site. 
II was confirmed with prime contraclors that the estimated manpo· 
6.710 per day: TEPCO and partner company workers)* would bE 
workers per day for each month (actual values} were maintained, 

Figure 11) · ·Some woroi:s ror which corlraclv1al p·ocecures Ila\ 

The number of workers from Fukushima Prefecture has remained ti 
the prefecture has declined slightly. Accordingly. the local employm1 
as of August remained at around 50% with a slight increase. 



The average exposure dose of workers remained at approx. 1 mSv/month during FY2013, FY2014 and FY2015. 
(Reference: Annual average exposure dose 20 mSv/year ~ 1.7 mSv/month) 

For most workers, lhe exposure dose was sufficiently within the limil and allowed them to continue engaging in 
radiation work. 
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Figure 12: Cnanges in monthly individual worker exposure dose 
(montnly average exposure dose since Maren 2011) 

);- Status of heat stroke cases 
As of September 29 in FY2015, there were a total of 15 heat stroke cases. 12 of which attributable to work and three 
alleged cases. Thorough preventive measures for heat stroke continue to be taken (As of the end of September 
FY2014. there were a total of 32 heat stroke cases. 15 of which attributable to work and seventeen alleged cases.) 

I 8. Other : 

);.- Implementers of the decommissioning and contaminated 
supplementary budget) were decided 
Public offerings were made regarding the "development of invest 
vessels" (offering period: July 21 - August 20, 2015). 

Following screening by the review board, comprising external expert 
28. 
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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 21-29)"; unit (Bq/L); ND represents a value below the detection limit Sea side 

Source: TEPCO website Analysis results on nuclides of radioactive materials around Fukushima Daiichi Nuclear impermeable wall 
Cesium-134: 3.3 (2013/10/17) -7 ND(0.55) Below 1/6 
Cesiu m-137: 9. O (2013/10/17) -7 ND( O .45 )Below 1/20 

Power Station http:l/www.tepco.eo.jp/nu/fukushima-np/f1/smp/index-j.html Silt fence 
--------~ 

Gross~: 74 (2013/ 8/19) -7 ND(17} Below 1/4 
Cesium-134: 0.84 

3.6 
26 
22 

Tritium: 67 (2013/ 8/19) -7 ND(l.8) Below 1/30 
Cesium-137: Cesium-134: 3. 3 12013/12/24) -7 ND( 0. 62) Below 1/s 

Cesium-137: 7.3 12013/10/11) -7 ND(0.42)Below 1/10 Gross~: 
Gross~: (2013/ 8/19} -7 ND(17) Below 1/4 

Cesium-134: 4.4 (2013/12/24) -7 ND(0.50) Below 1/8 
Cesium-137: 10 (2013/12/24) -7 ND(0.51)Below 1/10 
Gross~: (2013/ 7/ 4)-7 ND(17) Belowl/3 
Tritium: 59 (2013/ 8/19) -7 ND(l.8) Below 1/2 

Cesium-134: 5.0 (2013/12/2) -7 ND(0.64) Below 1/7 
Cesium-137: 8.4 (2013/12/2} -7 0.71 Below 1/10 
Gross~: (2013/8/19) -7 18 Below 1/3 
Tritium: 52 (2013/8/19) -7 ND(l.8) 

Cesium-134: 2.8 (2013/12121 -7 
Cesium-137: 5.8 (2013/12/2) -7 
Gross ~: (2013/8/19) -7 
Tritium: 24 12013/8/19) -7 

Legal 
discharge 

limit 

Cesium-134 60 10 

Cesium-137 90 10 

30 10 

Tritium 60,000 

ND(l.6) 
ND(l.8) 
ND(18) 
ND(3.0) 

Below 6/10 

Below 1/3 

Below 1/2 
Below 1/8 

Tritium: 

Cesium-134: 5.3 (2013/8/ 5} -7 ND(0.53) Below 1/10 

Summary of 
TEPCO data as 
of September 30 

Cesium-137: 8.6 (2013/8/ 5) -7 1.2 Below 1/7 
Gross~: (2013/7/ 3) -7 ND(16} Below 1/2 
Tritium: 340 (2013/6/26) -7 2.8 Below 1/100 

* 
Tritium: 68 (2013/ 8/19) -7 ND(l.8) Below 1/30 

Cesium-134: 3.5 (2013/10/17) -7 ND(0.52) Below 1/6 
~ _ Cesium-137: 7.8 (2013/10/17) -7 ND(0.51) Below 1/10 

"-' Gross~: 79 (2013/ 8/19} -7 ND(l 7) Below 1/4 
Tritium: 60 (2013/ 8/19} -7 ND(l.8) Below 1/30 

I Cesium-134: (2013/101111 -7 1.6 Below 1120 
~ [South ide Cesium-137: (2013/10/11) -7 5.0 Below 1/10 /hr in theOp rtl Gross ~: 320 (20131 s112) -7 Below 11s 

/ /$ Tritium: 510 (2013/ 9/ 2) -7 ND(lOO) Below 1/5 

Cesium-134: 
Cesium-137: 12013/12/16)~ 
Gross~: 390 (2013/ 8/12)~ 
Tritium: 650 (2013/ 8/12)~ 

890 
3,600 

Cesium-134: ND(3.3} Cesium-134: ND(2.l) 
Cesium-137: 5.9 Cesium-137: 4.6 
Gross~: 
Tritium: 

Gross~: 27 
100 * Tritium: 150 * 

Note: The gross~ measurement 
values include natural potassium 40 
(approx. 12 Bq/L). They also include 
the contribution of yttrium 90, which 
radioactively balance strontium 90. 
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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 21-29) Cesium-134 

Legal 
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 

~[Northeast side of port entrance( offshore 1 km~~,,.,--;0 [East side of port entrance (offshore 1 km)] 

Cesium-134: ND (2013)-4 ND (0.64) Cesium-134: ND (2013) -4 ND (0.67) 
Cesium-137: ND (2013)-+ ND (0.81) Cesium-137: 1.6 (2013/10/18)--+ ND (0.68) Below 1/2 
Gross~: ND (2013)-+ ND (17) Gross~: ND (2013} --+ND (17) 
Tritium: ND (2013)--+ ND (1.6) Tritium: 6.4 (2013/10/18)-+ ND (1.6) Below 1/4 

Cesium-134: ND (2013) --+ND (0.68) 
Cesium-137: ND (2013) -4 ND (0.75) ~ 
Gross~: ND (2013) -4 ND (17) 
Tritium: 4. 7 (2013/ 8/18) --+ ND (1.6) Below 1/2 ~...., 
~ r:;.· [Port entrance] 

~[North side of north breakwater(offshore 0.5km)] '-"E"-~\ • ... 

/f 

::>tronuum-~u 

0 
(strongly 30 10 correlate with 
Gross Bl 
Tritium 60,000 10,000 

[Southeast side of port entrance(offshore 1km)] 

Cesium-134: ND (2013)-+ ND (0.83) 
Cesium-137: ND (2013)-+ ND (0.72) 
Gross~: ND (2013)--+ ND (17) 
Tritium: ND (2013) -4 ND (1.6) 

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

~------. 
[North side of Units 5 and 6 discharge channel] 

~__L_JDllO<:.~~~~\~~~~~~·~·~-~~~~~~~~~ 
Cesium-134: 3.3 (2013/12/24)-+ ND (0.62) Below 1/5 
Cesium-137: 7.3 (2013/10/11)-+ ND (0.42)Below 1110 

Cesium-134: 
Cesium-137: 

ND (2013)--+ ND (0.84) 
ND (2013)--+ ND (0.49) 
ND (2013)--+ ND (17) 
ND (2013)--+ ND (1.6) 

Cesium-134: 1.8 (2013/ 6/21)-+ ND (0.76) Below1/2 
Cesium-137: 4.5 (2013/ 3/17)--+ ND (O. 76) Below 1/5 
Gross ~: 12 12013/12/23)--+ 16 
Tritium: 8.6 (2013/ 6/26)--+ ND (1.5) Below 1/5 

balance strontium 
90. 

Gross ~: (2013/ 8/19) --+ ND ( 17) Below 1 /4 
Tritium: 68 (2013/ 8/19)--+ ND (1.8) Below 1/30 

Gross~: 
Tritium: 

Cesium-134: ND (2013} --+ND (0.81) .. , ... Cesium-137: 3.0 (2013/ 7/15)--+ ND (0.75) Below 1/4 
Gross~: 15 (2013/12/23) --+ 11 
Tritium: 1.9 (20B/11/2s) --+ ND (2.0) 

---~ 

[Around south discharge\channel] 
~------~ " 

Sea side impermeable wall 

Silt fence 

......_ ______ ___. Summary of TEPCO data as of September 30 

Source: TEPCO website, Analysis results on nuclides of radioactive materials around Fukushima Daiichi Nuclear Power Station, http://www.tepco.eo.jp/nu/fukushima-nplf1/smplindex-j.html 2/2 



TEPCO Fukushima Daiichi Nuclear Power Station Site Layout 

© Rubble storage area 
0 Rubble storage area (planned) 
t9 Trimmed trees area 
a> Trimmed trees area tolannedl 

Q.;} High-level contaminated water tank 
C> High·level contaminated water tank (planned) 
{~:, Secondary waste from water treatment 
·'.:.:: .. " Seco11dary w;iste from water tre;itme11t (planned) 
$ Multi-nuclide removal equipment 
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Progress toward decommissioning: Fuel removal from the spent fuel pool {SFP) 
Reference 

Oc)Jt-e1 1. 2015 
Secretariat of the Team for Countermeasures for 

Decommissioning and Contaminated Water Treatment 
116 Corrnrer'ce fuel ·emova frc1r the Un I · -3 Spenl Fuel Pools 

Unit 1 I 
Regarol'ng IW1' removal from Unit 1 spent fuel pool. there is a plan to install a dedicated cover 

for fuel removal over the operating floor" i. 
Before starting this plan, the building cover will be dismantled to remove rubble from the top 

of the operating floor, with anti-scattering measures steadily implemented. 

·-·I 

f .. 
-~ 

.'. ·.~ : 

On July 28, removal of the roof panels started. All these panels will be removed by the middle of 
this fiscal year. Dismantling of the building cover will proceed with radioactive materials thoroughly 
monitored. 

Status of removal of roof panels 

• •~""'-..t•lll\cl'ltlr .... I 
•t'l\'8~~ 

:\cltldl'nol'illf 
·~Y'=*Ao*-1:1•4)1•:91Q - --, ~ 

.J""«"°""··l - -... 

• .. 
~·~ 

Flow of building cover dismantling 

--------------T 
Unit 3 

11 

To facilitate the installation of a cover for fuel removal, measures to reduce dose (decontamination and shielding) 
•. and rubble removal from the spent fuel pool are underway . 

._ ____ =!I (Decontamination and shielding: from October 15, 2013, rubble removal from the pool: from December 17. 2013) 
On August 2, 2015, the fuel-handling machine, the largest rubble which fell in the Unit 3 spent fuel pool (approx. 20t), was removed. 
To facilitate fuel removal, rubble removal from the spent fuel pool and dose reduction on the top floor of the Reactor Building will continue. 
In tandem with these works, training of fuel removal by remote control is underway. 

~ 
Removal of fuel-handling machine 

on Au ust 2 
Fuel handling machine removed from the pool Image of the cover for fuel removal 

-------------I Common pool I Storage area 

( Or.oi.pooo) 

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

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

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

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

Temporary dry cask ('J) 

storage facility 

Unit 2 II 
Kegarding tuel removal for Unit 2 spent fuel pool, two plans are being considered: 

Plan 1 to share a container for removing fuel assemblies and debris from the pool; 
and Plan 2 to install a dedicated cover for fuel removal . 

As both plans require work areas of large heavy machines, etc. to install a structure 
for fuel removal and a fuel handling machine. preparatory work is currently underway to 
construct a yard around the Reactor Building. 

Cvt11ea;: c.rane Cover for fuel renlovsl 

Image of Plan 2 

Unit 4 II 
In the Mid- and Long-Term Roadmap, the target of 

Phase 1 involved commencing fuel removal from inside 
the spent fuel pool (SFP) of the 1 •1 Unit within two years 
of completion of Step 2 (by December 2013). On 
November 18, 2013. fuel removal from Unit 4, or the 
1 •1 Unit, commenced and Phase 2 of the roadmap 
started. 

On November 5, 2014, within a year of commenc:ing , 
work to remove the fuel. all 1,331 spent fuel assemblies Fuel removal status 
in the pool had been transferred. The transfer of the 
remaining non-irradiated fuel assemblies to the Unit 6 SFP was completed on December 
22, 2014 (2 of the non-irradiated fuel assemblies were removed in advance in July 2012 
for fuel checks) 
This marks the completion of fuel removal from the Unit 4 Reactor Building. 
Based on this experience, fuel assemblies will be removed from Unit 1 ·3 pools. 

•A part ol the photo is corrected because it includes sensitive informalion relaled to 
physical protection. 

<Glossary> 
("tl Ope1a1ing floor: During regular inspection. the 
roof 0•1er lhe 1eacror is opened while on the 
operaling noor. fuel inside 1he oore is 1eplaced and 
1he core inte1nals are inspec1ed. 
("2lCask: Transporralion con1aine1 fo1 samples 
and eQuipmenl. including 1adioac1i'e ma1e1ials. 

An open space will be maintained in 
the common pool (Transfer to the 
temporary dry cask storage facility) Cpen:bi ~:rrT1ence::lcn Ap·l 12, w1:;; rron he Ga$\·slo1aqe bJildirg. :n i~te· cf i' :•1slin;idr1cash ~:rr :lele::I 

I Mir,' 21 2013:.: f>Jel 5~<>-ecl ir lhe :omMor POIJ sequen:ia11~·~1ans'errec 



30 laser scan inside the Unit 1 R/B ,(#~.:~ .. ~ 
underground floor "~ ~;:;.~·· ' --~ 't . I 
The upper part of the underground floor (torus room) of Unit 1 'ai ~ ! ........ 
RIB was investigated with a laser scan using a remote·controlled 11 ~ 
robot, and collected 30 data "''"'" / . 

30 data, which allows examination based on actual 
measurements, can be used to examine more detailed 
accessibility and allocation of equipment. 

' ~ ',.../ 
Image i:>f investigation 

Combining it with 30 data on the RIB 1 sl floor allows obstacles on 
both 1st and underground floors to be checked simultaneously. 
This allows efficient examination of positions lo install repair 
equipment for PCVs and vacuum break lines. 

Unit 1 
Air dose rate inside the Reactor Building: 
Max. 5.150mSvih (1 F southeast areaj (measured on July 4, 2012) 

Reactor Building 

Nitrogen injection flow 
rate into the RPV1')1: 

28.06Nml/h 

Temperature a1 the tria~~ular cor~er. 32 4-32.o"C 
{meas.ured on September 20, 2012:1 

Building cover 

,/ 

SFP :·z; temperature: 25.s"C 

Temperature inside the 
PCV: approx. 27''C 

PCV hydrogen concentration 
System A: 0.02vol%, 
System B: O.OOvolo/c 

Water level of the torus room: approx. OP3. 700 
(measured on February 20, 2013i 

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

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

Water level of the Turbine Building: OP2,819 

• Indices related lo the planl are values as of 11 00, September 30, 2015 Turbine Building 

.--A 
External appearance of 
remote·controlled robot 

October 1, 2015 
Secretariat of the Team for Countermeasures for 

Decommissioning and Contaminated Water Treatment 
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Investigation in the leak point detected in the upper part of 
Unit 1 Suppression Chamber (S/Cr1l) 
Investigation in the leak point detected in the upper part of Unil 1 SIC from May 27, 2014 lrom 
one expansion joint cover among the lines installed there. As no leakage was identified 
from other parts, specific methods will be examined to halt lhe flow of water and repair the PCV. 

