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Nuclear and Industrial Safety Agency

Seismic Damage Information (the 116th Release)
(As of 08:00 April 27th, 2011)

Nuclear and Industrial Safety Agency (NISA) confirmed the current

situation of Onagawa NPS, Tohoku Electric Power Co. Inc.; Fukushima

Dai-ichi and Fukushima Dai-ni NPSs, Tokyo Electric Power Co. Inc.

(TEPCO); Tokai Dai-ni NPS, Japan Atomic Power Co. Inc. as follows:

Major updates are as follows.

1. Nuclear Power Stations (NPSs)

* Fukushima Dai-ichi NPS

Confirmation of the situation, etc. at the reactor building of Unit 1

using an unmanned robot was carried out. (From 11:35 till about 13:24

April 26th)

Fresh water injection (around 47.5t) to the Spent Fuel Pool of Unit 3

using the Fuel Pool Coolant Clean-up System was carried out. (From

12:25 till 14;02 April 26th).

Fresh water spray of around 130t over Unit 4 using Concrete Pump

Truck (62m class) was carried out. (From 16:50 till 20:35 April 26th)

Full-scale implementation of spraying anti-scattering agent was

carried out in the area of about 5,000 M2 on the ocean-side of Unit 3

using an unmanned crawler dump. (From 13:30 till 17:00 April 26th)

Removal of rubble (amounts equivalent to 2 containers) using

remote-control heavy machineries was carried out. (From 9:00 till

16:00 April 26th).

For more information:

NISA English Home Page

http://www.nisa.meti.go.ip/english/index.html
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April 27, 2011

Nuclear and Industrial Safety Agency

Seismic Damage Information (the 117th Release)
(As of 12:00 April 27th, 2011)

Nuclear and Industrial Safety Agency (NISA) confirmed the current

situation of Onagawa NPS, Tohoku Electric Power Co. Inc.; Fukushima

Dai-ichi and Fukushima Dai-ni NPSs, Tokyo Electric Power Co. Inc.

(TEPCO); Tokai Dai-ni NPS, Japan Atomic Power Co. Inc. as follows:

Major updates are as follows.

1. Nuclear Power Stations (NPSs)

* Fukushima Dai-ichi NPS

The operation of gradually changing the water amount for injection to

the Reactor Pressure Vessel of Unit 1, from around 6m 3/h to a

maximum of 14m 3/h, was started. (10:02 April 27th)

For more information:

NISA English Home Page

http://www.nisa.meti.yo.ip/english/index.html
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April 28, 2011

Nuclear and Industrial Safety Agency

Seismic Damage Information (the 118th Release)
(As of 08:00 April 28th, 2011)

Nuclear and Industrial Safety Agency (NISA) confirmed the current

situation of Onagawa NPS, Tohoku Electric Power Co. Inc.; Fukushima

Dai-ichi and Fukushima Dai-ni NPSs, Tokyo Electric Power Co. Inc.

(TEPCO); Tokai Dai-ni NPS, Japan Atomic Power Co. Inc. as follows:

Major updates are as follows.

1. Nuclear Power Stations (NPSs)

* Fukushima Dai-ichi NPS

Fresh water spray of around 85t over Unit 4 using Concrete Pump

Truck (62m class) was carried out. (From 12:18 till 14:01, From 14:32

till 15:15 April 27th)

Full-scale implementation of spraying anti-scattering agent was

carried out in the area of about 7,500 m2 on the east-side of the turbine

building of Unit 3 using an unmanned crawler dump. (From 11:00 till

17:00 April 27th)

Removal of rubble (amounts equivalent to 3 containers) using

remote-control heavy machineries was carried out. (From 9:00 till

16:00 April 27th).

2. Action taken by NISA
- April 27th, TEPCO reported to NISA that the effective dose rate of 1

(female) employee working after the occurrence of the Tohoku District -

off the Pacific Ocean Earthquake from January 1st to March 31st of

this year (4th Quarter) exceeded 5mSv. NISA strictly alerted TEPCO

and directed TEPCO to investigate the cause and to establish
measures for preventing a recurrence, as well as to validate the

radiation management system in Fukushima Dai-ichi NPS and

establish measures based on the validation, and report to NISA by May

2nd, 2011.



News Release

< Possibility on radiation exposure >

April 27th, the effective dose rate of 1 (female) employee working after

the occurrence of the Tohoku District - off the Pacific Ocean

Earthquake during a 3-month period stating from January 1st (4th

Quarter of FY2010) was confirmed to be 17.55mSv, exceeding the legal

limit (5mSv/3 months). Following medical exams conducted by a
doctor, it was confirmed that there was no impact on the health of this

employee.

<Directives Regarding Foods and Drinks>

The suspension of shipment and restriction of intake was lifted for the

following districts and items. (April 27th)

* Lifting of Items the suspension of shipment and restriction of intake.

Head type leafy vegetables grown in Minamiaizu District*' of

Fukushima Prefecture.

Flowerhead brassicas produced in Kennan District*2 of Fukushima

Prefecture. Shiitake

*1: Aizuwakamatsu- City, Kitakata-City, Nishiaizu-Town,

Bandai-Town, Inawashiro-Town, Aizusakashita-Town,
Yanaizu-Town, Mishima-Town, Kaneyama-Town, Aizumisato-Town,
Shimogo-Town, Tadami-Town, Minamiaizu-Town,
Kitashiobara-Village, Yukawa-Village, Showa-Village and
Hinoemata-Village

*2: Shirakawa-City, Yabuki-Town, Tanagura-Village,

Yamatsuri-Town, Hanawa-Town, Nishigo-Village, Izumizaki-Village,
Nakajima-Village and Samegawa-Village.

* Lifting of Items the suspension of shipment

Spinach grown in Tochigi Prefecture

(The suspension of spinach grown in Nasushiobara City and Shioya

Town of Tochigi Prefecture was already lifted on April 2 1st.)

For more information: NISA English Home Page

http://www.nisa.meti.go.jp/english/index.html
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Fukushima Dai-ichi Nuclear Power Station Maior Parameters of the Plant (Data such as water level, pressure, temperature, etc.) (As of 06:00, April 28th)
Unit No. Unit I Unit 2 [Unit 3 Unit 4 Unit 5 Unit 6

Situation of water injection
to reactor

Injecting fresh water via the
Water Supply Line.
Flow rate of injected water
10.0 m3'/h
(As of 05:00, April 28th)

Injecting fresh water via the Fire
Extinguish Line.
Flow rate of injected water
7.0m3/h
(As of 05:00, April 28th)

Injecting fresh water via the Fire
Extinguish Line.
Flow rate of injected water:
6.8m 3/h

(As of 05:00, April 28th)

Fuel rangeA : -1.,650mm Fuel range A: - 1,500mm Fuel range A:-1,850mm
Reactor water level Fuel range B : -1,600amm Fuel range B : -2,100mm Fuel range B:-2,250nun

(As of 05:00, April 28th) (As of 05:00, April 28th) (As of 05:00, April 28th)

0.415MPag(A) -0.016MPag(A) #3 -0.055MPag(A) #3
Reactor pressure 1.168MPa g(B) #3 -0.020MPa g (D) #3 -0.089MPa g (C) #3

(As of 05:00, April 28th) (As of 05:00,April 28th) (As of 05:00, April 28th)

Reactor water temperature ( Collection Impossible due to low system flow rate )