Status of equipment development toward investigating inside the PCV 
Prior lo removing fuel debris, lo check the conditions inside the Primary Containment Vessel {PCV). including the 
location of the fuel debris. investigation inside the PCV is scheduled. 
[Investigative autline) 
• Inserting equipment from Unit 1 X· 1 OOB penetration''~' lo investigate in clockwise and counter-clockwise directions. 

[Status of investigation equipment development] 
• Using the crawler-type eQuipment with a shape-changing structure which allows it to enter the PCV from the narrow access entrance 

(bore: 100mm) and stably move on the grating, a Field demonstration was implemented from April 10 to 20, 2015. 
• Through this investigation, information including images inside the PCV 1st Ooor and airborne radiation was obtained. The 

investigation also confirmed the absence of obstacles around the access aperture leading to the basement floor, which will be used in 
the next investigation. These results will be considered in next investigation of the PCV basement tloar. 

Investigation inside PCV 

<Gl:::~sar}'> 

(' 1) SiC (Suppressi~n Chamber): 
Sup?re;sion pool used a; the water source for 
1he en-er~ent core cooling system 

('l) SFP (Spent Fuel Pool): 
('3) RPV (React~r Pressure Ves;;el) 
(' 4) PCV (Primar1 Containment Vessel) 
('5) Penetration: Throu~h·hole offhe PCV 



Progress toward decommissioning: Works to identify the plant status and toward fuel debris removal October 1, 2015 

Identify the plant status and commence R&D and decontamination toward fuel debris remov 
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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, 2014). 

• On April 17, 2014, removal of the broken thermometer failed and was 
suspended Rust-stripping chemicals were injected and the broken 
thermometer was removed on January 19, 2015. A new thermometer was 
reinstalled on March 13. 2015. The thermometer has been used as a part of 
permanent supervisory instrumentation since April 23. 

(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 interlerence with existing grating 
(August 13, 2013). 

• The instrumentation was removed on May 27, 2014 and new instruments 
were reinstalled on June 5 and 6, 2014 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 approx. 300mm from the bottom. 

Unit2 

I (·:.-: 
' M

·:...-'.:".". 
. 

:~ 
0

Th:rmometer 
with wire guide 

Removal situation of broken 
thermometer inside Unit 2 RPV 

Reactor Building 

Air dose rate inside rhe Reactor Building: Max. 4,400mSvlh (1F southeast area. 
upper penetration''': surface) imeasured on November 16, 2011) 

Nitrogen injection flow 
rate into the RPV•'li: 
15.67Nml/h 

Sf P('<) temperature: 25.1 t 

Air do>e rate inside the torus room: 
30· 118mSwh(measured on Apnl 1a. 2012) 
6·134mSvih(mea;u1e<I on Apnl 11. 2013) 

Water level a1 lhe1riangular oorner: OP3.050·3.190 
(measure~ on June 28. 2012! 

Water level of the Turbine Building: OP2.978 Turbine Building 
•Indices related to plant are values as ol 11:00. September 30, 2015 

Investigative results on torus room walls 

Status of equipment development toward investigating inside the PCV 
Prior to removing fuel debris, lo check the conditions inside the Primary Containment Vessel (PCVJ. including 
the location of the fuel debris. investigations inside the PCV are scheduled. 
[Investigative outline] 
• Inserting the equipment from Unit 2 X-6 penetrationrii and accessing inside the pedestal using the CRD rail 
lo conduct investigation. 

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

method and equipment design are currently being examined. 
• As a portion of shielding blocks installed in front of X-6 penetration could not be moved. a removal method 

using small heavy machines was planned. The work for removing these blocks resumed on September 28 
arid removal of interleririg blocks for future investigations was also completed on October 1. 

All(lfN'liwgtield I 
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Sel·IRftli"I. ••9m•rt 
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Investigative issues inside the PCV and equipment configuration (draft plan) 
<Glossary> 
('1 J Penetrab~n· Through-hole ~f the PCV ('l) SFP iSpent Fuel Poolj 
('3J RPI/ (Reactor Pres;ure Vessel) (• 4) PCV (Primary Containment Vessel) 
('SJ Trace" Material used to trace the 'luid flow. Cla~ panicle; 
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Immediate 
tar et Identify the plant status and commence R&D and decontamination toward fuel debris removal 

October 1, 2015 
Secretariat of the Team for Countermeasures for 

Decommissioning and Contaminated Water Treatment 
416 

Water flow was detected from the Main Steam 
Isolation Valve* room 
On January 18, 2014. 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 outlet) 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, 2014, image data has been acquired by camera and the 
radiation dose measured via pipes for measurement instrumentation, which N 
connect the air-conditioning room on the Reactor Building 2nd floor with the Flcor drain '~nnel 

Investigative results into PCV 
equipment hatch 

• High-dose puddles were identified around PCV 
equipment hatch in the pa&!. Due lo the possibility of 
leakage from the equipment hatch seal. an 
investigation using a small camera was conducted 
on September 9 

•The investigation identified no leakage from nor 
distortion of the equipment hatch, while detecting 
leakage from the ceiling and a deposit of coating 
films on the floor. 

Main Steam Isolation Valve Room on the 1st floor. On May 15, 2014, water flow 
from the expansion joint of one Main Steam Line was detected. Water flow 

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. 

... :JI 
=,-·rt. 

• i 

Outline of the water-How status 
• Main Steam Isolation Valve: A valve to shut ofl the steam generated from 

the Reactor in an emergency Back floor 
surlace 

Ceiling 
surlace 

Unit 3 

Water level at lhe tnaogular corner: 0P3, 150 
\measured on Juoe 6, 2012) 

Air dose rate inside the Reactor Building: Max.4,780mSvih (1F 
northeast area, in front of the equipment hatch) (measured on 
November 27, 2012) 

Aor dose rale inside the IOIU$ room: 100-J60m$vlh 
(measured oo July 11. 2012) 

ater I vel of the urbine uilding; OP .2 

"Indices related to plant are values as of 11:00. September 30, 2015 

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. As the water level inside the PCV is high and 
the penetration scheduled for use in Units 1 and 2 may be under the water, another method needs to be examined. 

(Steps for investigation and eQuipment development] 
(1) Investigation from X-53 penetration:"; 

• From October 22-24, the status of X-53 penelralion, which may be under the water and which is scheduled for use to 
investigate the inside of the PCV, was investigated using remote-controlled ultrasonic lest equipment. Results showed that 
the penetration is not under the water. 

• An invesligarion of the inside of the PCV is scheduled for around the 1st half of FY2015. Given the high radioactivity around 
X-53 penetration, the introduction of remote-controlled equipment will be examined based on the decontamination status and 
shielding. 

(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 estimated 

that access to X-6 penetration is difficult. 
• For access from another penetration, approaches such as "further downsizing the equipment" or "moving in water ro access 

the pl'.T";."-"n" .~·-~· •nA ,.,;11 "\\-:nA ~-_,. 

:..>-- ~ tQ .. 
<Glossary> 
('t) SFP (Speol Fuel Paoli 
('2) RPV (Reaclor Pressure Ve.sel) 
(''3:1 PCV (Primary Containment Ves.~elj 
('4) Peoelratoon: Through· hole of the PCV 



Progress toward decommissioning: Work related to circulation cooling and accumulated water treatment line 
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516 Stably continue reactor cooling and accumulated water treatment, and improve reliability 

ork to improve the reliability of the circulation water injection 
cooling system and pipes to transfer accumulated water. 
• Operation of the reactor waler injec1ion system using Un• 3 CST as a water souroe commenced \from July 

S. l013). Compared to 1he pre\llOUS systems. m add11ion to 1he shortened outdoor line, tho roliab1li1y of tho 
reactor water IOJecbon system was enhanced, e.g. by increasing the amount of waler·souroe s1orage and 
en~ancing durability. 

• By newty ins1alling RO equipmeni inside the Reactor Building, 1he reactor water injection loop (circulation 
loop) will be shortened from approx. 3km to approx. 0.8km'. 

• The entire length of con1aminated water transfer pipes is approx. 2 1 km, including the 1ranster line of surplus 
water 10 the upper heights (appro• 1,3kmj. 

I r,inic:· Inc:· from S:.> I tc:.1\0 rq.ipmert 
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Groundwa1er bypass 

L.and·side 
imper~ble wall 

Preventing water from accessing contam;nation source 

(strontium-treated 
water, etc.) 

F a1;1lit1es imµrolfement 

Typhoon measures improved for Tank Area 
• Enhanced rainwater measures were implemented, including increasing the height of fences to 

increase the capacity to receive rainwater and installing rain gutters and fence cover to 
prevent rainwater inflow. Though a total of 300mm of rainfall was recorded by typhoon Nos. 
18 and 19 in 2014, no outflow of contaminated rainwater from inside the fences was detected. .. 

Before installing the fence cover After installing the fence cover 

Completion of purification of contaminated water (RO concentrated salt water} 
Contaminated water (RO concentrated salt water) is being treated using seven types of 
equipment including the multi-nuclide removal equipment (ALPS). Treatment of the RO 
concentrated salt water was completed on May 27, with the exception of the remaining water at 
the tank bottom. The remaining water will be treated sequentially toward dismantling the tanks. 

The strontium-treated water from other facilities than the multi-nuclide removal equipment will be 
re-purified in the multi-nuclide removal equipment to further reduce risks. 

Preventing groundwater from flowing into the Reactor Buildings 

Drainage of groundwater 
by operating the sub·dram 

purr.p ~ 

To reduce groundwater flowing into lhe buildings, pumping.up of groundwater from wells 
{subdrains) around the buildings started on September 3. 2015. Pumped·up groundwater 
was purified at dedicated facilities and released alter TEPCO and a third-party 
organization confirmed tnat its quality met operational targets . 

Reducing groundwater inflow by pumping sub-drain water 

Measures lo pump up groundwater flowing from the mountain side upstream of the 
Building to reduce the groundwater inflow (groundwater bypass) have been implemented. 
The pumped up groundwaler is lemporarily stored in tanks and released after TEPCO 
and a lhird·party organization have confirmed that its quality meets operational ta19ets. 
Through periodical monitoring, pumping of wells and tanks is operated appropriately. 
Al lhe observation holes installed at a height equivalent to the buildings, lhe trend 
shOwing a decline in groundwater levels is checked. 
The analytical results on groundwater inflow into the buildings based on existing data 
showed a d~lining trend. 

Via a groundwater byp~ss. reduce the groundwater level ~round the Building and groundw~ter inflow into the Building 

" To prevent the inHow of groundwaler into the 
Reactor Buildings, installation of impenneable -------~• 
walls on lhe land side is planned. <Glossary> 

F reozing plant 

Drilling holes lo install frozen pipes r1J CST (Con~ensate 
commenced from June 2, 2014. St~rage Tan~) 
Regarding the mountain-side, in which TanK lonemporan1r 
freezing will commence first. installation of st~ring ·.vale' used in 
frozen pipes was completed on July 28. 2015 . .__1_he...;p_1a_n1_. ---~• •••••ll•IJ Freezing functioning test started on April 30, 2015. 

Installing land·side impermeable walls around Units t-4 to prevent the inflow of groundwater into RIB 
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Immediate 
targets 

Reduce the effect of additional release from :he en:ire power sta:ion and radiation from radioactive waste (secondary wa'.er treatment waste, rut>oie. etc) 
generated after the accident to limit the effective radiation dose to be ow 1 rrSviyear at the site boJndaries. 

• Prevent contamination expansion in sea. decontamination within the site 

Expansion of full-face mask unnecessary area 

The number of dust monitors has increased lo ten with additional 
monitors installed in Units 3 and 4 slopes and tank areas. the full­
face mask unnecessary area will be expanded to approx. 90% of 
the site from May 29. 

However, wearing full· or half-fac:e mask is required for works 
exposed to highly concentrated dust; and full-face masks. for 
works involving a risk of ingesting c:onc:entrated salt water. etc. 

Full-face mask unnecessary area 

Operation start of the large rest house 
A large rest house for workers was 
established and its operation commenced 
on May 31. 
Spaces in the large rest house are also 
installed for office work and collective 
worker safely checks as well as taking 
rest. 
Meal service at the dining space, which 
had been temporarily suspended due lo 
the construction to ensure further 
improvement from a hygiene perspective, 
resumed on August 3 
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Installation of impermeable walls 
on the sea side 

sea-side impermeable will start Status of 
completed installation of steel pipe sheet piles 
for sea-side impermeable walls 

Installation of steel pipe 
sheet piles for sea-side 

impermeable wall 

Reducing radioactive materials in seawater within the harbor 
• The analytical result r~r data such as 1he density and level o' ~roundwater ~n the east isea) side ~I the Building 

idr.nhf1r.d 1~.;it oont;imin:ltr.d gmum1'1ialr.r 'lia~ lr:~king int~ s<:awatr.r 
• l\lo signi~canl change has been de1ecte~ in sea\\laler within the harbor for 1he past month, nor was any !>igmficant 

change ~etected in ottshore measurement resulls as o' last rnonlh. 
• To prevent conlaminat1~n expans1~n into the sea, the foll~win~ measures. are being 1mplemenled: 

(1 i Pre·:ent leakage o' conlaminated water 
• Gmun:::l 1mpmvr.mr:nt b<:hind thr. bank to pr<:v<:nt thr: r.xpan~ion of radin:lc:fr.•r: m;,tr.n;,1$. 

(Between Units 1 and 2: c~mpleted on Au~us\ 9. 20t 3: 
between Units 2 and 3: 'rorr Augu;t 29 and completed on December t2, 2013: 
bet.veen Units 3 and4: 'rorr August23. 20t3and oorrple\ed on January 23, 2014) 

• Pumping groun~water 1n oontaminaled areas ('rorr Augusl 9. (013 scheduled \o cornmenoe sequentially) 
(2j Isolate water ;rorr c:::ntamination 
• Enclosure ~y ground impro·:ement ~n the rr~uNain side 
(Be~•een Units 1and2: from August 13, 2013 and completed on March 25, 2014: 
belVteen Un•s 2 and 3·from October t, 2013 and corn~le1ed ~n Febl\Jal}' 6, 20t4: 
between Unit• 3 and 4: from October t9, 2013 and completed on March 5. 20t4i 

•To prevent the ingress of rainwater. the ground suracewas pa>edwith concrete (c~mmenced ~n Noverrber25. 
2013 and completed on May 2. 20t4i 

(3) Eliminate contaminati~n sources 
• Rerr~ving oontaminaled v1ater in b'l!nch trenches and closing them (corn~leted ~n Se~ternber t 9, 2013) 
• Treatrrent and remo·.•al o' contarrina1ed waler 1n the >eawa1er pipe trench 

Unit 2. November 25 to December 18, 2014 - tunnel sections were filled 
Februarf 24 lo Jul·f 10. 2015 • Verllcal Shafts 11;ere filled. Rerr~val of contarrinatedwalerwas completed 
on June 30. 

Unit 3: February 5 to April 8. 20t 5 ·tunnel ;ectrons were filled. 
May 2 toAugust 27. 20t5-l/e~ical Shafts were filled. Remo·:al of c~ntaminated water was oorrple\ed ~n 
July 30. 

Unit 4. Februar~ 14 - March 21. 2015 - tunnel sections vtere 'llled 
Aprrl t 5 to 28, 2015 • OFenin~ aperture• II and Ill were filled. 

Overview of measures 
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117' r v Y{t9;~1~~~11r~, 20151+9f314E3 f~t~F7J<:a~~8 v, 1Of327E3 ~cf~ 2 0 [Q] §O)f~F7J<:a 
hl7o nF7J<mr~, 6"~t14,916m 3o 

t~~11< B 9/28 10/2 10/3 10/5 10/6 10/8 10/9 10/11 

-~JtT7j( ~:/?No. G A B c D E F G 

tit *4 tl :Q°3i B 9/11 9/19 9/21 9/23 9/25 9/27 9/30 10/1 

Cs-134 ND(0.75) ND(0.63) ND(0.79) ND(0.69) ND(0.77) ND(0.85) ND(0.81) ND(0.69) 
~~1t.~ 
(J)Jj(~ Cs-137 ND(0.67) ND(0.53) ND(0.53) ND(0.66) ND(0.58) ND(0.66) ND(0.76) ND(0.80) 
(Bq/L) 

~~ ND(0.94) ND(0.80) ND(0.85) ND(0.85) ND(0.89) ND(0.94) ND(0.83) ND(2.0) 

H-3 420 470 410 320 250 250 230 200 

t~~7j(_;_ (m3 ) 715 786 532 727 451 652 833 778 

iit*4 tl :Q°X B 9/9 9/17 9/19 9/21 9/23 9/25 9127 9/29 

~~1t.it1J 
Cs-134 61 120 30 44 ND(11) ND(11) 60 ND(12) 

(})7j(jf 
(Bq/L) 

Cs-137 260 570 100 200 40 77 260 22 

~~ 300 700 - 240 - - - 41 

H-3 310 440 310 320 240 150 330 170 

* NDlcJ:~l±lBHJF.il*~~~l,.., ( ) 11'Jl:~l±lBRJF.il~ffeTo 
* -lj-::7't-:'v/;Jit.!~irmr:J:~;Jit.r:J:~J. -~~97.1<1'/?(})7.K~lcl:L '°9*1-t~m §ti <cs134=1. cs137=1. ~ /3 =3. HJ= 1.soo(Bq/L)) *~"t:'~~;::::C:fJ~ 
Pi&~"t:'~\:(, \~o 

* ~m §fl(})~~-111='?(, '\:lcl:, 108r:1 @]~jj}:(})~·NJT"t:'lcl:, ~l±l~H~~~ 1 Bq/Ll:"f lf1:~1i1i!a ... * ;Jit.ii1i7.I< ~r:t:>lt ~~~-1Z~':f1TI='?(, '\:lcl:, ;Jit.!~irm(})iftit.11fimtEtl(}) t=d)~ -@]-lj-/:11J >7'~~1i1i!o 
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-B:#ftT71<9~?No. A B c D E F G A 

~it*4f*~~B 10/5 10/6 10/7 10/9 10/12 10/13 10/15 10/17 

Cs-134 ND(0.54) ND(0.56) ND(0.65) ND(0.81) ND(0.68) ND(0.73) ND(0.67) ND(0.81) 
;•1t~~ 
(])7J<jt Cs-137 ND(0.63) ND(0.58) ND(0.58) ND(0.58) ND(0.53) ND(0.50) ND(0.58) ND(0.60) 
(Bq/L) 

~~ ND(0.8) ND(1.9) ND(2.4) ND(2.0) ND(2.3) ND(0.85) ND(2.2) ND(2.0) 

H-3 210 320 270 290 300 230 220 210 

~~JJ<.i. (m3) 727 905 800 822 802 736 693 647 

~it*4f*~~B 10/1 10/3 10/5 10/7 10/9 10/11 10/13 10/15 

;•1tlliJ 
Cs-134 17 16 ND(10) 15 13 27 28 15 

(])7J<jt Cs-137 
(Bq/L) 

79 87 36 76 83 97 130 86 

~~ - - 48 - - - 170 -

H-3 160 330 360 320 320 260 230 240 

* NDlcl:~tl:l~.LtW.il*~~~L., ( ) p;jl:~l±l~IJF.il~~Ta 
* 'lt:iFv/;til::.~iilftl::J::~;til::.l:J::~J. -~ft97.l<$Z/?(])J.1<.~lcl:I.. 'Tntilm § t~(Cs134=1. Cs137=1, :i: (3 =3. H3= 1,SOO(Bq/L))*~~~~~cfJ{ 
MUf~~~l..'~a 
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( 10/5, 10/7) 

10/3 10/13 

:ilir7/<f--"L.-:/tt:.+·A 

:tl!r 7/< f-.1/:/lt:/~·B 

:th r 7/< 1--· L.-:/lt:/ ~ c 
:th r 7/< 1-- l.-:/lt:/ f.:.D 

-:th r 7/< f-.1/:/lt:/ f.:.E 

10/23 11/2 
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:-; Sr-90 Ct~tfj ~~W fll) 
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* 0.9 
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[iiJfriM~l 

2015 ~ 10 F.1 29 B 

Jllm~:t.i**it~U 

,,. 2015~9.F.1r::t:>it~1 -4·~HIJM-T1P~m/J'i;O)JB:t:Jo~~tf:l_,;_!:~!J!flllit...t=*a~. 1.2 x 106 CBq/~) 

*;~~<9.>LJ. trlttf:lifJIO) 1::H1@c1.o x 101Bq/~)!:"flfil?-CL '~;:c!:~l~l..t=o 

);;> *~ tf:l 1::4:) It ~ft±t!rti-3'-0) ~~ cp ~~;f11~~Je:i.1Jllj:. Cs-134: 1.0 x 10 10 
( Bq/cm3

). Cs-137: 

2.5x10 10 (Bq/cm3
) ~<9.>LJ. 3~fif.J~ 1 ~ra,fUJCL.t=t;'€i-. ftii!!:ti-3'-l::f.>lt~~rt<*~:i:lj:, ~ra, 

0. 0032mSv *;f;i;)ct~~o 

[~~: ~m~~mrnt-T1fi0)&9:~. ii•~~,=~9 ~~1.1trJO)~Jt:iEr=~-:><*1~.m.~1Jt~!::iE~~i5-7F J 
Ji ill~~Jt[&t~O~O) ~~ cp 0) ilm'.~IJi · · · Cs-134: 2 x 10-s ( Bq/ cm3

), Cs-137: 3 x 10-s (Bq/ cm3
) 

:.OL-tO/ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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<4.0E+OS 
<3.4E+05 

''D" D <1.4E+05 

:.OL-tO~ 

[iiltfri~:l] 

>- 1 -4~tlmt-T1:P~m/J'J?O)-J&tf:l_;_ c i!~? k) ~. JJR-T1:P~m...t fiB~O)~~t:P1iU>tt1~~;!Ji c ~·.Ai-.;a 

Jl). ii~J!C~·.At--=E.=.; llz. l,(ji,~f-;~O)fi~~r::t!!!iilli~~1i!ffo (i$~id:i!!!iilli-¥~!1 ::-:>(, '-C lct~1J*ft~!m 

-,. fdJ'.Al::-:>L '-Cl;t. ~~~Bti.A 'ifJl~~iilfil::iSlt:f.>~-Nff*6~il'i;:1&t1:1.;.~~fiilliL -CL ':f.>fJ~. t&tl::l~n:f.>ti 

:,,-xt-R~AAI*Jt.-.:¥-f.l~i!~? k.l::tt."' -C 1J,~<. 1.&lt<ftliit1&~t1i~O))i~l::~:f.>r!-SB1.&lt<O)#c!:: 

fJ.:f.>t::.d'J. ;:tt1::~?.>1.&lt<~'*_;.1ct. i!~?.L..l::~?.>1.&lt<~'*.;.1::tt."'-Ct~d'J-C1J,~L 'c!::WiilliL -CL ':f.>o 



:.Ot·O/ 

~ :.ot-o:> 

~. :.ot-o::. 
:1:1 
:!] :.OHJ4 

·a~ 
:.Ot·O.~ 

: :H +O/ 

: .OI -07 

!\I;· :.OE ·OS 
', 
-~~ :.Ol -(h 

:1:1 
i~ :0[·04 
<o: 

:.Ot·O.~ 

~ :.ot-o:> 
',. 
,f!:. : .OI -o:; 

H 
==i . 0[ ·0.:1 
~ -

:.Ot·O.~ 

fr·;: l.C:·: +~;(~ 
',. 
-~ l .C·= ~ ~·;.-, 

((~~iilli)) 

1 ~ti it~tl1 \-. PCVnA. 1jt.ll::,. A.-T ..L..t.i,<;(])1.&tl:liUtl$ (it~:iJ1 \-~1.&fir) * ~--- .... 

1 ~~Ji ml -T-:i:Pit~. PCV:ff A. 'g.ll~A.-T ..L..t.i,<:,(])1.&tl:l~tll$ * .----.... 

<7.0E+03 <3.3E+03 

<S.OE +05 <2.0E+OS 

<2.0E+04 <2.0E+04 

<9.0E+04 
<2.0E+04 <4.0£+04 

<7.0E+03 

2:·•IL~:_,:.FI 2~·,:_4~ 11.=i 2i;J4~1::.E 2:··::-~:FI 

I <1.7E+OS 
<1.0E+04 1 <2.7E+04 <2.2E+04 

<l.OE+04 1 

<8.0E+03 

2(ll5~2.FI 

* ~- __ .,.. 
I 

I 

<2.0E+OS : < 7.0E+OS 
I 
I 

' 
::.:13~}.~ 2:··:;-~L.E 

~ .. --- .... 
~. 

<l.9E+05 
<6.1E+04 

2(ll5~:-.FI ;:i:13~t>.~ 

<3.0E+04 <2.4E+{)4 

<2.6E+{)5 
<5.7E+04 

2:·0:;-~7.E 2'.l:5~i:'.FI 

<6.3E+{)5 

<4.9£+{)5 

2i:13~!:·.~ 

""""' < ...... ""'""' < ...... <8. ..... < ...... l ++ <g. +t <8· B <8· 
.•::1"<:1cF1 7~1·~"f11.E .•::1"<:·.•F1 ~c1•,1f1.=i .•:;·•,17.•F. ~c1-.-r·~.=i 7;;·-,·:"F. ~Cl'o1J''o.=I 7~»',·T.,J'I ~Cl'o1]' i.E 7~»',·T.~FI ~Cl'o1]'•;.E 

8,El l:J:tt~L -c 1 ~t~mr.:r:tPiiJ:.t~, 1 ~ttHl~~!lWai. 3~tll•S1 \·;,i-Tlj:, il~JC~'A.t--~=-?riil0)1ii;~2' 

1::~ LJ ,El -@]O)~~c:p~~t11fo/J~;;Ji;Jl1JJ:Eiiil:il~~At--~=-?riii0) J:l:;fJ~~;lJa l.,f::.t::rh. ~w.mt.i~il;lJDL, 

t::o *t::2-ij-fj!():. :io-7? t--1 ~*J~O)IUltrim:.!llt ~F.l-@lO)~~c:p:li~!lt'ti~?J.JltJ!Jt;Jl1JJ:EilfJ~i~;lJaLt:: 

t::rh. ~W;fJ~i~1.JDLt::o 4~#11():. $t,El O)~W;i!!!iilli*a~l:IEJ~-C:N.>?t::o 



1 ~4~Mffl\ Ttfill~tJ,bO) 
il1Ja~~tti•ifiilli~~ 2015~9.F.I iif!iilli~ 

<i¥1BT-~) 

0 JIJR•:tJ 
TEFICC 



1. 1&t:H•5'iillil::-:>L '-C 
1& tf:I _;_ff ii iii ( 9 ~ ffil ~) 

ffl{ -T~~~..t !B PCV:t.i'A~I!~Af b. 

Cs-134 Cs-137 Cs-134 Cs-137 

1-i}~ 1.9E3*;fi.i 5.6E3*;fi.i 3.3E1 *;l!i 5.6E1*~ 

2-i}~ 1.3E5*~ 5.0E5*~ 8.6E1 *;l!i 1.4E2*~ 

3-i}~ 1.8E5*~ 3.1E5*~ 3.2E1 *;fi.i 5.5E1*~ 

4-i}~ 1.9E4*~ 3.4E4*~ - -

A~+ 
CJ fi -

ffl{-T~~~..t!B PCV:t.J'),~I!~Afb. 

Cs-134 Cs-137 Cs-134 Cs-137 

1-i}~ 8. 7E2*;fi.i 2.0E3*~ 3.5E1 *;fi.i 5.6E1*~ 

2-i}~ 4.9E3*;fi.i 1.9E4*~ 1.0E1 *;l!i 1.6E1*~ 

3-i}~ 9.9E4*~ 1.6E5*~ 3.0E1*~ 4.9E1*~ 

4~~ 1.8E4*;fi.i 3.1E4*~ - -

A~+ 
CJ fi -

1ii!{ll.:Bq/~ 

Cs-134,Cs-137ft~tii 

f(rjjA. Cs-134 Cs-137 A~+ 
CJ fi 

1.3E7 2.0E3*~ 5.7E3*~ 7.6E3*~ 

1.2E9 1.3E5*~ 5.0E5*~ 6.3E5*~ 

1.3E9 1.8E5*~ 3.1E5*~ 4.9E5*~ 

- 1.9E4*~ 3.4E4*~ 5.2E4*~ 

3.3E5*~ 8.5E5*~ 1.2E6*;1fi 

.${ll.:Bq/~ 

Cs-134,Cs-137ft~tii 

f(rjj'A, Cs-134 Cs-137 A=t CJ ii 

1.4E7 9.0E2*~ 2.1E3*~ 3.0E3*~ 

1.2E9 4.9E3*~ 1.9E4*~ 2.4E4*~ 

1.3E9 9.9E4*~ 1.6E5*~ 2.6E5*~ 

- 1.8E4*~ 3.1E4*~ 4.9E4*~ 

1.2E5*~ 2.1E5*~ 3.4E5*;Ji 

1 



2.1 1 ~tl©:l&W:i:~iali 
1. JmT-tJS~..t.fll 

< 1) f.A~;~1J:lE'.*6~c;·.A~t.:.;1w <¥ 1liBq/cm3) 

G)~=f1P ffl{=f1P ffl{=ffP 
ti1fjlB *~fl r]I.Jl.-..t.81\ r].IJl.-..t. !~ r].IJl.-...t.!~ 

1. ~~:l'Pii..1:.$ 

C::-....:..:::::J ··'·· 
, ................... . 

711~?­

w o 
~tfl'J ~tl§"'{llJ 

917 
Cs-134 1.1 E-6 ND(9.9E-7) 
Cs-137 5.6E-6 1.8E-6 

Jj{QIJ 
ND(9.5E-7) 

2.9E-6 

.,7 ~I --- \ . .' 
: :1: 

....... 