Feedwater nozzle temperature: Feedwater nozzle temperature: Feedwater nozzle temperature:
Temperature related to 107.39C #3 119.9°C. 86.09C #3
Reactor Pressure Vessel Temperature at the bottom head Temperature at the bottom head Temperature at the bottom head
(RPV) of RPV: 98.5°C of RPV: #1 of RPV: 109.6°C

(As of 05:00, April 28th) (As of 05:00, April 28th) (As of 05:00, April 28th)
D/W: 0.125 MPa abs D/W: 0.075MPa abs D/W: 0.1017MPa absD/W*P Pressure, SIC'2 S/C: 0.125MPa abs S/C: #1 S/C: 0.1783MPa abs
(As of 05:00, April 28th) (As of 05:00, April 28th) (As of 05:00, April 28th)

D/W*I atmosphere RPV bellows seal: 100.5°C RPV bellows seal: #1 RPV bellows seal: 124.70C #3
D/W*u atmsph Return line to HVH*6: 88.30C Return line to HVH*6: 11I1°C Return line to HVH*6: 102.1°C
temperature (As of 05:00, April 28th) (As of 05:00, April 28th) (As of 05:00, April 28th)

D/W (A) #1 D/W (A) 2.24X I 'Sv/h D/W (A) 1.42X IO'Sv/h

CAMS*3 radiation (B) #1 (B) 2.52X 10'Sv/h (B) 1.08X 10'Sv/h
S/C (A) I.16IX lOSv/h #3 S/C (A) 4.63 X I0 Sv/h #3 S/C (A) 5.33 X I0 Sv/h #3monitors (B) 1.67X 10Sv/h #3 (B) 4.08X 10 Sv/h #3 (B) 5.02X 10 Sv/h #3

I (As of 05:00, April 28th) (As of 05:00,April 28th) (As of 05:00, April 28th)

#2
(Water injection is
unnecessary as cooling
function of the reactor cores
are in normal operation.)

Shutdown Shutdown
range range
measurement measurement
2,08 1mm 2,138mm
(As of 06:00, (As of 06:00,
April 28th) April 28th)
0.007MPa g 0.0 13MPa g
(As of 06:00, (As of 06:00,
April 28th) April 28th)
38.7CC 47.50C
(As of 06:00, (As of 06:00,
April 28th) April 28th)

#2
(Monitoring water
temperature in the reactor.)

#2
(Out of
monitoring
scope as all
fuels are
discharged
from the
core.)

#2
(Out of monitoring scope as
cooling function of the reactor
is maintained.)

S/C temperature
A: 50.7C
B: 50.69C
(As of 05:00, April 28th)

A: 70.4°C
B: 70.7°C
(As of 05:00, April 28th)

A: 41.00C
B: 41.0°C
(As of 05:00, April 28th)

D/W* I design operating 0.384MPa g(0.485MPa abs) 0.384MPa g(0.485MPa abs) 0.384MPa g(0.485MPa abs)
pressure
D/W*oti maximum 0.427MPa g(O.528MPa abs) 0.427MPa g(0.528MPa abs) 0.427MPa g(0.528MPa abs)
operating pressure _______________ ____________________________________________



Spent Fuel Pool 50.0 0C 40.40C. 27.01C

Spent ue #1 5 0 0, #1 #1 (As of 06:00, (As of 06:00,
temperature (As of 05:00, April 28th) April 28th) April 28th)

6,550mm
FPC skimmer level 3,700m m 5,400mrn m( o50 0 #

(As of 05:00, April 28th) (As of 05:00, April 28th) #1 (As of 05:00, #2

1 1 April 28th)

Power supply Receiving external power supply (P/C*4 2C) Receiving external power supply (P/ C*4 4D) Receiving external power
supply

Common Unit5: Unit6:
pool: about SHC*5 Supplemental
32 °C (As of mode (From Fuel Pool

Other information 6:50, April 19:13, April Cooling
27th) 27th) mode (From

20:08, April
I_ I 27th)

Pressure conversion Gauge pressure (MPa g) = Absolute pressure (MPa abs) - Atmospheric pressure (Normal atmospheric pressure 0. 1013MPa)
Absolute pressure (MPa abs) = Gauge pressure (MPa g) + Atmospheric pressure (Normal atmospheric pressure 0. 1013MPa)

*1
*2
*3
*4
*5
*6

D/W
S/C
CAMS
P/C
SHC
HVH

Dry Well
Suppression Chamber
Containment Atmospheric Monitoring System
Power Center
Shutdown Cooling
Heating and Ventilating Handling Unit

#1 : Measuring instrument malfunction
#2 : Out of covering range for data collection
#3 : Under monitoring of the change of the situation

[Note]
There is a possibility that some instruments may not indicate correct values as they have been exposed to the conditions beyond the usual atmospheric ones due to the earthquake and
the developments of the event. Taking into account the uncertainty of those instruments, the plants' conditions are judged in an integrated manner paying attention to the trends of the
change, using the information obtained through multiple instruments.



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 1
(As of 6:00 April 28th, 2011) I Major Events after the Earthquake I

Spraying freshwater
by Concrete Pump
Truck L

Spent Fuel Pool Water Temperature - °C
Condition: Indicator failure I

Reactor Pressure A 0.516MPa*
Reactor Pressure B 1.269MPa*

(under monitoring of the change
of the situation)

Condition : No large fluctuation
*converted to absolute pressure

Reactor Water Level A -1,650mm
Reactor Water Level B -1,600mm
Condition: Uncovering of the core

from the top of the active fuel to
the levels described above

Reactor Water Temperature - 'C;
Condition: No data available

Reactor Pressure Vessel (RPV)
Temperature:

Feedwater Nozzle Temperature
:107.3 0C

(under monitoring of the change
of the situation)

Temperature at the bottom head of
RPV :98.50C

March 1 11h 14:46 Under operation, Automatic shutdown by the earthquake
March 111h 15:42 Report based on the Article 10 (Total loss of A/C power)
March 1111 16:36 Occurrence of the Article 15 event (Inability of water injection of the

Emergency Core Cooling System )
March 1 2 th 01:20 Occurrence of the Article 15 event (Unusual rise of the pressure in PCV)
March 121h 10:17 Started to vent.
March 1 2th 15:36 Sound of explosion
March 1 2 th 20:20 Started to inject seawater and borated water to the Reactor Core.
March 2 3rd 02:33 The amount of injected water to the Reactor Core was increased utilizing

the Feedwater Line in addition to the Fire Extinguish Line. (2m
3

/h -418m
3

/h)
09:00 Switched to the Feedwater Line only.(lgm

3
/h -411m

3
/h)

March 2 4 th 11:30 Lighting in the Central Control Room was recovered.
March 25th 15:37 Started to inject fresh water.
March 2 9th 08:32 Switched to the water injection to the Reactor Core using the temporary

motor-driven pump.
March 31st 12:00 - 2 nd 15:26 Started to transfer the stagnant water from the Condensate

Storage Tank (CST) to the Surge Tank of Suppression Pool Water (SPT)
March 31" 13:03-16:04 Water spray by Concrete Pump Truck (Fresh water)
April 3 rd 12:02 The power supply to the temporary motor-driven pump was switched from the

temporary power supply to the external power supply.
April 3rd 13:55 Started to transfer the water from the Condenser to CST.
April 61h 22:30 Started the operation for the injection of nitrogen to PCV.
April 7th 01:31 Confirmed starting the injection of nitrogen to PCV.
April 9th 04:10 Started using highly pure nitrogen generator in the injection of nitrogen to PCV.
April 101h 09:30 Completed transferring the water from the Condenser to CST.
April 111h around 17:16 Loss of external power supply due to an earthquake occurred (at

Hamadori in Fukushima Prefecture) and water injection to the Reactor Core and nitrogen
injection to PCV were suspended.