~----
I 
I .----
' I .--· ... L 

®f.7.Hl1f~Mra9 F.I ra9 :qr i5J 

f.A~ 

I 

t~Mtt G)!® 3.PCV:lf .A <gJ! 
'.1.7.f k 

2.1 E-6 6.0E-6 
Cs-134 5.3E-1 

t.:.;iil Cs-137 2.7EO 

( 2) F.I ra9 ;,lffi ;!i$ i!!iiilli : 216m3 /h 
(2015.9.1 IJB'±O:> Jmi.i~J: ~J?$.~~~.;.co.06m3/s)~~¥iiffi) 

2. Jt•Rtrai 
( 1) f;,J;_R1J>Et:a~c!::f;J-I=:?fi C¥1ftBq/cm3) 

F.I rai:i¥!$Ji~i.J<--~1, '~PJT© 
f A ~t .:.1 (J) i~ ~ t~Uf.I 

3. PCV:f.f.A'lf!l~.Atk 

ffl{=f1P~~ 

f.J.~JJllJ~~pJT _. f .J.~t.:.1 71M~-

1 ~~mt ~~}i.1¥ (J) Im 0 $©1 J.-:/ 

( 1) f.A~jl1J:tf'.*6~c!::f.A~t.:.1ii ($ 1liBq/cm3) 

f*1f~8 ~~fl G)ttl!S/\·;.if ti1fJi8 tl~I G)PCVt.J"!. WI.1'.l.A-f klfj Cl ~~fl 
PCV:f.A ~I.l~.A-Tktl:l Cl 

9/7 
Cs-134 ND(7.2E-7) 
Cs-137 ND(1.2E-6) 

Cs-134 ND(1.6E-6) F.I ra9!11!1:JiiCBa/cm3) 

917 
Cs-137 ND(2.7E-6) Kr-85 6.3E-1 

®f.AHi1f~Mra9 F.I ra9 :qr i5J t~Mtt G)!® ®fl-~f*1f3lMra9 F.I ra9 :qr i5J 
t~Mtt. G)!® 

f.A~ 
2.5E-6 3.5E-6 

Cs-134 2.9E-1 
(cos) (cos) 

j·;i.~ Cs-134 7.9E-8 
t=:jfjl Cs-137 4.BE-1 

t.:.9ii 
2.0E1 2.0E1 

Cs-137 1.3E-7 
(2) F.I rai;1;!i$8¥iilli :1,254m3/h 

4. :laW•FJ!il 
Hit =f 1Pli..t. §~+~~ ~j}!ra9 C Cs-134) 
Hit =f 1Pli..t. §~+~~ ~j}!ra9 C Cs-13 7) 

PCVt.i".AWI.1'./.Af L.(Cs-134) 
PCVt.J".AWI.1'./.Af L.(Cs-137) 
PCVt.J".AWI.1'./.Af L.(Kr) 
PCV1.J".AWI.1'./.Af L.(Kr1!1~($j;) 

=6.0E-6 x 5.3E-1 x 216 x 1E6 + 3.5E-6 x 2.9E-1 x 1254 x 1E6 = 1.9E38q/~*;~ 
=6.0E-6 x 2.7EO x 216 x 1 E6 + 3.5E-6 x 4.BE-1 x 1254 x 1 E6 = 5.6E38q/~*;~ 
= 2.0El X7.9E-8 x 21E6 = 3.3E18q/~*;~ 
= 2.0E 1 x 1.3E-7 x 21 E6 = 5.6E1 Bq/~*;~ 
= 6.3E-1 x 21 E6 = 1.3E78q/~ 
= 1.3E7 X24 X365 X2.5E-19 xo.0022/0.5x1E3 = 1.3E-7mSv/~ 

*~iili~~~O)J~il' ..t. €1~ttJ<-~Lt.i:I-'~iltJ<iVN~To 2 



2.2 2-ij-tl 0) 1& lfj • 5'iilli 
1. n~~at• 

( 1) fA~;l1J:lE'.*6~cf7'~-E=;ijl C$1.tlBq/cm3) 

f*lfSl B *~fl crm~~~filf::lj a 
Cs-134 ND(3.1 E-7) 

9/10 
Cs-137 ND(5.4E-7) 

®f 'A HilfJi !t.JI ra9 J9 ra9¥1$J 

fA~-f=~1i 2.BE-7 l.6E-7 

2.J·c-Y"J ~l\0*J~O) IJJttrai 
c 1) f7'~;n1J:lE*a~ C$1.tlBq/cm3) 

t~MJ:t G)I® 
Cs-134 1.1EO 
Cs-137 1.9EO 

-, ..................................................... 1 
I 
I 

~---- -------
' I i----

__ .......... 
1 
I 
1- - • 
I 

3.PCVt.i"A. 'IJ! 
'l'A7b. 

3. PCV1.fA1fJl~'-i"k 

( 1) f.7J;l1J:tf'.*6~cf.7J-f=;1it C¥ 1.tlBq/cm3) 
tilfJi B *~~I t~~ ~~~ii .i\. [J -----------

Cs-134 9.7E-6 
~JClB *~" (j)PCVfi'A.'ill'l.7.tb.f::lj CJ 

9/10 
Cs-137 3.6E-5 9/10 

Cs-134 ND(1.7E-6) 
Cs-137 ND(2.7E-6) 

®fA.Hllf~Mrai J9 rai¥!SJ 

f'A~-E=;fi 1.5E-6 3.9E-6 

4. :liXW:l:iiliil 

Kr-85 

PCVf( 'A 'ill'l 'A 7 b. f::lj CJ 

J9 ra9 .ifl i$J iit ( BCl/ c m3) 

6.4E1 

~MJ:t CD!® 
Cs-134 1.1EO 
Cs-137 1.8EO 

}~~~i~ffrftf::lj CJ+7'1J-1?~1\c1-J~©lt~ra9(Cs-134) =1.6E-7 x 1.1EO x 10000 x 1E6 + 9.7E-6 x 13722 x 1E6 = 1.3E5Bq/~*~ 
}~~~i~ffrftf::lj CJ+7'1J-1?~/\c1-J~©lt~ra9(Cs-137) = 1.6E-7 x 1.9EO x 10000 x 1 E6 + 3.6E-5 x 13722 x 1 E6 = 5.0E5Bq/~*~ 
PCV:ffA.'il!'l7'7b.CCs-134) =3.9E-6 x 1.1EO x 19E6 = 8.6E1Bq/~*~ 
PCV:ffA.'il!'l7'7b.CCs-137) =3.9E-6 x 1.8EO x 19E6 = 1.4E2Bq/~*~ 
PCV:ff'A 'i!l'l1'7b.CKr) = 6.4E1 x 19E6 = 1.2E9Bq/~ 
PCV:f:J°A 'i!l'l1'7b.CKr*li1~(*1~;) = 1.2E9 x 24 x 365 x 2.4E-19 x 0.0022 /0.5 x 1 E3 = 1.1 E-5mSv/~ 

3 



UBfllB t~'I mll§ 1 CDml!i2 

9/2 
Cs-134 1.7E-6 3.8E-6 
Cs-137 6.0E-6 1.4E-5 

~*(])~fit~ 1& 1±1 _;_ ~!!!iilli I:: -fl m 
(Cs134+Cs137~itiitfJ{-1Jjlj~ 'Wiiff~tllf.I) 

®? . .A~~ lfJl !!Jrn .. i ~ railll:ISJ tt!MJ:t CD1® 
f.A~ 

7.3E-6 4.5E-6 
Cs-134 5.2E-1 

~=;fit Cs-137 1.9EO 

(2) ~ ri:iiifiiii!i.$~¥iilli: 288m3/h 
(2015.9.1 !JU±(]) M t.j~J: LJ ~~~~.;.co.oam3 I s)~~¥1illi) 

2. Ulll1\•:J7 
c 1 )f.A~;~1J~t:a:mcf7'~-E=9fit C$1tl.Bq/cm3) 

.Fl rai J:IL~il:f.i{-jtjgl,. '00fiJTO) 
9·;%.~~=90)fl~f*ffl 

3. PCvn·'-·ll~ATA 

, ................. .. 
I 
I 

~----

' I i----
1 
I ,__. 
I 

( 1) f.A~;~1J~*a:mc!::f.A~~=9iit C-*1tIBq/cm3) 

................................ 

tlHfll B t~'I CDtltiS/\';l'f i*1fll B tt'I CDPCV1.(.A tg!!~.A7ktl:I [J *~'I 
Pcvt.i·.A tg!.l'l.Atkl±l [J 

9/2 
Cs-134 ND(1.7E-6) 
Cs-137 ND(3.0E-6) 

Cs-134 ND(1.7E-6) ~ rai lJL :!SJ fit (Ba/ cm3) 
9/2 

Cs-137 ND(2.9E-6) Kr-85 6.4E1 

®?°.A ~f*1fli !tJrn .. i ~ railfL:ISJ tt!MJ:t CD!® ®f .AH3lHfll M rai ~ r"'i :qr :tSJ t~M J:t CD!® 
~·;i.~ 

9.5E-7 5.3E-6 
-E=9iit 

(2) ~ ri:ii;,m;,!i~~!J!iilli : 18,799m3/h 

4. Mt i:tt• a.ii 
ffl{ 7-~fi~..t. SB+~fi/\•;if( Cs-134) 
ffl{ 7-~fi~..t. SB+~fi/\';if( Cs-13 7) 
PCVt.i".A 'gi;l'l.Aik(Cs-134) 
Pcvt.i·.A 'g!!'l.AikCCs-137) 
PCVt.i".A 'gi;l'l.Aik<Kr) 
PCVt.J . .A tg I.I~ 7' i UKr~ Ii<~,;_) 

Cs-134 1.8EO 
Cs-137 3.2EO 

f.A~ 
1.6E-5 1.5E-5 

Cs-134 1.1 E-1 

t=~fit Cs-137 1.8E-1 

= 4 .5E-6 x 5.2E-1 x 288 x 1 E6 + 5.3E-6 x 1.8EO x 18799 x 1 E6 = 1.8E5Bq/ ~*5il 
=4.5E-6 x 1.9EO x 288 x 1 E6 + 5.3E-6 x 3.2EO x 18799 x 1 E6 = 3.1 E5Bq/~*5il 
= 1 .5E-5 x 1.1 E-1 x 20E6 = 3.2E 1 Bq/~ *5il 
=1.5E-5 x 1.8E-1 x 20E6 = 5.5E1Bq/~*5il 
= 6.4E 1 x 20E6 = 1.3E9Bq/~ 
= 1.3E9 x 24 x 365 x 3.0E-19 x 0.0022 /0.5 x 1 E3 = 1.4E-5mSv/~ 

*gii'ii~~J1(7),ft~'€; ..t. ~~tfJ{-i!(L,.t,;~ \~'€;' fJ{~~J~9 0 
4 



1. ~~IDU:li 1....m1.1"· -lltrai 
( 1) f7.~5ft1J>E*6J!l::1'·7.~i=1'iii ($ULBq/cm3) 

tllJJlB *~~I CDSFPil!if 
fI'f//'i 

1.J/\·-..t.!~ 
7°v1.:t.ifii~ 

9/1 
Cs-134 ND(S.OE-7) ND(5.8E-7) ND(4.8E-7) 
Cs-137 ND(8.8E-7) ND(8.9E-7) ND(8.2E-7) 

®~·,:t.~f*JUltt.Jm~i ~ rai3¥:tSJ t~M.t:t CD!® 

f.:t.~t=~i~ 1.8E-7 8.7E-7 
Cs-134 2.9EO 
Cs-137 5.0EO 

f;i.~rn1J~M!l&{H~~ .l:tJ::~J' :i&tl:l;fJ{ftj;:cfJ~OOPJf~tilfl 

(2) ~ ri:iiifiiii!i.$i!!!iiffi: 4,790m3/h 

2. ~~lfllWL.m1.J1\·-~~-~-
< 1) f ~J;~1J>E*6J!C:fA~t=9iii C$1uBq/cm3) 

i*lfll B t~fl CD~~~~~ iift tl:l CJ ®fJ.HllJJi~rai 

Cs-134 ND(2.5E-7) 
9/1 fJ.~t=?ii 2.1 E-7 

Cs-137 ND(4.5E-7) 

3.1Rw_;_~~ 
~*41flltl:l Lm1.1"·-~tri:ii+~*41Ultl:l Lm:t.1"·-t~~~i9:iill<cs-134) 

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

~----· --------
' I 
~----· --------
' I 
I .-­
' 

?·.:i..~;~1J~OOfi.JT • 1·;..~~=? 711~?-

4~~~ T-:tfiit~O)IW) D !~0)1 J.-~· 

~ ri:ii 3¥ :tSJ ~MJ:t CD!® 

1.2E-7 
Cs-134 1.2EO 
Cs-137 2.2EO 

= 8.7E-7 x 2.9EO x 4790 x 1 E6 + 1.2E-7 x 1.2EO x 50000 x 1 E6 = 1.9E4Bq/~*~ 
~*41flltl:l Lm:t.i"·-~tri:ii+~*41Ultl:l Lm:t.1"·-t~~~i9:iill<cs-137) 

= 8.7E-7 x 5.0EO x 4790 x 1 E6 + 1.2E-7 x 2.2EO x 50000 x 1 E6 = 3.4E4Bq/~*~ 
*~iili~~~O)J~il' ..t. €1~ttJ<-~Lt.i:I-'~ittJ<iVN~To 5 



~1~©~~~~Mtt~ft~~~~~~ 
t± ~~~;~Ji ~ ~il!iilli 

STEPl F.I rai©ilfe~A. "~=-~ (]) "v ~ t:~iiiE 
*iiff.1C9"7. !--- =E.=.' Ii, 

~ (3 (f)f.:d.>1&:11 < ~~ilf::ifffl-C: ~ 'fJ. ~ \ 

4/1 

STEP2 F.11~©~~*~M~~--~~~ft~ilM~A."=E=-~©ft~1t• 

4/30 

• 011 4 J=j 8 B 1:: J=j 1 IEJ © ~ • c:p 1& ~t11 ~o/.J it ;,1 J! ;.1t1J tt · CD • • ~ ~ r-r t~ H'1·1 *~ n ;·;~ ~ ;,~11 IE*~~ 
_.fl~i• ccs134. 137) 1::-T-9/J<f~,;n~ 
-~~~©iia~A!---=E=-9©g~a~ · · ·® 
-~~2~©-T-,©lt~~il .. ·@ CD --------------~ 

® ---------------: 
@mM1t=CD~•cJ:l1&Mtt*it~J!/®~7.~=E=-9©g 

4/8 

SIT~ il-~~~-L~~~*~M~~--~~~il 
· ii~J'C ~ .. 7. ~ =E .=. 9 (]) -T-9 l::@t~M l:t ~~ t: -C .. 
iiatt~-•L~~•cJ:l1&Mtt*•~m~~il 

4/1 4/8 

*~Ml:t 
@=CD/® 

l)x@ 
I 
I 
I 
I 
I 
I 
I 

4/30 
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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 
9'9308 ~t~t'E§' 2.3m/s 

Pl 

VO 

Vl 
~ 

P4 

p 

~T-1P~m 
(:ijliij~) ~ 

~ I ___ ..... 1----+'--t-

cw~mm"ll/l") 

V2 

P2 

s2J S4 
V (tl$n·;,.r"f#l") 
P3 

P5 fV5 

VO: 91-~Jitii (m/ s) 

Vl: ~m;l.tWAJitil(m/s) 
V2: ~m;l.tWAJitiiCm/s) 

V3: ltmilitl±lAJitli(m/s) 
V4: }tmiJ.tWAJitil(m/s) 
V5: ~mil.tWAJitiiCm/s) 
V6: }tmiJ.tWAJitii (mis) 
Pl : .. .CJnti!IJff :h ( ~tJit) (Pa) 
P2: "F iJ.tiJIJff :h ( ~tlil) (Pa) 

P3: ...t.;;.tiJIJff :h (l§Jit) (Pa) 

P4: "Fjnti!IJJ±:h (l§Jit) (Pa) 
P5: ...t.iiiillff :h (Pa) 

P6: T /B~ff :h (OPa) 
P: }tm~l±i.J (Pa) 

S 1 : .f:l$/\•.:J71LIJlrp,.fBJ.ti ( m2
) 

S2: R/B3~R; JJI~ ~, r:I iiiUi<m2
) 

S3: R/B..=.I~lm r:I liHl ( m2
) 

S4: R/B:;kto/.l~Ar:ltl~(m2) 
p: ~~\f;Jl(kg/m3) 
Cl: Jilffi¥~C~tJit...t.iJIJ) 
c 2 : Ji. I± i~ ~( ~ tJil. "Fill]) 
C3: Jil.l±i~~('i!§Jil...t. iJIJ) 
C4: Jitffi~~(l§Jit"Fi!IJ) 

C5: Jitffi¥~C...t.iii~~) 
(: Jf~ll*tt.Hit~~ 
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Jilii~Vc!:9.Qc!:, ...t;f,Ef1J. rlT!t{qilCT.lJ±t.llcl:~O)c!:;;SlJc!:;tJ.Q 0 
.. bftt~IJ(:ltJill: P1=C1 x p x V0'2/{2g) • • • { 1) 

r)nti!l!J( :ltJil.) : P2=C2 x p x V0"21{2g) · · · {2) 

..t;f,t@.rj C~Jil.): P3=C3 x p x V0"2/{2g) • • • (3) 

riiUl!H~J!tl: P4=C4 x p x V0'2/(2g) • • • {4) 
...tiBiruJ : P5=C5 x p x V0"2/(2g) • • -(5) 

~J±~P, lllltr.llftl\O)t!ttiif~~~( .!::9~.!:: 
Pl-P= ( x p x Vl "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-P5= ( x p x V5"2i{2g) 

P6-P= ( x p x V6"2/{2g) 

~~;f,ttfj,A~O)~;J...1\-5/'Aitlcl: 

••• (6) 

••• {7) 

•• -(8) 

••• {9) 

.. -{10) 

••• ( 11) 

(V1 x S4+V3 x S2+V6 x SJ) x J600=(V2 x O+V4xO+V5xS1) x J600 

2EillctiilZO)&~rvJc!:9iic 

Y=(V1 x S4+V3 x S2+V6 x S3) x 3600-{V2 x O+V4 x O+V5 x SJ) x 3600 

V1' V2, V3, V4. V5, V611 ( 6). {7)' {8)' { 9)' ( 10)' { 11) itr::J:lJ. PO)™JJ.lzfJO)""C:'. rv J f.J{-tio r::t.;.QJ:?I:: 

pO)j~~~~9.Q 

VO C1 C2 C3 C4 C5 ( p 

(m/s) (k.-/m3l 

2.35 0.80 -0.50 0.10 -0.50 -0.40 2.00 1.20 

SI S2 SJ S4 

Cm') (m?l Cm') (m?l 

25.48 0.00 0.29 0.10 

Pl P2 P3 P4 PS PG p 
(Pa) (Pa) {Pa) (Pal (Pa) (Pa) (Pa) 

0.269444 -0.1684 O.OJJ681 -0.1684 -0.13472 0 -0.13468 

Vl V2 VJ V4 V5 V6 y 

(mis) {m/s) (m/s) (m/s) (m/s) (m/s) {m3/h) 

1.82 0.52 1.17 0.52 0.02 105 0.00 

IN OUT IN OUT OUT IN OK 
i>l!IN ;f,t.A. 

OUT:;J.l.tl:l 

8 



. 
9FI 298 9FI JOB IOFI 1 B IOFI 2 B 10Fl3B IOFl48 10J'l58 

Jil.i! ~r.i ;Jji~l¥ ili! ~r.i ~iili!l¥ ii.if 114r.i ;Ji~$ .1!1.il 114r.i iii:!.$ .!ii.ii Bttr.i ;Ji~$ J!l.il ~r.i Jliil!ii' ii.if 114r.i Jliil!ii' 
(mis~ (hr; (mJ/h) (mis) (hr; :mJ/h) (mis) (hr) (m31h) (mis) (hr) (m3/h) (m/s) (hr) (m31h) (m/s) (hr) (m3/h) (mis) (hr) (m3/h) 

i19J!I. 1.1 3.3 505 0.7 1.8 350 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i!§~t.i!§JE. 1.7 3.5 1,118 2.0 1.8 1.304 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t.i!§J!l 2.7 6.0 1,934 2.9 5.5 2.058 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t.~t.i!§JE. 1.5 5.2 1.107 2.3 5.5 1.785 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t.Jfl 2.4 28 1,804 2.1 1.2 1,587 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t.~t.~lil 2.4 0.8 1,826 0.9 0.5 685 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t.iltl!L 0.0 0.0 0 1.1 0.3 751 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

•~t.mm 2.8 0.2 1,842 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 

jfiJ!l 0.0 0.0 0 1.4 0.3 634 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

iltiVi ilUil 3.1 0.2 1.457 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 

Wiil!Jfl 28 0.7 1,316 2.9 1.2 1,356 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ffiffimm 0.0 0.0 0 3.1 2.0 1.445 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

j'lijJ!l 0.0 0.0 0 2.2 0.3 1034 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

j'lijj'liji!§JE. 0.0 0.0 0 1.5 0.3 705 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Wji!§Jfl 0.0 0.0 0 08 o.8 385 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i19Wii!§lil 1.3 o.8 611 1.0 2.0 474 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

31,4941 33.1461 

~~mit1rn,, 9/1 - 9/7 9/8 - 9/14 9/15 - 9/21 9/22 - 9/28 9/29 - 9/30 ;jij;!l!~-a-n<rn3) ~fiffi~~AAr .. ,<h) i/Mi~lil(m3/h) 

)!~Wai ;ji ;!,_I 
207,511 264,526 201,538 164,885 64,640 903,100 720 1.254 

(m3) 
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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 
9'9308 ~t~t'E§' 2.3m/s 

VO 

P5=0 PJVl6 

P5=0 
V5 V4 V5 

S4 S3 S4 <=rl~J ! <sP!lt~JJ uJ s i=:m~> 

P1 
Vl ---+ p P2 

---+ V2 

V3 
P3 

VO: ~'j.~Jilll (m/s) 

V1 : lt~;!it:±I .A.Jil.lm ( m/ s) 

V2: lt~;!if :±1 .A.Jil.)l ( m/ s) 

V3: lt~;1it1:±1 .A.Jlllm ( m/ s) 

V4: lt~;!it:±I .A.Jll)l (m/s) 

V5: lt~;!it:±l.A.Jiljl (m/s) 

V6: t~~~Jiljl (m/s) 

P1: ... tJ!itill]fft.J C~tJil.) (Pa) 

P2: r51itiftl]fft.J (~tJil.) (Pa) 

P3 : ... tJ/it ill] ff t.J ( [§ Jil.) ( Pa) 

P4: r5fitift1Jfft.J ([§Jll) (Pa) 

PS: R/BIAJJ±t.J (OPa) 

P: ltJ¥1AJJ±t.J (Pa) 

s1 :~~~m~lmDiDi~Cm2) 
S2: 7'!1o/.J~.A. i:i Im i:i liHl C m2

) 

S3: BP!JjJtrl'l9iDif; (m2
) 

s4: R1s=~mcm~t)!mCJlii~l<m2) 
SS: t~~~ ';.. ?1--lii~ ( m2

) 

p :~~~~(kg/m3 ) 
Cl: Jilffi*~(~tJil...t-@.IJ) 

C2: J!l.J±i*~C~tJil l'iftl]) 
C3 : Ji.ff i* ~([§ Jil...t -@.IJ) 
c 4 : Ji. ff 1* ~([§Jill' iftl]) 
<!" : ff~~~ t~HA 1* a 

10 



l!ll.f~vc"t" {>.!::, ..t;mmt -r-;mt&1J())J±JJ r~;~(})c.BLJ c!::t.i:{>, 
..tlJiHJ.IJ (~t!il): P1 =Cl x p x V0'2/(2g) • • • ( 1) 
"FffitiQJI (~tl!l): P2=C2 x p x VOA2/(2g) ••• (2) 

..tl.liHJ.11 (g§Jil) : P3=C3 x p x V0'2/(2g) • • • ( 3) 
"Fffitilll(g§Jll.): P4=C4 x p x VOA2/(2g) ••• (4) 

11'Jl±~P, ~r .. i!B(})fg,t;tfU~:~ ( c!::T i>c!:: 
P1-P=( x p XV1A2/(2g) 

P-P2= ( x p x V2'2/(2g) 

P3-P=' x p x V3A2/(2g) 
P-P4=' x p x V4A2/(2g) 

P5-P= ( x p x V5'2/(2g) 

~~l.liU:l:lA..m.(})":?A.1\7/;<.itl~ 

••• (5) 

••• (6) 
••• (7) 

••• (8) 

••• (9) 

(V1 x O+V3 x (S1+S2l+VS x S4l x 3600=(V2 x O+V4 x S3+V6 x SS) x 3600 

~U1c:SU1CT>~HJY Jc!::T{,c!:: 
Y ={V1 x O+V3x{S1 +S2)+V5 x S4) x 3600-{V2 x O+V4 x S3+V6 x S5) x 3600 

VO Cl C2 C3 C4 ' p 

{m/s) (ksr/m3) 

235 0.80 -0.50 0.10 -0.50 1.00 1.20 

Sl S2 S3 S4 SS 
{m?) {m7l (m7l Cm?) {m?) 

2.075 0.000 3.500 4.150 0.500 

Pl P2 P3 P4 P5 p 

{Pa) {Pa) (Pal (Pa) {Pa) (Pa) 

0.269444 -0.1684 0.033681 -0.1684 0 -0.05111 

Vl V2 V3 V4 vs V6 y 

(mis) {m/sl (mis) (mis) {mis) (m/s) (m3/h) 
2.29 1.38 1.18 1.38 0.91 2.78 0.00 

IN OUT IN OUT IN OUT{"Hf\} OK 
'8:1N :;ffcA, 

OUT· ;f,t:±l 
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9.El298 9.El308 10J!l18 10J!l28 10.J!!Ja 10J!l48 10.J!!Sa 

00.if ai;r.i Jl!li!t.$ 00.if e;r.i Jl!li!til\ JJ.i.! 1!1fr.i ;JIU!$ Ji\>! ~r .. i ;M;!Q.$ Ji\>! ~r .. i Jjli!~ Jlli.! ~r.i iii;~.$ Ji\>! ~r.i ijli!~ 
(m/!:>1 (hr1 (m3/h) (m/~1 (hr) (m3/h) (m/s) (hr) (m3/h) (m/s) (hr) (m3/h) (mis) (hr) (m3/h) (mis) (hr) (m31h) (mis) (hr) (m3/h) 

i!§l£ I.I 3.3 7,500 0.7 1.8 4.712 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i!§'~ti!§§J. 1.7 35 13,933 2.0 1.8 16,435 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~ti!§'J!I. 2.7 6.0 21,865 2.9 5.5 23,343 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t~ti!§J!I. 1.5 5.2 10.245 2.3 5.5 17.440 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tm 2.4 2.8 14.590 2.1 1.2 12.409 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~t~t!f!.§J. 2.4 08 12.276 0.9 0.5 4,262 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~tm!!I. 0.0 0.0 0 1.1 0.3 5,493 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

:i:~tlli:J!I. 2.8 0.2 25.442 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 1.4 0.3 9.949 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Jl[ffi!f!.§J. 31 0.2 28.613 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!!I. 2.8 0.7 18,474 2.9 1.2 19,178 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

ffiffilli:J.il. 0.0 0.0 0 3.1 2.0 15.841 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

iii!£ 0.0 0.0 0 2.2 0.3 13.285 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

jijjiji!§§J. 0.0 0.0 0 1.5 0.3 10.612 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

if'ii!§'J!I. 0.0 0.0 0 0.8 0.8 5,573 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

i!§ffii!§J.il. 1.3 0.8 10.358 1.0 2.0 7,718 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

339,4121 366,9381 

mil!iMra9 9/1 - 9/7 9/8 - 9/14 9/15 - 9/21 9/22 - 9/28 9/29 - 9/30 iMii.!tii fl~t(m3) ~'l'iillit.t~JUlriilHh) ;Ji ~.$(m 3/h) 

i!!lrdJ;ffli;.!~ 2.296.638 3.039.359 2,085.714 1.752,060 706.350 9.880,121 720 13.722 
(m3} 
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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 
9'9308 ~t~t'E§' 2.3m/s 

P4 
V4 

V6 V6 
cPe=od l !cP6=0) 

l_ <~ .... 3.m: ..... ~-' ___ I ~3£~) 

Vl p 
~ 

Pl DR-T1P9!~ 
{~iii~) 

ffl!ii 
I \•;;'f-

~ 

V2 
~ 

P2 

0 l 
(j;:WJ~}.. Cl .. r,.,") 

S1 

VO V3 
P3 

P5 

VO: ~~~Jilii{m/s) 
Vl: lt~;niWAIJ.Ji(m/s) 
V2: }i~jnfWAIJ.ii(m/s) 

V3: lt~;niWAJll.iiCm/s) 
V4: lt~;.mWAIJ.it(m/s) 
V5: lt~;niWAlliiCm/s) 
V6: lt~lntWAJ!lli(m/s) 
Pl : ..t.i]itf~IJJ±i.J ( ~t) (Pa) 
P2: l';f.t{~IJJ±i.J Cm) (Pa) 
P3: ..t.;At{q1JJ±i.J (~)(Pa) 
P4: l'iliti~IJJ±i.J OIU (Pa) 
P5: ..t.iii!Bl±i.J (Pa) 
P6 : T /B !Al ff 7.J (OP a) 

P: lt~ i;lq ff :h {Pa) 

Sl :R/87':~-AOiiit•{m2) 
S2: RIB~~°* fflMlm 0 iii" (m

2
) 

S3: RIB=~M~ 0 iiitl {m2
) 

S4: ~ii' \·:17-Bjjtraiiiim Cm2
) 

p :~~~Ji(kg/m3) 
Cl: J!ll±i*~C~t) 
C2: Ill± -f*~(j'fj) 
C3: lll±-f*li(~) 

c4 : J!l.1± 1* ~mo 
C5: Jill±i*~C..t.iii$) 

' : ~~7i:f~m1~~ 
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l!l.~~VcT~c •. .b.ntiltll. l';.nf·{.q!IQ)ff:1Jl;j:~Q).!::.f.>LJ.!::to:~, 
...t.Jr.t·rn1Wt) : P1 =c1 x P x vo·21(2g) • • • < 1) 
l'Jr.t·rn!ICiti) : P2=c2 x P x vo·21(2g) • • • < 2) 
...t.Jr.t·rnH e§) : P3=C3 x p x vo·21(2g) • • • < 3) 
l'Jr.t·rnHJl) :P4=C4 x p xvo·21(2g) • • • (4) 
...t lill!ll : P5=C5 x p x vo·21(2g) • ·-< 5) 

[.l;)ff~P. ILIJ>:Fa~!lla:>tl!tlifHJ!~( .!::T.Q.!:: 
P1-P=( x p xVJ"2/(2g) 

P-P2=( x p xV2"2!(2g) 

P3-P=( x p xV3"2!(2g) 

P-P4=( x p XV4.2/(2g) 

P-P5=( x p xvs·2/(2g) 

P6-P=( x p XV6.2/(2g) 

~%.J.ittl:l .A~©-=<" A.1 \?/ _:%.i\:l;;t 

••• (6) 

••• (7) 

••• (8) 

••• (9) 

••• ( 10) 
••• ( 11) 

(Vl x O+V3 x (S1+S2}+V6 x S3) x 3600=(V2 x O+V4 x O+V5 x S4} x 3600 

1-Lil!.!:::tJ'il!a:>&~ry J .!::T .Q.!:: 
Y =(VI x O+V3x{S1 +S2)+V6 x S3) x 3600-(V2 x O+V4 x O+V5 x S4) x 3600 

Vl -V61;;l:(6) -( 11) itl::J:LJ. PQ)f!ll~to:Q)"C'. rv J/J(itCl::to:~J::?I:: 
PQ)jjI~~~T~ 

VO Cl C2 C3 C4 C5 ( p 
{m/s) {kiz/m~} 

235 0.80 -0.50 0.10 -0.50 -0.40 2.00 1.20 

SI S2 S3 S4 

(m'l (m7l (m'l (m7l 

0.00 0.00 605 31.36 

Pl P2 P3 P4 P5 P6 p 

(Pa) (Pa) (Pa) (Pa) {Pa) (Pa) {Pa) 

0.269444 -0 1684 0.033681 -0.1684 -0.13472 0 -0.1299 

VI V2 V3 V4 V5 V6 y 

{m/s) (m/s) (m/s) (m/s) (m/s) (mis) {m3 /h) 
1.81 0.56 116 0.56 0.20 1.03 0.00 

IN OUT IN OUT OUT IN OK 

*IN .;jf.J,. 

OUT ;J,Uti 
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~Jil 

~~t~il. 