April 1 1 1h 17:56 External power supply was recovered.

April 1 1 1h 18:04 Resumed injecting water to the Reactor Core.
April 11th 23:19 Restarted operation for injecting nitrogen to PCV.

April 11t' 23:34 Confirmed starting injection of nitrogen to PCV.

April 17t' 16:00-17:30 Confirmed the situation in the reactor building using an unmanned
robot.

April 181h 11:50- 12:12 Stopped the water injection into the reactor core to replace the
current hose with a new one.

April 1 9 th 10:23 Completed the work of strengthening connection of the power supplies
between Units 1-2 and Units 3-4.

April 2St' 10:57 g18:25 For reinforcement work of the power supply, the power supply to

the pump injecting water into the reactor core was temporarily switched from the

external power supply to the temporary diesel generator.
April 251h 14:10-19:10 Suspended nitrogen injection due to reinforcement work of the

power supply.

April 25'h 14:44- 17:38 Implemented reinforcement work of the power supply (connection
of the power supplies between Units 1-2 and Units 5-6).

April 2 5 th 11:35- 13:24(approx.) Observed the situation in the reactor building using
unmanned robots.

April 271h 10:02 Started operation of gradually changing the water amount for injection to the
reactor core from 6m

3
/h to 14m

3
/h at maximum.

'I

PCV* 3 Pressure 0.125MPa
Condition: No large fluctuation

i

U_- -

'-I EDG, 2
Et rnal EG-7-] FRHRS*l• -Power IInjecting

Two lines Power supply freshwater byvehicle,
secured Tem temporary

Temporary DGs motor-driven

S/p. 4 Water Temperature A 50.70C

S/p* 4 Water Temperature B 50.60C
Condition: Almost no change
S/P. 4 Pressure 0.125MPa
Condition: No large fluctuation

*1 Residual Heat Removal System
*2 Emergency Diesel Generator
*3 Primary Containment Vessel
*4 Suppression Pool

pump
___________________________________________________________________________________________________ I

Current Conditions : Fresh water is being injected to the Spent Fuel Pool and the Reactor Core

(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 2
Spraying freshwater

by temporary motor- (As of 6:00 April 28th, 24
driven pump through
existing cooling system S ent Fuel Pool Water Temr erature 50.0 O0

Spent FuelSpootl Colin gReactor Pressure A 0.085MPa*
(under monitoring of the change

System tof the situation)
Reactor Pressure D 0.081MPa*

(under monitoring of the change
of the situation)

Condition: No large fluctuation
*converted to absolute pressure

Reactor Water Level A -1,500mm
Reactor Water Level B -2,100mm
Condition: Uncovering of the core

from the top of the active fuel to
the levels described above

Reactor Water Temperature 2oc
Condition: No data available

Reactor Pressure Vessel (RPV)
Temperature:

Feedwater Nozzle Temperature
119.9oC

Temperature at the bottom head
of RPV - °c (indicator failure)

v _ rD I Major Events after the Earthquake 1/2

March 1 1 th 14:46 Under operation, Automatic shutdown by the earthquake
March 1 1 1h 15:42 Report based on the Article 10 (Total loss of A/C power)
March 1 1 1h 16:36 Occurrence of the Article 15 event (Inability of water injection of the Emergency Core

Cooling System )
March 13th 11:00 Started to vent.
March 14'h 13:25 Occurrence of the Article 15 event (Loss of reactor cooling functions)
March 14t' 16:34 Started to inject seawater to the Reactor Core.
March 141h 22:50 Occurrence of the Article 15 event (Unusual rise of the pressure in PCV)
March 1 5th 00:02 Started to vent.
March 1 5th 06:10 Sound of explosion
March 1 5th around 06:20 Possible damage of the suppression chamber
March 2 0 th 15:05-17:20 Approximately 40 ton seawater injection to the Spent Fuel Pool (SFP) via the

Fuel Pool Cooling Line (FPC)
March 20 th 15:46 Power Center received electricity.
March 2 1St 18:22 White smoke generated. The smoke died down and almost invisible at 07:11 March

22 ýd.

March 22nd 16:07 Injection of around 18 tons of seawater to SFP
March 25t' 10:30 12:19 Sea water injection to SFP via FPC
March 26th 10:10 Started to inject fresh water to the Reactor Core.
March 26th 16:46 Lighting in the Central Control Room was recovered.
March 27th 18:31 Switched to the water injection to the core using the temporary motor-driven pump.
March 29th 16:30- 18:25 Switched to the temporary motor-driven pump injecting fresh water to SFP.
March 291h 16:45-11" 11:50 Transferred the water from the Condensate Storage Tank (CST) to the

Surge Tank of Suppression Pool Water (SPT)
March 3 0

th 9:25-23:50 Confirmed malfunction of the temporary motor-driven pump injecting fresh
water to SFP(9:45). Switched to the injection using the fire pump Truck, but suspended as cracks
were confirmed in the hose. (12:47, 13:10) Resumed injection of fresh water(19:0S)

April 11" 14:56-17:05 Freshwater injection to SFP via FPC using the temporary motor-driven pump.

April 2 d around 9:30 The water, of which the dose rate was at the level of more than 1,OOOmSv/h, was
confirmed to be collected in the pit located near the Intake Channel of Unit 2. The outflow from
the lateral surface of the pit into the sea was also confirmed.

April 2 nd 17:10 Started to transfer the water from the Condenser to the CST.
April 3 rd 12:12 The power supply to the temporary motor-driven pump was switched from the

temporary power supply to the external power supply.
April 3 rd 13:47-14:30 20 bags of sawdust, 80 bags of high polymer absorbent and 3 bags of cutting-

processed newspaper were put into the Pit for the Conduit.
April 4,h 7:08-7:11 Approximately 13kg of tracer (bath agent) was put in from the Pit for the Duct for

Seawater Pipe.
April 4th 11:05-13:37 Freshwater injection to SFP via FPC using the temporary motor-driven pump.
April 5th 14:15 Tracer is confirmed to outflow through the permeable layer around the pit into the sea.

15:07 Started to inject coagulant.
April 6h around 5:38 The water outflow from the lateral surface of the pit was confirmed to stopped.
April 71h 13:29- 14:34 Freshwater injection to SFP via FPC using the temporary motor-driven pump.
April 91h 13:10 Completed transferring the water from the Condenser to CST.
April 101h 10:37'-12:38 Freshwater injection to SFP via FPC using the temporary motor-driven pump.
April 1 1 1h around 17:16 Loss of external power supply due to an earthquake occurred (at Hamadori in

Fukushima Prefecture). Water injection to the Reactor Core was suspended.
April 11th 17:56 External power supply was recovered.
April 111h 18:04 Resumed injecting water to the Reactor Core.

m

F

PCV.3 Pressure 0.075MPa
Condition: No large
fluctuation

I

• "-1F " 1F "-•External ED,2 RHRS *1
Power IInjecting I

Power supply freshwater by
Two lines vehicle, temporary motor
secured Temporary DGs driven pump

S/p* 4 Water Temperature A

70.4 0C
S/p*4 Water Temperature B

70.7 0C
Condition: Tend to decrease
S/P*a Pressure - MPa

Condition: No data available
(indicator failure)

.1
*1 Residual Heat Removal System Current Conditions: Fresh water is
*2 Emergency Diesel Generator
*3 Primary Containment Vessel being injected to the Spent Fuel
*4 Suppression Pool Pool and the Reactor Core

(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)



Major Events after the Earthquake 2/2

April 1 2 th 19:35 -April 1 3 th 17:04 Transfer from the trench of the turbine building to the Condenser.