~t!i'Jll 

~t~t!i'Jll 

~tltl 

~t~t:W:Jll 

~t~m 

~~t~m 

:!U.\ 

:l:ffi:!UI. 

m"J:m 
ffiffii(Jll 

ffilil 

ffiffi!i'Jll 

ffii!§'Jll 

i!§'ffii!§'Jll 

~'illi.!lB~ 
(m3) 

liilil 
(m/s) 

1.1 

1.1 

2.7 

1.5 

2.4 

2.4 

0.0 

2.8 

0.0 

3.1 

2.8 

0.0 

0.0 

0.0 

0.0 

1.3 

~'l'filliJ1J1rai 

il!lri·9 ;mi;,!~ 
(m3} 

91'! 298 

ei;r.i ;JI;!~ liilil 
(hr1 (rn3/h) (m/s) 

3.3 10.273 0.7 

3.5 16.246 2.0 

6.0 25.855 2.9 

5.2 13.903 2.3 

2.8 22,654 2.1 

0.8 22,935 0.9 

0.0 0 1.1 

0.2 26.758 0.0 

0.0 0 1.4 

0.2 29.625 0.0 

0.7 26.758 2.9 

0.0 0 3.1 

0.0 0 2.2 

0.0 0 1.5 

0.0 0 0.8 

0.8 12,423 1.0 

438,955 

9/1 - 917 

3.291.203 

91'! 30 8 

ei;r.i ;JI;!~ Jj),;.t 
(hr) (rn3/h) (m/s) 

1.8 7,124 0.0 

1.8 18.939 0.0 

5.5 27.511 0.0 

5.5 22.414 0.0 

1.2 19,932 0.0 

0.5 8.601 0.0 

O.J 10.034 0.0 

0.0 0 0.0 

0.3 12.901 0.0 

0.0 0 0.0 

1.2 27.577 0.0 

2.0 29.386 0.0 

0.3 21,024 0.0 

0.3 14,335 0.0 

0.8 7,836 0.0 

2.0 9,636 0.0 

486,0991 

9/8 - 9/14 9/15 

4.012.548 

10,E!l 8 lOF! 28 IO,E!38 10,E!48 IOF! 58 

~r.i ;lil;'!l~ mil 11;r.i ;,i;~.$ Jj).jf &1;r.i iii!~ Jil.il 1J.¥r.i iili!ll Jil.il ~r.i ;lil;'!l~ 
(hr) (m3/h) (m/s) (hr) (m3/h) (mis) (hr) (m3/h) (mis) (hr) (m3/h) (mis) (hr) (m3/h) 

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 0.0 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 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 0.0 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 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 0.0 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 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 

0.0 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 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 0.0 0.0 0.0 0.0 0.0 

- 9/21 9/22 - 9/28 9/29 - 9/30 ;Jiij)!i~~~f(m3} ~¥filli~~JIJlr111(h) ;~;!i*(m3/h) 

2.871.521 2.435.274 925.054 13.535.599 720 18.799 
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~ijl@jn)n 
~~JfifiJ!!;1~*!BJ!l~, }!~11'1*J±~, B!+rn~iiiHlto:cfJ'i;itlf~*d.>{)o 

~t~19~ 

9~308 ~t~tE§' 2.3m/s 

~ 

P1 

VO 

Sl 

P4 l V4 

p 
-JJ1\-

S4 

P3 fv3 

P5=0 
mt~\l:fi~m 

S2 

~ 

S3 P2 

VO ~~JJJ.ii(m/s) 
Vl : 1J1 \-rt.151.ttl:l }..JJJ.ii ( m/ s) 

V2: 1J1\-11'J5filtl:l}..!J.if (m/s) 
V3: 1J1 \-rtJjiftti:l }..)JJ.if (m/ s) 

V4: 1J1 \-rt.151.ttl:l }..JJJ.ii ( m/ s) 

VS: 1J1\-11'J5filtl:l}..!J.if (m/s) 
P: -JJ1 \-11'JJ±t.J (Pa) 

Pl: ... bmiftlJJ±t.J c~tm> <Pa) 
P2: T:JitiftlJJ±.7.J (~t!J.) (Pa) 

P3: ..t.imiftlJJ±.7.J (l§JJJ.) (Pa) 
P4: "'FifitiftlJJ±.7.J ([§!J.) (Pa) 
P5: R/Brt.11±7.J (OPa) 

s1: 1J1\-1t~r .. iootlCm2) 
s2: 1J1 \-IL~r .. ioot~ Cm3

) 

S3: 1J1 \-U*r .. i Wiffi ( m 4l 

s4: 1J1 \-lt~r .. iootl Cm5
) 

ss: ~m~~i~~~!Ultr .. ioom<m2
> 

p: ~~~~(kg/m3) 
c 1 : mi± ~~c~tm ... u~1n 
c2: mi±~ttc~tm Tt~1n 
C3 : !J.l± ~ ~( [§ Ji\...t. iJ!ij) 
C4: Jil.l±~~([§Jil. "'Ft~11) 

~ : ffH~ tlUn i~~ 
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f!l~~vc9 6c, .bm{l!IJ, r JmJ.~O')J± :ti 1;1:~0') ct3 ~J cto:6 • 
...t.ii'IH•H~t .lil.) : P l =Cl x p x V0'2!(2g) · · · ( 1) 
"'F 51iii!llJC ~tlil.) : P2=C2 x p x V0"2/(2g) · · · ( 2 ) 

...t. ifiti!llJ( e§J!l ) : P3=C3Xp XV0"2/(2g) ··· ( 3 ) 

"'Fii'itlf!IJ( e§Jil.): P4=C4 x p x V0'2/(2g) • • • ( 4 ) 

p;iff~. ~ra,lil!O')mti'i~~~( c9~c 
P l - P= ( x p x Vl · 2/(2g) 
P- P2= ( x p x v2· 21(2g) 

PJ- P= .t x P x vr21<2g) 
P- P4= ( x p x V4 · 2/ (2g) 
P5- P= ( x p x V5. 21(2g) 

~~)Jii tf:l)..I.O')~A.I \7/A. "i\'.l;j 

... ( 5 ) 
• • • (6) 

... (7) 

.. . (8) 

.. . (9) 

(V1 x S 1 +V3 x S4+V5 x S5) x 3600==(V2 x S3+V4 x S2) x 3600 

£ lllc1:1 ill0')~~rv J c9 {Jc 
Y = (V1 x S 1 +V3 x S4+V5 x S5) x 3600-(V2 x S3+V4 x S2) x 3600 

V 1, V2. V3, V4 , V 5/:t ( 5 ) , (6). ( 7 ). ( 8 ). ( 9):i\'. r ::J:. ~J. PO') B!l ~fJ:O')"t', ry JiJ<tti:i r::t.i::{JJ:.?r:: 
p O') jj[~~ ~ 9 .Q 

VO 
(mi s ) 

2.35 
S l 

( m 2) 

0.44 

P l 
(Pa) 

0.269444 

Vl 
(mi s ) 

1.49 

IN 
>(<( IN : ~'itA 

OUT iilttfl 

Cl C2 

0.80 - 0.50 

S2 $3 
( m2) ( m2) 

0.8 1 0.46 

P2 P3 
(Pa) (Pa) 

- 0.1684 0.033681 

V2 VJ 
(mi s) (mis) 

1.17 0.53 
OUT IN 

C3 C4 ( p 

(ka / m 3l 

0.10 - 0.50 2.00 1.20 
S4 $5 

( m2) (m2l 
0.8 1 4 .00 

P4 P5 p 

(Pa) (Pa) (Pa) 

-0.1684 0 - 0.00115 

V4 V5 y 

(mis) (mi s) (mJ/ h) 

1.17 0 .10 0.00 

OUT IN OK 
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9!'1298 9!'1308 10,E!l 8 10,E!28 

~)!\ 

~~t~oo. 

~t~J!\ 

~t~t~oo. 

~ti\ 

~t~t:t:oo. 

~t:f:J!\ 

:I:~ t :!: 00. 

:!:!!\ 

:l:m:t:oo. 
m:t:J!\ 

mm:t:oo. 
mi\ 

mm~oo. 

m~J!\ 

~m~oo. 

~111;19 ~ 
(m3; 

Jil.il ~r.i 
(m/s) (hr) 

1.1 3.3 

1.7 3.5 

2.7 6.0 

1.5 5.2 

2.4 2.8 

2.4 0.8 

0.0 0.0 

2.8 0.2 

0.0 0.0 

3.1 0.2 

2.8 0.7 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

1.3 0.8 

J.111!'!!$ Jilil 
(m3/h) (m/s) 

2,922 0.7 

3,861 2.0 

6,145 2.9 

3,293 2.3 

7,453 2.1 

5,433 0.9 

0 u 

6,360 0.0 

0 1.4 

6,958 0.0 

6,284 2.9 

0 3.1 

0 2.2 

0 1.5 

0 0.8 

2,918 1.0 

111,6241 

ai;r.i ~l!li'l!ll mil ~r.1 iii'!!$ Ii.ii ~r.i 
(hr; ~m3/h) (m/s) (hr) (m3/h) (mis) (hr) 

1.8 2.026 0.0 0.0 0.0 0.0 

1.8 4.502 0.0 0.0 0.0 0.0 

5.5 6.538 0.0 0.0 0.0 0.0 

5.5 5.310 0.0 0.0 0.0 0.0 

1.2 6.557 0.0 0.0 0.0 0.0 

0.5 2.037 0.0 0.0 0.0 0.0 

0.3 2.385 0.0 0.0 0.0 0.0 

0.0 0 0.0 0.0 0.0 0.0 

0.3 3.669 0.0 0.0 0.0 0.0 

0.0 0 0.0 0.0 0.0 0.0 

1.2 6.477 0.0 0.0 0.0 0.0 

2.0 6.883 0.0 0.0 0.0 0.0 

0.3 6.885 0.0 0.0 0.0 0.0 

0.3 3.357 0.0 0.0 0.0 0.0 

0.8 1.840 0.0 0.0 0.0 0.0 

2.0 2.263 0.0 0.0 0.0 0.0 

118,6141 

16Dil7WO)lJI1~00~1J' 6;ff,ffi;~$aoo~ O)J:. 5 l~~ijI@i9-@o 

;ff,ffi;~~2J8t 

~'Ffil!iWlrai 9/1 - 9/7 9/8 - 9/14 9/15 - 9/21 9/22 -
imr..i;fiii;!~ 840,841 1.064,667 706.103 606.951 (m3) 

;Ji;!l¥ 
(m3/h) 

9/28 9/29 

10,E!38 10,E!48 10,E!58 

mil ~r.1 ;Jiil;!l¥ Ill.ii 11;r.i ;Jiil;!l¥ Jiljl ~r.1 iii'!!$ 
(mis) (hr) (m3/h) (mis) (hr) (m3/h) (mis) (hr) (m3/h) 

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 0.0 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 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 0.0 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 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 0.0 

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 0.0 0.0 0.0 

- 9/30 i.lilii~~~Htm3) ~filliX:f~JIJlrai(h) iliii~$(m3/h) 

230.238 3.448.799 720 4.790 
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GHFs~ : 8SBt-1) ~ij~VJB*v )JCm4tfT~7Jv~J+.Jv )L°, 
~~it!r~i1Jss c~~~itB75::t1JI)$)ctJttB~cfQ]f~~) 
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ltt!3SJ td:, *~~tt!31.J~lJI)$)¢tt!3S(l)i~~,~~~G~~aFl3v 'rcm~tff a~n~ utco 
IJ!tJ fd:, ~~~~)nC'XE~Gh-Cv)-@~~Jltim (105-Jrs~(l)lJit~Jltim) a 

1J'g;~(!)~7\:lltim C 1 05-Jrs~ (l)lJI 1~ Jitim) C:: u -c ~~ dJ. M x -c ~ill iiffi a 1:r -=> 1C o 

11..t<~~i~J rct, ~imt=J:: -@®~ cttB!Dt=J::-@®~afq)B~t= 1'Fm ctt-c~i111iffi 
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G3Jll 
24 1000 
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GS 
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19 500 

GE)jfj 18 500 

G7 
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H1 Q 120 

H1Jll 12 1000 

H2 100 100 

H~t 17 1000 

H~ 11 1000 

H3 
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HS 31 1000 
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m~n:i~ ¥../? G~Hl) J.Hit~7.l< 

m~n:i~ ¥../? G~Hl) ;~7.1< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

m~P3Fsl~-9'../? G~Ml) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

m~tUi-E7'../"J !J3tfl P ±~±!.~~ ;~7.1< 

m~P3Fsl~-9'../? G~Ml) :~H~HllfiiZi:i!Hi 
~Jll!~l!il~ !!!:ii&!! ) 

m~P3Fsl~-9'../? G~Ml) J.Hit~7.l< 

m~P3Fsl~-9'../? G~Ml) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) f!~HllfiiZi:i!Hi 
~Jll!~l!il~ !!!:ii&!! ) 

~~P3Fsl~-9/? (77/.Ytfl~) f!~HllfiiZi:i!Hi 
~Jll!~l!il~ !!!:ii&!! ) 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

m~P3Fsl~-9'../? G~Ml) f!~HllfiiZi:i!Hi 
~Jll!~l!il~ !!!:ii&!! ) 

m~tUi-E7'../? !J3tfl) J.Hili7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

m~tUi-E7'../? !J3tfl) J.Hilft~ 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) J.Hit~7.l< 

m~P3Fsl~-9'../? G~Ml) J.Hit~7.l< 

m~P3Fsl~-9'../? G~Ml) J.Hit~7.l< 

~~P3Fsl~-9/? (77/.Ytfl~) ;~7.1< 

~~P3Fsl~-9/? (77/.Ytfl~) ;~7.1< 
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37 P m-146 9E-01 < 4 .6E-01 < 1 .9 E-04 < 2E-04 ( ~{]6 $) 

38 
Pm-147 

3 E+OO < 2 .9 E+OO <4.4E-03 < 1 E-03 E u-1 5 4 O)~t-j§gj,l!IJ:: I) ~filli ( t,\{]3 $) 

39 
P m-148 

3E-01 < 4 .9E-01 < 1 .3 E-0 3 <4E-03 
(~{JS B ) ... •• •••:tJ 7 
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!t.P~l~U sil'51Jl ~!Ill Mllt-f~7J< (EA I IJ Ml!~~7J< rnu~~2 ~/\tlil 

~~~I JiJ ill~ i~ lR t~ 9~ 0) 
r ~ ~? ) ©~~t1m fi:fS ( =F~R'(M) 'llRJl 

7.J<i:p ©5ilm~11m> i~x nU'1~5.IJl 
[Bq/cm3

] 
[Bq/cm3

] [Bq/cm3
] 

siJ'5.1m~11mtt 

40 
P m-148 m 5E-01 <2.BE-01 < 1 .0 E-04 < 2E-04 
( ~'941 B ) 

41 
S m-1 51 8E+OO < 2 .4 E-02 < 3 .6 E-0 5 < 5E-06 Eu- 1 5 4 (J)~tf§gj,IJlJ:: IJ ii!!filli 
( ~{]8 7 £:F) 

42 
Eu-152 

6E-01 <1.SE+OO < 5 .8 E-04 < 1 E-03 
( ~'91 3 £:F) 

43 
Eu-154 

4E-01 < 2 .7E-01 <4.1E-04 < 1 E-03 
( ~':19 £:F) 

44 
E u-1 5 5 3 E+OO <3.2E+OO < 8 .7 E-04 < 3E-04 
( f.\'95 ~) 

45 
Gd-153 3 E+OO <2.5E+OO < 8 .3 E-04 <3E-04 < f.\"1240 B) 

46 
T b-1 6 0 

5E-01 < 6.1 E-01 < 3 .6 E-04 < 7E-04 
( ~".17 2 B ) 

47 
Pu-238 

4E-03 <9.2E-03 < 6 .7 E-0 5 < 2E-02 ~a n~~t§g(]);J!~:€11 I~ 
( f."18 8 £:F) fil~&~tL~ ;Q© c LAiJ!filli 

48 
Pu-239 4E-03 <9.2E-03 < 6 .7 E-0 5 < 2E-02 ~a n~~t§g©~~:€fl I~ 

( f.\'92 4 0 0 0 ~ ) fil~ ~ tL ~ ;Q (}) c I..; iiJ!filli 

49 
Pu-240 

4 E-03 <9.2E-03 < 6 .7 E-0 5 <2E-02 ~a nU'f§g©;J!~:€fll~ 
( ~{]6 6 0 0 £:F ) fil~~tt~;Q(J) c uiiJ!filli 

50 
Pu-241 

2E-01 < 3 .7E-01 <2.7E-03 <1E-02 Pu- 2 3 s ©nUtfig;;;mt.J' s ii!!filli 
(~"J14£:F) 

51 
A m-241 

5 E-03 <9.2E-03 < 6 .7 E-0 5 < 1 E-02 ~a n~~t§g(]);J!~:€11 I~ 
( #,\{]43 0 ~) fil~ ~ tL ~ ;Q (}) c I..; iiJ!filli 

52 Am-242 m 5 E-03 <2.SE-04 <1.8E-06 <4E-04 A m-2 41 ©nU'f§g;.;mJ:: IJ ii!!filli 
( f.\'91 5 0 ~) ... •• •••:tJ 8 



\ 
~~l!"!U6m51M~~m MJIX1~7J< ( EA I IJ MJl~Jf7J< rnu~~2 ~1\tliil 

~i<~I Jllill~1~1Rt~9~© 
7 ~ ":./? ) ©nU'f 6g 11:13 < =F~~M) '•m 

7.J<i:p ©5ilm~mm> l~x 1iU'1~5111 
[Bq/cm3

] 
[Bq/cm3

] [Bq/cm3
] 

6m5.lll~tilltt 

53 
Am-243 

5 E-03 <9.2E-03 < 6 .7 E-0 5 < 1 E-02 
~a nU•JHg(7)~1J;Efi I;: 

( ~{]7 400 £:F) fil~ c! tt l> =b © c L/~iJ!filli 

54 
Cm-242 

6 E-0 2 <9.2E-03 < 6 .7 E-0 5 < 1 E-03 ~a 1iU'f§go:>mU'.iE1ir;: 
< ~{]1 6 o B ) fil~c!ttl>=b© c uiiJ!filli 

55 
Cm-243 

6 E-03 <9.2E-03 < 6 .7 E-0 5 < 1 E-02 ~a 1i5i~'1§8o:>mU'.iE:fili: 
( ~"12 9 £:F) fil~& ~ tt l> =b © c LAiJ!filli 

56 
Cm-244 7 E-03 <9.2E-03 < 6 .7 E-0 5 < 1 E-02 ~a 1i~~t§go:>m~'.iE:fi r;: 
(~{]18£:F) fil~ '(! tt Q =b (7) c L, giJ!filli 

57 
Mn-54 

1E+O0 < 1 .9E-01 <1.3E-04 < 1 E-04 < t.\{]31 o a ) 
58 

Fe-5 9 
4E-01 < 2 .7E-01 < 1 .9 E-04 <SE-04 

( ~'!14 5 B ) 
59 

Co-5 8 1E+O0 < 2 .0E-01 <1.1E-04 < 1 E-04 < f."171 B ) 
60 

Co-60 2E-01 4 .6E-01 < 1 .2 E-04 <6E-04 ( t,\{]S £:F ) 

61 
Ni-63 

6E+OO giJ!filli i:p giJ!filli i:p giJ!filli i:p ( t,\{]1 0 0 £:F ) 
62 

Z n-6 5 
2E-01 < 2 .9E-01 < 2 .5 E-04 < 1 E-03 < ~~240 B) 

~a <9.2E-03 < 6 .7 E-0 5 -

... •• •••:tJ 9 



1.P~~n1J6m~.1m~tim Mllx-1fft7J< ( EA I IJ Mll5~7J< rn1J~~2 ~/\tr''I 
t~a ~ illl:i?~ iz:tsx7~ CD 

7 ~ '../ IJ ) CT)~t-jfjg 
fi~ ( =f=j~!fij ) 'llR/jf 

7](g:iCD;.1m~~m) i~x ~t-J~t:;·1111m 

[Bq/cm3
] 

\ l'li:;i~~ 
6m5.IM.~~mtt 

[Bq/cm 3
] [Bq/cm3

] 

1 Rb-8 6 3E-01 < 1 .8 E +00 <1.3E-03 <4E-03 < t.\'91 g a ) 
2 S r-8 9 3E-01 < 4 .0 E +03 <6.1E-05 <2E-04 < ~'9s 1 a ) 
3 S r-90 3 E-02 3 .0 E+04 <1.1E-04 <4E-03 ( ~{]2 9 ~) 

4 Y-9 0 3E-01 3 .0 E +04 <1.1E-04 <4E-04 s r-9 o c1iUtSJLii ( ~{]6 4 e~ra~ ) 
5 Y-91 3E-01 < 4 .6E+O1 <5.1E-02 < 2E-01 < t.l'9s g a ) 
6 N b-9 5 1 E +00 <2.1E-01 < 1 .0 E-04 < 1 E-04 < ~>.J3 s a) 
7 Tc-9 9 1 E +00 ~filli~ ~1illi~ ~1illi~ ( ~{]2 1 0 0 0 0 ~ ) 

8 Ru-103 1 E +00 < 3 .2E-01 < 2 .0 E-04 <2E-04 < t.\'94 o a) 
9 

Ru-106 1 E-01 9 .8 E +00 <1.3E-03 < 1 E-02 < ~~3 7 o a ) 
1 0 Rh-103m 2 E+02 < 3 .2E-01 < 2 .0 E-04 <1E-06 R u-103 cnUtSJLfti 

(~{JS 6 ~) 

11 Rh-106 3 E+02 9 .8 E+OO <1.3E-03 <4E-06 R u-106 c~~tSJLfti ( ~{]3 0 t.P) 
1 2 Ag-11 Om 3E-01 < 2 .7E-01 <1.SE-04 <SE-04 < ~'!12 so a ) 
1 3 Cd-11 3 m 4E-02 <1.SE+03 ii¥filli~ ii¥filli~ ( ~~1 5 ~) ... •• •••:tJ 10 



\ 
xP~~n1JaiJ';.1m~~m Mllx-1fft7J< ( EA I IJ Mll5~7J< rn1J~~2 ~/\tr''I 

t~a Ji.I ill~?i !Rtl>'Hr.> 7 ~ ';./? ) O)~~fjg 
fi~ c !F)Fltm) 'llR /jf 

7](g:i0);1m~~m) i~x ~~"'t:'•m 
[Bq/cm3

] 
'l'lt:i~:;:z. 

aiJ')IJl ~~Jl tt 
[Bq/cm 3

] [Bq/cm3
] 

14 
C d-11 5 m 3E-01 <1.1E+01 <8.1E-03 <3E-02 c t.\':14 s a > 

1 5 
Sn-119m 2 E+OO < 2 .3E+O1 < 2 .2 E-02 < 1 E-02 5 n - 1 2 3 0) 1iH'1 §g ;; /jf J:: r J ~lj! filli c ~':12 90 a ) 

1 6 
Sn-123 

4E-01 < 2 .3E+O1 < 2 .2 E-02 <6E-02 c ~':11 3 o a ) 
1 7 

S n-126 
2E-01 < 2 .6 E+OO < 7 .4 E-04 <4E-03 

( ~".1100 0 0 0 ~) 

1 8 
s b-1 2 4 3E-01 <1.4E-01 < 2 .8 E-04 <9E-04 c t.\':16 o a> 

1 9 
s b-125 

8E-01 1.1 E+01 <4.SE-04 <6E-04 
( ~':13 ~) 

20 
Te-1 23 m 

6E-01 < 5 .2E-01 < 2 .0 E-04 <3E-04 c f.':11 2 o a ) 
21 

T e-1 2 s m 9E-01 1.1E+01 <4.SE-04 <SE-04 s b-1 2 s c1i~~~1ti < t.\':Js s a> 
22 

T e-127 
5 E+OO <3.2E+01 <1.3E-02 <3E-03 < t.\'99 e~ra~) 

23 
T e-127 m 

3E-01 < 3 .3E+O1 <1.3E-02 <4E-02 T e-1 2 7 0)1.i~~'f§g)l/jf J:: IJ ~lj!filfi c ~':111 o a ) 
24 

T e-129 1E+O1 < 4 .3 E+OO < 2 .0 E-03 <2E-04 
( ~".17 0 ~) 

25 
T e-129 m 3E-01 < 7 .8 E +00 < 4 .0 E-03 <1E-02 c t.\':134 a> 

26 
1-129 

9 E-03 2 .0 E-02 < 8 .9 E-04 <1E-01 
( t.\'916000000~) ... •• •••:tJ 1 1 



\ 
xP~~n1JaiJ';.1m~~m Mllx-1fft7J< ( EA I IJ Mll5~7J< rn1J~~2 ~/\tr''I 

t~a Ji.I ill~?i !Rtl>'Hr.> 7 ~ ';./? ) O)~~fjg 
fi~ c !F)Fltm) 'llR /jf 

7](g:i0);1m~~m) i~x ~~"'t:'•m 
[Bq/cm3

] 
'l'lt:i~:;:z. aiJ')IJl ~~Jl tt 

[Bq/cm 3
] [Bq/cm3

] 

27 
C s-134 6 E-02 8 .0E-01 <1.SE-04 <3E-03 ( ~{]2 $) 

28 
C s-135 

6E-01 1 .6 E-0 5 < 8 .7 E-1 0 < 1 E-09 ( S-1 3 7 0)1.i5rn'f§g)IJlJ:: IJ ~!j!filfi 
( ~~3 0 0 0 0 0 0 ~ ) 

29 
C s-136 

3E-01 < 2 .0E-01 <1.1E-04 <4E-04 
( ~{]1 3 8 ) 

30 
C s-137 

9 E-02 2 .6 E+OO < 1 .4 E-04 < 2E-03 
( ~".13 0 ~) 

31 
Ba-137m 8 E+02 2 .6 E +00 < 1 .4 E-04 < 2E-07 c s-1 3 7 c~~!JI11i ( !{]3 ~) 

32 
Ba-140 

3E-01 < 1 .2 E +00 <4.7E-04 <2E-03 
( ~~1 3 8 ) 

33 
C e-1 41 1 E +00 < 9 .5E-01 < 3 .2 E-04 <3E-04 

( ~".13 2 8) 

34 
C e-144 2E-01 < 4.4E+OO < 1 .4 E-0 3 <7E-03 

( ~'!12 8 0 8 ) 

35 
Pr-144 

2E+O1 <4.4E+OO < 1 .4 E-0 3 < 7E-05 c e-1 44 c1.iU~3¥1ti ( t.\~1 7 ~) 

36 
Pr-144m 4E+O1 < 4.4E+OO < 1 .4 E-0 3 <4E-05 Ce- 1 4 4 c 1.i5i~'1 !JI1ti ( ~~7 ~) 

37 
Pm-146 

9E-01 < 4 .6E-01 < 1 .8 E-04 <2E-04 
( ~{]6 ~) 

38 
Pm-14 7 3 E+OO < 2 .9 E +00 < 4.1 E-03 < 1 E-03 E u - 1 s 4 0) nU'l ~g;;m J:: 1 J ~il!filli 
( ~~3 ~) 

39 
Pm-148 

3E-01 < 4 .9E-01 < 6.7E-04 <2E-03 
(~{JS 8 ) ... •• •••:tJ 12 



xP~~n1JaiJ';.1m~~m MJIX'JSvl< < EA I 'J MJl51ri7J< cg1J~M2 M/\tr• 
t~~i Ji.I ill~?i !Rtl>'Hr.> 7~/?) O)~gt§g 

fl~ < *;~n~ > ··m 
7J<cp0))1m~~m) im:1 ~ ~~"'t:·•m 

[Bq/cm3
] 

'l'lt:i~:;:z. ail'51Jl ~~Jl tt 
[Bq/cm 3

] [Bq/cm 3
] 

40 
Pm-148m 5E-01 < 2 .8E-01 <1.1E-04 <2E-04 < Y.1{]41 a ) 

41 
S m-1 51 

8 E+OO <2.4E-02 < 3.3E-05 <4E-06 Eu- 1 5 4 O)fjU'f~).IJ'.iJ:: IJ giJ!filli ( f.\{]8 7 $) 

42 
Eu-152 

6E-01 < 1 .5 E +00 < 5 .4 E-04 <9E-04 
( ~{]1 3 $ ) 

43 
Eu-154 

4E-01 < 2 .7E-01 < 3 .8 E-04 <1E-03 
( ~{]9 $) 

44 
Eu-155 3 E+OO < 3 .2 E +00 < 9.7E-04 <3E-04 
(~{JS$) 

45 
G d-153 

3 E+OO <2.SE+OO < 6 .6 E-04 < 2 E-04 < ~"1240 a ) 
46 

T b-160 
5E-01 <6.1E-01 < 3 .6 E-04 <7E-04 < ~>.J7 2 a ) 

47 
Pu-238 

4 E-03 < 9 .2 E-03 < 6.7E-05 <2E-02 ~a nUt§gO)J~AE'.111;: 
( ~{]8 8 $) §~dtl,Q;QO)c G~iilli 

48 
Pu-239 4 E-03 <9.2E-03 < 6.7E-05 < 2E-02 ~a ~~'fffgO);J!~AE'.111;: 

( ~{]2 4 0 0 0 $ ) §~g d n l> ;Q 0) c G ~ijifilli 

49 
Pu-240 

4 E-03 <9.2E-03 < 6 .7 E-05 < 2E-02 ~a 1iUt6gO)J1JAE:iil;: 
( ~"16 6 0 0 $) §#.~ d n Q ;Q 0) c G ~ijifilli 

50 
Pu-241 

2E-01 < 3 .7E-01 < 2.7E-03 < 1 E-02 Pu- 2 3 8 O)n~~t§g)ilUf fJ' 5 ~ijifilfi ( ~{]14$) 

51 
A m-241 

5 E-03 < 9 .2 E-03 < 6.7E-05 <1E-02 ~a nUt§gO)J~AE'.111;: 
( f.":1430$) §~dtl,Q;QO)c G~iilli 

52 
Am-242m 5 E-03 < 2.SE-04 < 1 .8 E-0 6 <4E-04 A m-2 41 O)fjU'f6g)IJlcl:: rJ glj!filfi 
( ~'!11 5 0 $) ... •• •••:tJ 13 



1P~~ft1J6m5.lm~~m 
mJIX°1~7J< ( EA I IJ MJl~J?f7J< rn1J~~2 ~/\tr''I 

t~a ~ill.§?~ iz:t~7~ CT) 
7 ~ '../? ) CT)~t-j§g 

fi~ ( =F jJ:! !tij ) '•m 
7](g:iC1)5,1m~~m) l~x ~t-i~1:;·1111m 

[Bq/cm3
] 

\ l'li:;iJm~ 
6m51M~~mtt 

[Bq/cm3
] [Bq/cm3

] 

53 
Am-243 

5 E-03 <9.2E-03 < 6 .7 E-05 < 1 E-02 
~a 1iU1§gC1)jlJAE'.1ilc:::: 

( f.\'97 4 0 0 $) @~g c! tL l> =b CT) c G ~iJiffii 

54 
C m-242 

6 E-02 < 9 .2 E-03 < 6 .7 E-0 5 <1E-03 ~a nU'f§gC1)j~AE'.1ilc:::: 