April 1 3 th 11:00 Suspended the transfer for checking leaks, etc.

April 1 3 th 13:15--14:55 Freshwater injection to SFP via FPC using the temporary motor-driven pump.

April 1 6 th 10:13-11:54 Freshwater injection to SFP via FPC using the temporary motor-driven pump. (The temporary motor-
driven pump stopped at 11:39 due to an earthquake that occurred at around 11:19. SFP was confirmed to be filled to
capacity through observing a rise of the water level in the Skimmer Tank.)

April 1 6 th around 11:19 An earthquake occurred (in the southern part of Ibaraki Prefecture).

April 1 8th 13:42- Confirmed the situation in the reactor building using an unmanned robot.

April 1 8th 12:13 12:37 Stopped the water injection into the reactor core to replace the current hose with a new one.

April 1 8th 09:30- 17:40 Injected coagulant (soluble glass) into the power cable trench.

April 1 9 th 08:00-15:30 Injected coagulant (soluble glass) into the power cable trench.

April 1 9 th 10:08- Started to transfer the stagnant water with high-level radioactivity from the trench of the turbine building to
the buildings of radioactive waste treatment facilities.

April 1 9 th 10:23 Completed the work of strengthening connection of the power supplies between Units 1-2 and Units 3-4.

April 19th 16:08-" 17:28 Injected freshwater to SFP via FPC using the temporary motor-driven pump.

April 2 2 nd 15:55-17:40 Injected freshwater to SFP via FPC using the temporary motor-driven pump.

April 2 5 th 10:12- 11:18 Injected freshwater to SFP via FPC using the temporary motor-driven pump.

April 2 5 th 10:57-18:25 For reinforcement work of the power supply, the power supply to the pump injecting water into the
reactor core was temporarily switched from the external power supply to the temporary diesel generator.

April 2 5 th 10:12-11:18 Injected freshwater to SFP via FPC using the temporary motor-driven pump.

April 25th 14:44'- 17:38 Implemented reinforcement work of the power supply (connection of the power supplies between Units
1-2 and Units 5-6).



Conditions of Fukushima Dai-ichi
( As of 6:00 April 28th, 2011)

Spraying freshwater by
Concrete Pump Truck Spent Fue! Pool Water Temperature -- °c I

SpentFuelnditon :Indicator failure

iPool Cooling Reactor Pressure A 0.046MPa*

System of the situation)
Reactor Pressure C O.012MPa*
(under monitoring of the change

of the situation)
Condition: Tend to decrease
A*converted to absolute pressure

Nuclear Power Station Unit 3
.1Major Events after the Earthquake 1/2__

I
Reactor Water Level A -1,85Umm
D0 fnr. \Al•Ir I -,ni R -' ")rf-nm

Condition: Uncovering of the core
from the top of the active fuel to
the levels described above
Reactor Water Temperature -C
Condition: No data available

Reactor Pressure Vessel (RPV)
Temperature
Feedwater Nozzle Temperature

: 86.0°C

(under monitoring of the change
of the situation)

L• • Temperature at the bottom head

of RPV : 109.6°C

*Pimrn Vo ol a ndition: No large fluctuation

a rE S/P*4 Water Temperature A 41.0 0C
Pwr Power supply Injecting S/P*4 Water Temperature B 41.0°C

Condition: Tend to decrease

Two lines vehicle, freshwater by S/PH4 Pressure 0.1783cr g Pa
secured Temporary DGs temporary recto • Condition: No large fluctuation

driven pump

*1 Residual Heat Removal System Current Conditions: Fresh water is
*2 Emergency Diesel Generator being injected to the Spent Fuel
*3 P rimary Containment Vessel Pool and the Reactor Core
*4 Suppression PoolI
(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)

March 11h' 14:46 unoer operation, Automatic snutdown by the eartnquake
March 111h 15:42 Report based on the Article 10 (Total loss of A/C power)
March 1 3th 05:10 Occurrence of the Article 15 event (Inability of water injection of the

Emergency Core Cooling System)
March 1 3th 08:41 Started to vent.
March 1 3th 13:12 Started to inject seawater and borated water to the Reactor Core.
March 1 4th 05:20 Started to vent.
March 1 41h 07:44 Occurrence of the Article 15 event (Unusual rise of the pressure in PCV)
March 1 4 th 11:01 Sound of explosion
March 1 6th around 08:30 White smoke generated.
March 1 7 th 09:48- 10:01 Water discharge by the helicopters of Self-Defense Force
March 1 7 th 19:05- 19:15 Water spray from the ground by High pressure water-cannon

trucks of Police
March 1 7 th 19:35-20:09 Water spray from the ground by fire engines of Self-Defense Force
March 1 8th before 14:00- 14:38 Water spray from the ground by 6 fire engines of Self-

Defense Force
March 1 8 th '-14:45 Water spray from the ground by a fire engine of the US Military
March 1 9th 00:30 -01:10 Water spray by Hyper Rescue Unit of Tokyo Fire Department
March 1 9 th 14:10 - 20 th 03:40 Water spray by Hyper Rescue Unit of Tokyo Fire Department
March 2 0 th 11:00 Pressure of PCV rose(320kPa).Afterward fell.
March 2 0th 21:36 - 211t 03:58 Water spray by Hyper Rescue Unit of Tokyo Fire Department
March 211t around 15:55 Grayish smoke generated and was confirmed to be died down at

17:55.
March 2 2nd 15:10 -16:00 Water spray by Hyper Rescue Unit of Tokyo Fire Department and

Osaka City Fire Bureau.
March 2 2nd 22:46 Lighting in the Central Control Room was recovered.
March 2 3 rd 11:03 -13:20 Injection of about 35 ton of sea water to the Spent Fuel Pool (SFP)

via the Fuel Pool Cooling Line (FPC)
March 2 3 rd around 16:20 Black smoke generated and was confirmed to died down at

around 23:30 and 2 4th 04:50.
March 2 4 th 05:35 - 16:05 Injection of around 120 ton of sea water to SFP via FPC
March 2 5th 13:28- 16:00 Water spray by Kawasaki City Fire Bureau supported by Tokyo Fire

Department
March 2 5 th 18:02 Started fresh water injection to the core.
March 2 7 th 12:34-14:36 Water spray by Concrete Pump Truck
March 2 8 th 17 :4 0-31s around 8:40 Transferring the water from the Condensate Storage

Tank (CST) to the Surge Tank of Suppression Pool Water (SPT)
March 2 8 th 20:30 Switched to the water injection to the core using a temporary motor-

driven pump.
April 3 rd 12:18 The power supply to the temporary motor-driven pump was switched from

the temporary power supply to the external power supply.
April 1 1th around 17:16 Loss of external power supply of Unit 1 and 2 due to an earthquake

occurred (at Hamadori in Fukushima Prefecture) and water injection to the Reactor Core
was suspended.

April 1 11h 18:04 External power supply of Units l and 2 recovered (April 1 1 th 17:56).
Resumed injecting water to the Reactor Core.

April 1 7 th 11:30-14:00 Confirmed the situation in the reactor building using unmanned
robot.

April 1 8th 12:38- 13:05 Stopped the water injection into the reactor core to replace the
current hose with a new one

April 1 9th 10:23 Completed the work of strengthening connection of the power supplies
between Units 1-2 and Units 3-4.

April 2 2 "d 13:40- 14:00 Tentatively Injected freshwater to SFP via the Fuel Pool Coolant
Purification Line.

April 2 5 th 10:57-18:25 For reinforcement work of the power supply, the power supply to
the pump injecting water into the reactor core was temporarily switched from the
external power supplv to the temporary diesel generator.



Major Events after the Earthquake 2/2

<Water spray by Concrete Pump Truck (Fresh water)>

March 29th 14:17-18:18, March 31st 16:30-19:33, April 2nd 09:52"12:54, April 4th 17:03-'19:19, April 7th 06:53 "
08:53, April 8th 17:06-20:00, April 10th 17:15- 19:15, April 12th 16:26-17:16, April 14th 15:56'- 16:32, April 18th 14:17
-15:02, April 22nd 14:19-' 15:40, April 2 6 th 12:25-14:02



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 4
( As of 6:00 April 28th, 2011 )

Spraying freshwater by
Concrete Pump Truck

SpentFuel
Pool Cooling

System

1 I in periodic inspection outage

S pent Fuel Pool Water
,Temperature - '
Condition: Indicator failure I

I Major Events after the Earthquake I
In periodic inspection outage when the earthquake occurred
March 14 th 04:08 Water temperature in the Spent Fuel Pool (SFP),

840C
March 1 5 th 06:14 Confirmed the partial damage of wall in the 4 th floor.
March 1 5 th 09:38 Fire occurred in the 3 rd floor. (12:25 extinguished)
March 1 6 th 05:45 Fire occurred. TEPCO couldn't confirm any fire on the

ground. (06:15)
March 2 0 th 08:21"-09:40 Water spray over SFP by Self-Defense Force
March 2 0 th around 18:30- 19:46 Water spray over SFP by Self-Defense

Force
March 21st 06:37"-'08:41 Water spray over SFP by Self-Defense Force
March 2 1st around 15:00 Work for laying cable to Power Center was

completed.
March 2 2 nd 10:35 Power Center received electricity.

<Water spray by Concrete Pump Truck (Seawater)>
March 2 2 nd 17:17'-20:32, March 2 3 rd 10:00-'13:02, March 2 4 th

14:36-'17:30, March 2 5th 19:05"-'22:07, March 2 7th 16:55~-'19:25

March 2 5 th 06:05- 10:20 Sea water injection to SFP via the Fuel Pool
Cooling Line (FPC)

March 2 9th 11:50 Lighting in the Central Control Room was recovered.
April 1 1 th around 17:16 An earthquake occurred (at Hamadori in

Fukushima Prefecture).
April 1 2 th 12:00"-'13:04 Sampled the water in SFP.
April 1 9 th 10:23 Completed the work of strengthening connection of the

power supplies between Units 1-2 and Units 3-4.
April 2 2 nd Measured the water level of SFP by a gauge hung on

Concrete Pump Truck (62m class).

< Water spray by Concrete Pump Truck (Fresh water)>
March 3 0 th 14:04~ 18:33, April 1st 08:28"-14:14, April 3rd 17:14~
22:16, April 5 th 17:35~18:22, April 7 th 18:23~19:40, April 9 th 17:07
~'19:24, April 1 3 th 0:30~6:57, April 1 5 th 14:30'18:29, April 1 7 th

17:39"-21:22, April 1 9 th 10:17-"'11:35, April 2 0th 17:08~20:31, April
211t 17:14"-21:20, April 2 2 nd 17:52~23:53, April 2 3 rd 12:30~'16:44,
April 2 4 th 12:25~17:07, April 2 5 th 18:15~April 2 6 th 0:26, April 2 6 th

16:50~'20:35, April 27th 12:18-15:15

Pwr

Two lines
secured

Power supply vehicle, No heat removal is

Temporary DGs necessary as no fuel
is in RPV

____________________________________________ I

*1 Residual Heat Removal System
*2 Emergency Diesel Generator

*3 Reactor Pressure Vessel

Current Conditions: No fuel is in RPV*3 .
Fresh water is being injected to the Spent Fuel Pool.

(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 5
(As of 6:00 April 28th, 2011)

In periodic inspection outage

I 11

LWater Temperature in the Pool: 40.4°C

Condition: Recovery of heat removal function

Reactor Pressure: 0.108MPa*
Reactor Water Level: 2,081mm
Reactor Water Temperature: 38.7°0C
Condition: Pressure is under control.
*converted to absolute pressure

Reactor Pressure Vessel Temperature:
Monitoring by Reactor Water Temperature I

Rem
alter
watV
and
pool
I

I

Major Events after the Earthquake:

March 2 0th 14:30 Cold shutdown

March 21s 11:36 Receiving electricity from external power supply

March 2 3 rd 17:24 Pump for Residual Heat Removal Seawater System (RHRS) was

automatically stopped when the power supply was switched from the
temporary to the permanent.

March 2 4 th 16:14 Repair of the RHRS pump was completed.

March 2 4 th 16:35 Started to cooling.
April 4 th 21:00 - 8th 12:14 Discharged the groundwater with low-level

radioactivity in the Sub Drain Pit to the sea (around 950 ton).
April 2 5 th 12:22 '-16:43 For reinforcement work of the power supply, the pump

for Residual Heat Removal (RHR) was temporarily stopped.
April 2 5 th 14:44-17:38 Implemented reinforcement work of the power supply

(connection of the power supplies between Units 1-2 and Units 5-6).
One line Share two EDGs of
secured Unit 6

*1 Residual Heat Removal System

*2 Emergency Diesel Generator

Removing heat alternately
from the water in the reactor
and in the spent fuel pool.

(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 6
( As of 6:00 April 28th, 2011 )

F In periodic inspection outage

Water Temperature in th .Pool: 27.0°C
Condition: Recovery of heat removal
function.

Major Events after the Earthquake:
March 2 0 th 19:27 Cold shutdown
March 2 2 nd 19:17 Receiving electricity from external

power supply
April 4 th 21:00 - 9 th 18:52 Discharged the groundwater with

low-level radioactivity in the Sub Drain Pit to the sea
(around 373 ton).

April 1 9 th 11:00-15:00 Transferred stagnant water under
the base of the turbine building to the condenser for
measuring the amount of it.

April 2 0th 9:51-15:56 The pump for Residual Heat Removal
(RHR) was temporarily stopped in order to change the
position of the hose of the temporary RHR Seawater
System.

April 2 5 th 14:44--17:38 Implemented reinforcement work of
the power supply (connection of the power supplies
between Units 1-2 and Units 5-6).

Reactor Pressure: 0.114MPa*
Reactor Water Level: 2,138mm
Reactor Water Temperature : 47.5°C
Condition: Pressure is under control.
*converted to absolute pressure

I

One line
secured

Two EDGs Removing heat alternately
from the water in the reactor

and in the spent fuel pool.