( ~'91 6 o B l @#.~ c! t1. ~ =b CT) c G ~.if ffii 

55 
C m-243 

6 E-03 < 9 .2 E-03 < 6 .7 E-05 <1E-02 ~a nU1fmC1)j~AE'.1ilc:::: 
( ~".12 9 $) @~c!tL~=b©c G~iilli 

56 
Cm-244 7 E-03 < 9 .2 E-03 < 6.7E-05 <1E-02 

~a nU'f§gC1)j~AE:1ilc:::: 
( #.\'91 8 $) @~c!tLl> =b©c GM!ffii 

57 
Mn-54 

1 E +00 < 1 .9E-01 <1.3E-04 < 1 E-04 
( ~'931 o B ) 

58 
Fe-5 9 

4E-01 < 2 .7E-01 < 2 .0 E-04 <5E-04 c ~'94 5 B ) 
59 

Co-58 1 E +00 < 2 .0E-01 <1.1E-04 < 1 E-04 
( ~".171 B) 

60 
Co-60 2E-01 4 .6E-01 <1.SE-04 <SE-04 

( ~~5 $) 

61 
Ni-63 

6 E+OO ~fillig:i ~fillig:i ~fillig:i ( ~'91 00 $) 

62 
Z n-6 5 

2E-01 < 2 .9E-01 < 2 .4 E-04 <1E-03 ( ~~240 B ) 

~a < 9 .2 E-03 < 6.7E-05 -

... •• •••:tJ 14 



xP~~n1JaiJ';.1m~~m 9lU!X'HfUf< (EE I IJ ~l!:J!)1rf7J< cg1J~M2 M/\tr• 
t~~i Ji.I ill~?i !Rtl>'Hr.> 7 ~ ';./? ) O)~~fjg 

fl~ < *;~n~ > ··m 
7.f<ci:iO);;m~~m) im:1 ~ ~~"'t:·•m 

[Bq/cm3
] 

'l'lt:i~:;:z. ail'51Jl ~~Jl tt 
[Bq/cm 3

] [Bq/cm 3
] 

1 
Rb-8 6 3E-01 < 2 .6 E +00 < 1 .4 E-0 3 <SE-03 

(#.\{]198) 

2 S r-8 9 
3E-01 giJ!filli g:i < 5 .9 E-05 < 2 E-04 ( t.1{]s 1 a ) 

3 
S r-90 

3 E-02 iiJ!filli g:i <1.1E-04 <4E-03 
( ~{]2 9 ~) 

4 
Y-9 0 

3E-01 ii¥filli g:i <1.1E-04 <4E-04 s r-9 0 cn5rg~J¥fti ( ~{]6 4 e~ra~ ) 
5 Y-91 3E-01 < 8 .1 E +O 1 < 4 .6 E-02 < 2E-01 (#,\{JS 9 B ) 

6 
N b-9 5 

1 E +00 < 3 .0E-01 <1.1E-04 < 1 E-04 < ~{]3 s a ) 
7 

Tc-9 9 1 E +00 ii¥filli g:i ~fillici:i ~fillici:i ( ~{]2 1 0 0 0 0 ~ ) 

8 Ru-103 1 E +00 < 4 .7E-01 < 1 .4 E-04 <1E-04 < ~>.J4o a) 
9 Ru-106 1 E-01 5.1E+OO 2 .0 E-03 2 E-02 < ~{]31 o a > 

1 0 
Rh-103m 2 E+02 < 4 .7E-01 < 1 .4 E-04 < 7E-07 R u-1o3 cnU'fllLfti ( ~{JS 6 51' ) 

1 1 
R h-106 3 E+02 5.1E+OO 2 .0 E-03 7 E-0 6 R u-106 cnU~llLfti ( ~{]3 0 fJ>) 

1 2 
Ag-11 Om 

3E-01 < 3 .9E-01 <1.1E-04 <4E-04 < f."12 so a ) 
1 3 

C d-11 3 m 4E-02 < 2.1 E+03 ~fi!lici:i ~fi!lici:i ( #,\{]1 5 ~) ... •• •••:tJ 15 



\ 
xP~~n1JaiJ';.1m~~m ~!1J!t-t~7J< ( EE I IJ MJ!5~7J< rn1J~~2 ~/\tr''I 

t~a Ji.I ill~?i !Rtl>'Hr.> 7 ~ ';./? ) O)~~fjg 
fi~ c !F)Fltm) 'llR /jf 

7](g:i0);1m~~m) i~x ~~"'t:'•m 
[Bq/cm3

] 
'l'lt:i~:;:z. 

aiJ')IJl ~~Jl tt 
[Bq/cm 3

] [Bq/cm3
] 

14 
C d-11 5 m 3E-01 < 1 .7E+O1 < 7 .2 E-03 <2E-02 < t.\':14 s a > 

1 5 
Sn-119m 2 E+OO < 3 .7E+O1 < 2 .2 E-02 < 1 E-02 5 n - 1 2 3 0) 1iH'1 §g ;; /jf J:: r J ~lj! filli c ~':12 90 a ) 

1 6 
Sn-123 

4E-01 < 3 .7E+O1 < 2 .2 E-02 <6E-02 c ~':11 3 o a ) 
1 7 

S n-126 
2E-01 < 3.SE+OO < 6.3E-04 <3E-03 

( ~".1100 0 0 0 ~) 

1 8 
s b-1 2 4 3E-01 < 3 .2E-01 < 3.2E-04 <1E-03 < t.\':16 o a> 

1 9 
s b-125 

8E-01 9 .7 E +00 < 4.2 E-04 <SE-04 
( ~':13 ~) 

20 
Te-1 23 m 

6E-01 < 6 .9E-01 < 1 .9 E-04 <3E-04 c f.':11 2 o a ) 
21 

T e-1 2 s m 9E-01 9 .7 E +00 <4.2E-04 <SE-04 s b-1 2 s c1i~~~1ti < t.\':Js s a> 
22 

T e-127 
5 E+OO <4.3E+01 <1.3E-02 <3E-03 < t.\'99 e~ra~ l 

23 
T e-127 m 

3E-01 < 4 .5E+O1 <1.3E-02 <4E-02 T e-1 2 7 0)1.i~~'f§g)l/jf J:: IJ ~lj!filfi c ~':111 o a ) 
24 

T e-129 1E+O1 < 6 .3 E+OO < 1 .9 E-0 3 <2E-04 
( ~".17 0 ~) 

25 
T e-129 m 3E-01 <1.1E+01 < 3.SE-03 <1E-02 c t.\':134 a> 

26 
1-129 

9 E-03 giJ!filli g:i <7.3E-04 <8E-02 
( t.\'916000000~) ... •• •••:tJ 16 



'iP~J!Jt1J a/J"'\ism~~m. MJlt-1~* ( E EI IJ Mii~~* rn1J~~2 ~/\tr~ 
t~fi ~ill.li1~1Rt~9~0) 

7 ~ '../ IJ ) O)~t-j§g 
fi~ ( =f=j~!fij ) ··m. 7J< g:i © ilJJU~JJ[) i~~ Jlitt"'t '1111 Ji 

[Bq/cm3
] 

' l!li:.iMl: ~ 
a/J"'\iilm~&m. tt 

[Bq/ cm3
] [Bq/cm3

] 

27 
C s-134 

6 E-02 9 .2E-01 < 2 .0 E-04 <3E-03 
( ~~2 ~) 

28 
C s-135 

6E-01 2 .4 E-0 5 < 7 .6 E-1 0 < 1 E-09 ( S-137 (7.)n~~t§gjjlfi.J:: IJ~ij!filfi 
( ~':13 0 0 0 0 0 0 ~ ) 

29 
C s-136 

3E-01 < 2.3E-01 <1.1E-04 <4E-04 
( ~".11 3 8) 

30 
C s-137 9 E-02 4 .0 E +00 <1.3E-04 < 1 E-03 
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STEP2-C<"JJJ=.l1'Jettlfl'7J<O)~~*ffi5:ttfT~~1.iffil.t, ~~4t~~i (Cs-134,Cs-137,Sr-90, H-3) 1~ 
91'©t~fi(ctt~::Bchi'J~ '<= c ~tii~iftlo 
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*~ JICJR11:1J •=••O!J *1 ~~; *3 -{/ 

i!~?.b.134 59 •w PIB fii*;;!J •w PIBfii*;a 1/2000 
1 60 10 (0. 053) (0. 029) *• 

i!~?.b.137 190 0.070 ~tf:l lllBfii*• ~1/2700 1 90 10 (0. 050) 

A. 1--D/7? 15 •l:tiPIBfii*~ •l:tiPIBfii*;a 1/1500 5 (1) 30 10 .b.90 (0. 19) (0. 010) *• *2 
( ~l;;t~tl:l~&W.fi~~9 * 1 ~ftAIJ0)7J<fJ'SH~lli ~td~~l~::>L r·c ;JftWJ0)7J<jVjJft~~0)7J<;i ~~~tJ CM==trn~~,0)?"51ftL \1JO)~tl:l~mWfi=t.u<l;;tH~lli ~tdlm0)1ii mtt~ * 2 illf.ll~~H~0)~~-$7(.A HJ/7rJb.90l;;t~~-$70)~fj )l~::>L \-Cl;;t, 1 OB I~ 1@1fimO)~~ff-Cl;;t, ~lli~mw.11~ 1 Bq/Ll~""Flf-C~fjffi * 3 -s~O)~lm~~m : ~m~•mlj-T~O)~~.ii, ilti:i~r~m19 ~*Jl~1JO)*Jl~1~¥-:5 <~•~m~~~iV:> ~-s~ J~1J~~ ~1\trfl ... •• •••11 
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~JIM ~JI~~ a:..-(J) 
i::I '1' 

*~iitJ *~iitJ ;g ~~~ f!Jl~~ 
*~~i =F~~.JJ H26.8.20 16:30 H26.8.20 16:10 H26.8.20 16:10 Ji ii~ 

n~~18g5eJ1 n~tJ8g5eJI n~~18g5eJ1 (Bq/L) (Bq/ L) (Bq/ L) (Bq/ L) 
1 Sr-89 K:~51 B ND < 1. 6 ) ND < 0. 12 ) ND < 0.044 ) 300 
2 Sr-90 *~29~ 15 ND < 0. 19 ) ND < 0. 010 ) 30 
3 Y-90 *~64~rai 15 ND ( 0. 19 ) ND< 0.010 ) 300 s r- 90cn~~1¥1ti * 2 
4 Y-91 K:~59B ND < 34 ) ND ( 2.4 ) ND < 0.60 ) 300 
5 Tc-99 *~210000£f ND < 0. 91 ) ND ( 0. 91 ) ND < 0.35 ) 1000 
6 Ru-106 *~3708 ND < 1. 8 ) ND ( 0. 79 ) ND < 0.30 ) 100 
7 Rh-106 ~30~1-' ND < 1. 8 ) ND ( 0. 79 ) ND < 0.30 ) 300000 Ru-106cn~~1III1ti * 2 
8 Ag-110m &~250B ND < 0.23 ) ND ( 0.048 ) ND < 0.041 ) 300 
9 Cd-113m *~15~ ND < 0. 19 ) ND ( 0. 23 ) ND < 0.098 ) 40 

10 Sn-119m &~2908 ND < 16 ) ND ( 7.5 ) ND < 4. 9 ) 2000 Sn· 1231iU'liie:ilifMi'J'f;©&Jlfil!iilfi "' 3 

11 Sn-123 &~130B ND < 16 ) ND ( 7.5 ) ND < 4. 9 ) 400 
12 Sn-126 f:]100000ff ND < 1. 1 ) ND ( 0. 29 ) ND < 0. 11 ) 200 
13 Sb-124 ~GOB ND < 0. 13 ) ND ( 0. 13 ) ND < 0.044 ) 300 
14 Sb-125 *~3~ ND < 1. 1 ) ND ( 0. 18 ) ND < 0.093 ) 800 
15 Te-123m ~120~ ND < 0.33 ) ND ( 0.097 ) ND < 0.036 ) 600 
16 Te-125m *~58B ND < 1. 1 ) ND ( 0. 18 ) ND < 0.093 ) 900 Sb-125$~~fjg;;JitJ'f;O)millii~ ~: 3 

17 Te-127 &~9~rai ND < 33 ) ND ( 5. 7 ) ND < 3.0 ) 5000 
18 Te-127m &~110B ND < 33 ) ND ( 5. 7 ) ND < 3.0 ) 300 Te-127c!:D~~1III1ti * 2 
19 I-129 f:J 16000000ff ND < 0.063 ) ND ( 0.063 ) ND < 0.022 ) 9 
20 Cs-134 $~2~ 59 ND ( 0.053 ) ND < 0.029 ) 60 
21 Cs-135 f:J 3000000 ff 0.0012 0. 00000043 ND < o. 00000030 ) 600 Cs· 1371i~t-tli~JX!!~i'J'€>0)~fil!iili ;;< 3 

22 Cs-137 K:~30~ 190 0.070 ND< 0.050 ) 90 
23 Ba-137m $~35! 190 0.070 ND< 0.050 ) 800000 Cs-137cn~~1IIIOO * 2 
24 Ce-144 *~2808 ND < 2. 1 ) ND ( 0. 61 ) ND < 0.25 ) 200 
25 Pr-144 K:~l 75! ND < 2. 1 ) ND ( 0. 61 ) ND < 0.25 ) 20000 c e- 144 cn~ tt IIIfti * 2 26 Pr-144m &~75! ND < 2. 1 ) ND ( 0. 61 ) ND < 0.25 ) 40000 
27 Pm-146 $~6~ ND < 0.56 ) ND ( 0.087 ) ND < 0.046 ) 900 
28 Pm-147 &~3~ ND < 2. 2 ) ND ( 1. 6 ) ND < 0. 91 ) 3000 E u-154fj~~tli~~!!J!tf.I' 5 ... 29 Sm-151 K:~87~ ND < 0.018 ) ND ( 0.013 ) ND< 0.0074) 8000 (]) ~.ij!filfi 1i * 3 

•• ···~- 30 Eu-152 *~13~ ND < 1. 2 ) ND ( 0. 25 ) ND < 0. 14 ) 600 . 



5ll!II~ 5ll!II~~ 

*~m::tJ *~m:t.J 
*~'I ~q~Wj I. D ~ .. H26.8.20 16:30 H26.8.20 16:10 

n~t.tfig;.am n~t.tfig;,em 
(Bq/ L) (8 q/ L) 

31 Eu-154 ~9~ ND ( 0.21 ) ND ( 0. 15 ) 

32 Eu-155 *~5~ ND ( 1. 4 ) ND ( 0.35 ) 

33 Gd-153 *'!12408 ND ( 1. 6 ) ND ( 0.42 ) 

34 Pu-238 *~88~ ND ( 0.030 ) ND ( 0.030 ) 

35 Pu-239 f:J24000~ ND ( 0.030 ) ND ( 0.030 ) 

36 Pu-240 *~6600~ ND ( 0.030 ) ND ( 0.030 ) 

37 Pu-241 *~14~ ND ( 1. 2 ) ND ( 1. 2 ) 
38 Am-241 ~430~ ND ( 0.030 ) ND ( 0.030 ) 

39 Am-242m *'!1150~ ND ( 0. 00079 ) ND ( 0. 00079 ) 
40 Am-243 
41 Cm-242 
42 Cm-243 
43 Cm-244 
44 Mn-54 
45 Co-60 
46 Ni-63 
47 Zn-65 
48 H-3 

f:J7400~ 

~1608 
*~29~ 
*~18~ 
~3108 
~5~ 
~100~ 
~2408 
*~12~ 

ND ( 0.030 
ND ( 0.030 
ND ( 0.030 
ND ( 0.030 
ND ( 
ND ( 
ND ( 
ND ( 

0. 10 
0. 072 

14 
0. 20 
660 

ND 
0.030 

290 
4. 1 

) 
) 
) 
) 
) 
) 
) 
) 

*NDlcH~tl:la.~~lrn:l*;r@~~G, ( ) ~Ct~lliBN~lrn:l~ffi9,, 
* ~=~U~~ : l*Lt~fii~oll 

ND ( 0.030 
ND ( 0.030 
ND ( 0.030 
ND ( 0.030 
ND ( 
ND ( 
ND ( 
ND ( 

0.051 
0.056 

14 
0. 11 
670 

ND 
0.030 

ND 
0.83 

) 
) 
) 
) 
) 
) 
) 
) 

~ ~mrnfl 
H26.8.20 16:10 

n~~-J8g;,em 
(Bq/ L) 

ND { 0.085 ) 

ND < 0. 15 ) 

ND < 0. 13 ) 
ND { 0.027 ) 

ND < 0.027 ) 
ND < 0.027 ) 
ND { 1. 1 ) 

ND < 0.027 ) 
ND < 0. 00072 ) 
ND { 0.027 
ND < 0.027 
ND < 0.027 
ND { 0.027 
ND< 0.030 
ND< 0.030 
ND { 
ND < 

1. 6 
0.053 
610 

ND 
0.027 

ND 
0.40 

) 
) 
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