Reactor Pressure Vessel Temperature:
Monitoring by Reactor Water Temperature

*1 Residual Heat Removal System
*2 Emergency Diesel Generator

(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)
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IN 1/4/28±k0 22.0 <CAM 1 SE 2.1
S 01 t/4/28410 2128 <(00 SSE U
2011/4/28 4:20 2 m0 i F a I" SE 20
2011/4/28 4:30 2. <0.01 SE 1.8
201114/28 4:50 21.9 <O.Ot 1.7
111/4/24504 21.9 "0.01 W 1.7

2011/4/28k10 Ptl <,001 WNW 1.6
2011/4/28 520 no. - .l 01 WNW 2.2

201 JA W 26 <Olm wW 2011/4/2859 21.6 <0-- .01 HNO -39
2011/4/285 50 21 <0.01 -l - 3.8
2011/4/28 21.3 < 10.01 A 2.9

201114/28 CLI I a1.8 I ]i w 1 1.0
2011/4286 201 21• (0.01 '1 E
I IN11/4/286:30 21.8 0•.01 W - I 31 0.3
2011/4/28 GM 21.8 0.01 M WE 0.4
2011/4/28 &W 21.9 (0.01 IN SE 1.5
20 11//27m 211 Ojail I NE 6
N 20 11/4/28 7:10 2 1. 8 001 (0e. 0_7
2061/4/28 7:2 21. (0 1 - N 0.4
2201/4/2973 21., (0.01 - W= .OA
2011/4/28 7--40 2me (0-Al NNE -0.5
2011/40_870 21O( N A
=1 21/4/28 810, 21 @NW U.

_________20_43__4 19

20 /4/28 2:30 433 49 Is__ __ _

2014/8330 4048 19_____

20I 1/4/28 4M 431i~i 48 19_____
2014294 3 48 Is______

I /21 0:00I IZL431 i 48 12_____

j201, /4/'1881"D 431 ~ 48 1

I..

-1- "



,Bl (iSv/h) (CSv/h) Rf It (m/s)

2011/4/27 23:00 22.5 0.01 QIJ E 1.9
. p!I 2011/4/27 23:10 22.5 0.01 ,J SSE 1.8
Nr" 2011/4/27 23:20 22.5 <0.01 Q9J SE 2.6

L 2011/4/27 23:30 22.5 0.01... I E 2.5
J 2011/4/27 23:40 22.5 .01 1 I ESE 2A4

girl 201114/27 23:50 22.4 <;0.01 1 U ESE 2.7
W 20.11/4/28 0:00 22.4 <0.01 1 U ,,E 2.9

L 2011/4/28 010 22.5 0.01 U E 2.3
JI 2011/4/28 0:20 22.5 ML.0. •€, ESE 1.8

11M 1 2011/4/28.0:30 22.6 LI0.01 •U SE 1.8

IM 1 2011/4/28 0:40 22.5 0.L0 1 V SE 2.4
A F 2011/4/28 0:50 22.4 <(.01 1 V SE 2.1
imL 2011/4/28 1:00 22.4 <.001 1W. J SE 1.9
.is 2011/4/28 1:10 22.4 <0.0 I Q.V SE 2.1
AM 2011/4/28 1:20 22.4 <0.01 •I/ SE 2.2
ffiJ 2011/4/28 1:30 22.4 (0.01 V9. SSE 2.2
wl 2011/4/28 1:40 22.5 <0.01 IU SSE 2.2

KL.J 2011/4/28 1:50 22.3 g.01 IJ SSE 2.0
flp. 2011/4/28 2:00 22.3 <0.01 I U SSE 1.9

-2-



Joni am (ALSv/h) (M.Sv/h) (r/a)

2011/4/27 15:30 22.7 <0.01 Oft ESE 2.5
BPI 2011/4/27 15:40 22.7 <0.01 Oft SE 2.5
BPI 2011/4/27 15:50 22.7 (0.0 I f SE 2.3
frl 2011/4/27 16:00 22.7 <0.01 *1I ESE 2.3
i[g 12011/4/27 16:10 22.7 <0.01 *1I ESE 2.1
BPI 2011/4/27 16:20 22.7 (0.01 O SE 1.9
BPI 2011/4/27 16:30 22.6 <0.01 O SE 2.3
ffi9 2011/4/27 16:40 22.7 <0.01 1 SE 2.0

M9 2011 4/27 16:50 22.6 <0.01 ,Q SE 1.9
BPI 2011/4/27 17:00 22.7 <0.01 1) SE 1.8

I 2011/4/27 17:10 22.7 (0.01 . SSE 2.0
BPI 2011/4/27 17:20 22.6 (0.01 . SSE 2.0

i 2011/4/27 17:30 22.5 (0.01 .I SE 2.0
RM 2011/4/27 17:40 22.6 <0.01 .U SE 2.0
BpI 2011/4/27 17:50 22.6 <0.01 , E 2.1

2011/4/27 18:00 22.7 .00.01 . S 2.0
2011/4/27 18:10 22.6 <0.01 U I SE 1.8

frl 2011/4/27 18:20 22.6 <0.01 .I SSE 1.7
00 2011/4/27 18:30 22.7 <0.01 .U E 2.0

i 2011/4/27 18:40 22.6 (0.01 RU S 2.0
Bi4 2011/4/27 18:50 22.6 <0.01 1 ,V S 2.0
RM 2011/4/27 19:00 22.6 <0.01 .I SSE 2.0

2011/4/27 19:10 22.6 <0.01 ,U SE 1.5
TO 2011/4/27 19:20 22.6 (0.01 ,U SSE 2.0

PI 12011/4/27 19:30 22.5 (0.01 V E 1.7
Bi 2011/4/27 19:40 22.5 <0.01 . E 1.7
BPI 2011/4/27 19:50 22.5 <0.01 .U S 1.7

g 2011/4/27 20:00 22.6 <0.01 Q.I ESE 1.4
gl 2011/4/27 20:10 22.6 (0.01 . S 1.5

f 2011/4/27 20:20 22.5 <0.01 . E 1.6
AM 2011/4/27 20:30 22.6 <0.01 . NE 1.6
ffi 2011/4/27 20:40 22.5 <0.01 . ES 2.3
BPi 201 1/4/27 20:50 22.6 <0.01 I . NI 2.4
99P 2011/4/27 21:00 22.5 (0.01 . S 1.9
BPI 2011/4/27 21:10 22.5 <0.01 , ESE 2.1
B 2011/4/27 21:20 22.5 0.01 .U ENE 1.9
AM 2011/4/27 21:30 22.5 (0.01 . NNW 1.7

9I 2011/4/27 21:40 22.5 <0.01 . SE 2.0
fff 2011/4/27 21:50 22.5 0.01 IV E 2.3
gr 2011/4/27 22:00 22.5 <0.01 ,Q E 2.0
B 2011/4/27 22:10 22.5 <0.01 ,a E 2.2
BFI 2011/4/27 22:20 22.5 <0.01 V E 2.4
BF1 2011/4/27 22:30 22.5 (0.01 , E 2.5

12011/4/27 22:40 22.5 <0.01 V SE 2.0
AM J 2011/4/27 22:50 22.5 (0.01o i , sI 2.2

-3-



(iSv/h) (aSv/h) (mis)

P 201/4/27 8:00 22.8 <0.01 I J NE 0.6
i 2011/4/278:10 22.7 <0.01 UI N 0.5

I 2011/4/27 8:20 22.8 (0.01 fil NW 0.8
S 2011/4/27 8:30 22.8 0.01 1 U NNW 0.4

M 2011/4/278:40 22.8 0.01 1 U ENE 0.6
I 2011/4/278:50 22.8 -0.01 1 E 0.7

r' 2011/4/279000 22.7 <0.01 QU E 2.4
iPl 1 2011/4/27 9:10 22.8 <0.01 M1. E 2.3

1 2011/4/27 9:20 22.8 <0.01 I t E 2.0

PI 1 2011/4/279:30 22.8 <0.01 *1. E 2.4
I1 2011/4/27 9:40 22.7 0 .01 *1. E 2.6

Pi 1P 2011/4/27 9:50 22.8 <0.01 01, ENE 1.6
BPI 12 11/4/27 100 22.7 <0.01 IS, E 1.8

P 2011/4/27 10:10 22.8 <0.01 t E 2.3
M -120 1/4/27 10:20 22.8 <0.01 • . I E 2.3
9I 12011/4/27 10:30 22.8 <0.01 1I E 2.3

I PI 1201 /4/27 10:40 22.7 <0.01 ý1 E 2.0
I 1 2011/4/27 10:50 22.9 <0.01 ;K E 2.4

FI 20 1/4/27 11:001 22.8 <0.01 4"1, E 2.7
I 12011/4/27 11:101 22.8 .01I0.O 1 ENE 1.3
BPI 12011/4/27 11:20 22.8 < .01 .•2L I ESE 1.4
99P 20 1/4/27 11:30 22.8 <0.01 O ft I E 1.8
15M 12011/4/27 11:40 22.8 <0.01 N I E 1.7

PI 12011/4/27 11:50 22.8 (0.01 Ih I, E 2.5
BPI 1 2011/4/27 12:00 22.7 <0.01 I.a E 2.5
& 12011 /4/27 12:10 22.6 (0.01 1, E 1.9
BPI 12011/4/27 12:20 22.8 <0.01 I E 27
HIi 2011/4/27 12:30 22.6 <0.01 ]1t. ENE 2.3

P!J 2011/4/27 12:401 22.7 (0.01 IL ENE 1.9
P4 12011/4/27 12:501 22.6 (0.01 Oft ESE 2.0

BPI 2011/4/27 13:001 22.7 <0.01 •1e SSE 1.8
S BP•f 011/4/27 13:101 22.8 <0.01 1 S . SE 2.0

- P 12011/4/27 13:201 22.7 < 0.01 •1M SW 1.4
9 N'I 12011/4/27 13:301 22.7 <0.01 I SE 2.1
9 BI 1201 1/4/27 13:401 22.7 <0.01 I SE 2.1

rl, 1201 /4/27 13:501 22.7 0.01 f•I, SE 1.9
PI 2011/4/27 14:001 22.7 <0.01 - I SSE 2.1

I 2011/4/27 14:10 22.8 0.01 *1 SE 2.1
I iP' 20 1/4/27 14:20 22.7 0.01 *1 SE 2.4

2PI 011/4/27 14:30 22.6 0n.01 f SE 1.9
RM 2011/4/27 14:40 22.6 <0.01 f1. SE 2.3

ffir 2011/4/27 14:50 22.7 <0.01 h ESE 2.0
J 2011/4/27 15:00 22.6 0.01 ;1K ESE 2.4

2011/4/27 15:10 22.7 n 0.01 tESE 2.2
I2011/4/27 15:20 22.8 01.0 ESE 2.3

(uSv/h) (OSv/h) (uSv/h)

2011/4/27 8:00 446 51 20

2011/4/27 8:30 447 51 20

2011/4/27 9:00 444 51 20

2011/4/27 9:30 444 51 20

2011/4/27 10:00 442 51 20

2011/4/27 10:30 441 51 20

2011/4/27 11:00 440 . 51 20

2011/4/27 11:30 438 52 20

2011/4/27 12:00 435 51 20

2011/4/27 12:30 436 51 20

2011/4/27 13:00 436 52 20

2011/4/27 13:30 435 52 20

2011/4/27 14:00 435 51 20

2011/4/27 14:30 435 51 20

2011/4/27 15:00 434 51 19

2011/4/27 15:301 431 51 19
2011/4/27 16:00 432 51 19

2011/4/27 16:30 434 51 19

2011/4/27 17:00 435 51 19

2011/4/27 17:30 433 51 19

2011/4/27 18:00 443 50 19

2011/4/27 18:30 435 50 19

2011/4/27 19:00 434 50 19

'2011/4/27 19:30 434 50 19

2011/4/27 20:00 436 50 19

2011/4427 20:30 436 50 19
2011/4/27 21:00 439 50 19

2011/4/27 21:30 438 50 19

2011/4/27 22:00 437 50 19

2011/4/27 22:30 439 50 19

2011/4/27 23:00 438 50 19

2011/4/27 23:30 439 50 20
2011/4/28 0:00 439 50 20
2011/4/28 0:30 440 49 20
2011/4/28 1:00 439 49 19

2011/4/28 1:30 436 49 20
12011/4/28 2:00 436 49 19

-4-



~jSv/h
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jffrLWXj+j3ftjWr je=.yU:o-Y*;kH2MNft*(pSv/h)Twom

J

201M/P-1 MP-2 MP-3 MP-4 EMP.,• MP.-- MP-7 MP-8
2011/4/28 2:00 . 7 29 23 21 31 67 154 147
2011/428.2:10 7 29 23 21 31 ,,-57 154M 17
2011/4/28 2:20 7 29 23 21 31 7 13 147
2011/4/28 2:30 7 29 23 21 31 57 153 146
2011/4/282:40 - 7 29 23 21 1 31 57 153 148
2011/4/282:50 1 7 29 23 21 31 57 1532 1145
2011/4/2832:00 •7 29 23 21 1 31 57 152 1 146
2011/4/28 3:10 7 28 23 21 1 ,31 57 162 1 145
2011/4/28 3:20 7 28 23 21 31 57 152 145
•2011/74/283:30 i-7 28- 23 " 21 : 30 .5_7 151, 1442011/4/283:40 7 28 23 21 0 5 57 15 144
2011/4/28 3:50 7 28 23 21 30 56 151 144
2011/4/28 4:00 7 28 23 21 30 0 '151 144
2011/4/28 4:10 7 28 23 21 30 56 150 144
-2011/4/28 4.20 7 28 22 21 30 1 50 150 144
2011/4/28 4:30 7 28 22 21 30 58- 150 144
2011/4/28 4:40 7 28 22 21,, 1 30 .56 150 144
2011/4/28 4:501 7 28 22 21 1 30 50 150 1442011HL4/284.00, . . 28 22 21 1,30 56 150 1 144
20114/28 5:501 7 28 22 21 1 30 56 150 5 144

2011/4/28 5:20. 7 " 28-. 22 20 30 56 150 1 1441
2011/4/28 5:30 7 28 22 FT20 - 29 5- N-5 t: 148- 143I
2011/4/28 5:401 7 28 22 20 20 56: 140 143
2011/4/28 5:50 1 7 -28 22 20. 30 1 55 149 143
2011/4/28 8:00. 7 28 22 20 320 5 149 143
2011/4/2-86:10 1 7 28 22 20 30 55 149 143
2011/4/28 6:20A 7 28 22 20 30 56 149 143
2011/4/28 6301 7 28 22 20 30 56 149 143
2011/4/286:402 7 28 *22 20 30 56 149 144
2011/4/28 6:50 7 28 22 20 1 30 56 150 144
2011/4/28 7:00 7 28 22 20 30 50 149 144
2011/4/28 7:10 -7 28 22 20 30 56 149 144
2011/4/28 7:200 7 28 22 20 30 56 149 144
2011/4/28 7.:30 7 7 28 22 20 30 56 149 144
2011/4/128 7:40 7 28 22 20 30 56 150 144

2011/4/28 7:50 7 28 . 22 20 30 56 150 144
2011/4/28 8:00 7 28 22 20 30 a6 150 144

!0



~I-~M~$( IL Sv/h)

2011/4/27 23:20 7 29 23 21 31 58 154 148
2011/4/27 23:30 7 29 23 21 31 58 154 148
2011/4/27 23:40 7 29 23 21 31 58 154 148
2011/4/27 23:50 7 29 23 21 31 58 154 148
2011/4/28 0:00 7 29 23 21 31 58 154 148
2011/4/28 0:10 7 29 23 21 31 58 154 148
2011/4/28 0:20 7 29 23 21 31 58 154 148
2011/4/28 0:30 7 29 23 21 31 58 154 148
2011/4/28 0:40 7 29 23 21 31 58 154 148
2011/4/28 0:50 7 29 23 21 31 58 154 148
2011/4/28 1:00 7 29 23 21 31 58 154 148
2011/4/28 1:10 7 29 23 21 31 58 154 148
2011/4/28 1:20 7 29 23 21 31 58 154 148
2011/4/28 1:30 7 29 23 21 31 58 154 148
2011/4/28 1:40 7 29 23 21 31 58 154 148
2011/4/28 1:50 7 29 23 21 31 58 154 147
2011/4/28 2:00 7 29 23 21 31 57 154 147

II",,,,,-
!



rAR-)JMS E=-Y-)MY*AFM Ci•.i Sv/h)

2011/4/27 15:20 7 29 23 21 32 58 155 149
2011/4/27 15:30 7 29 23 21 32 58 155 149
2011/4/27 15:40 7 29 23 21 32 58 155 149
2011/4/27 15:50 7 29 23 21 32 58 155 149
2011/4/27 16:00 7 29 23 21 32 58 155 149
2011/4/27 16:10 7 29 23 21 32 58 155 149
2011/4/27 16:20 7 29 23 21 32 58 155 149
2011/4/27 16:30 7 29 23 21 32 58 155 149
2011/4/27 16:40 7 29 23 21 32 58 155 148
2011/4/27 16:50 7 29 23 21 31 58 155 148
201 1/4/27 17:001 7 29 23 21 31 58 155 148
2011/4/27 17:10 7 29 23 21 31 58 155 148
2011/4/27 17:01 7 29 23 21 31 58 155 148
2011/4/27 17:30 7 29 23 21 31 58 155 148
2011/4/27 17:40 7 29 23 21 31 58 155 148
2011/4/27 17:50 7 29 23 21 31 58 155 148
2011/4/27 18:00 7 29 23 21 31 58 155 148
2011/4/27 18:10 7 29 23 21 31 58 155 148
2011/4/27 18:201 7 29 23 21 31 58 155 148
2011/4/27 18:301 7 29 23 21 31 58 155 148
2011/4/27 18:40 7 29 23 21 31 58 155 148
2011/4/27 18:50 7 29 23 21 31 58 155 148
2011/4/27 19:00 7 29 23 21 3i 58 155 148
2011/4/27 19:10 7 29 23 21 31 58 155 148
2011/4/27 19:20 7 29 23 21 31 58 155 148
2011/4/27 19:30 7 29 23 21 31 58 155 148
2011/4/27 19:40 7 29 23 21 31 58 155 148
2011/4/27 19:501 7 29 23 21 31 58 155 148
2011/4/27 20:00 7 29 23 21 31 58 155 148
2011/4/27 20:10 7 29 23 21 31 58 155 148
2011/4/27 20:20 7 29 23 21 31 58 155 148
2011/4/27 20:30 7 29 23 21 31 58 155 148
2011/4/27 20:40 7 29 23 21 31 58 155 148
2011/4/27 20:50 7 29 23 21 31 58 155 148
2T01/4/27 21:00 7 29 23 21 31 58 155 148
2011/4/27 21:10 7 29 23 21 31 58 155 148
2011/4/27 21:20 7 29 23' 21 31 58 155 148
2011/4/27 21:30 7 29 23 21 31 58 155 148
2011/4/27 21:40 7 29 23 21 31 58 155 148
2011/4/27 21:50 7 29 23 21 31 58 155 148
2011/4/27 22:00 7 29 23 21 31 58 155 148
2011/4/27 22:10 7 29 23 21 31 58 155 148
2011/4/27 22:20 7 29 23 21 31 58 155 148
2011/4/27 22:30 7 29 23 21 31 58 155 148
2011/4/27 22:40 7 29 23 21 31 58 155 148
2011/4/27 22:50 7 29 23 21 31 58 155 148
2011/4/27 23:00 7 29 23 21 31 58 155 148
2011/4/27 23:10 7 29 23 21 31 58 155 148

I



F3 PA MP-1 MP-2 MP-3 MP-4 MP-5 MP-6 MP-7 MP-8
2011/4/27 8:00 7 29 23 21 32 58 155 148
2011/4/27 8:10 7 29 23 21 32 58 155 148
2011/4/278:20 7 29 23. 21 32 58 155 148
2011/4/27 8:30 7 29 23 21 1 32 58 155 148
2011/4/27 8:40 7 29 23 21 32 58 155 148
2011/4/27 8:50 7 29 23 21 32 58 155 149
2011/4/27 9:00 7 29 23 21 32 58 155 148
2011/4/27 9:10 7 29 23 21 32 58 155 148
2011/4/27 9:20 7 29 23 21 32 58 155 148
2011/4/27 9:30 7 29 23 21 32 58 155 149
2011/4/27 9:40 7 29 23 21 32 58 155 149
2011/4/27 9:50 7 29 23 21 32 58 155 149
2011/4/27 10:00 7 29 23 21 32 58 155 149
2011/4/27 0:10 7 29 23 21 32 58 155 149
2011/4/27 10:20 7 29 23 21 32 58 155 149
2011/4/27 10:30 7 29 23 21 32 58 155 149
2011/4/27 10:40 7 29 23 21 32 58 155 149
2011/4/27 10:50 7 29 23 21 32 58 155 149
2011/4/27 11:00 7 29 23 21 32 59 155 149
2011/4/27 11:10 7 29 23 21 32 59 155 149
2011/4/27.11:20 7 29 23 21 32 58 155 149
2011/4/27 11:30 7 29 23 21 32 59 155 149
2011/4/27 11:40 7 29 23 21 32 59 155 149
2011/4/27 11:50 7 29 23 21 32 58 155 149
2011/4/27 12:00 7 29 23 21 32 59 155 149
2011/4/27 12:10 7 29 23 21 32 58 155 149
2011/4/27 12:20 7 29 23 21 32 58 155 149
2011/4/27 2:30 7 29 23 21 32 58 156 149
2011/4/27 12:40 7 29 23 21 32 58 156 149
2011/4/27 12:501 7 29 23 21 32 58 156 149
2011/4/27 13:00 7 29 23 21 32 58 156 149
2011/4/27 3:10 7 29 23 21 32 58 156 149
2011/4/27 13:20 7 29 23 21 32 58 156 149
2011/4/27 13:30 7 29 23 21 32 59 156 1492011/4/27 13:40 7 29 23 21 32 58 158 149
2011/4/27 13:50 7 29 23 21 32 59 156 149
2011/4/27 14:00 7 29 23 21 32 59 156 149
2011/4/27 14:10 7 29 23 21 32 59 156 149
2011/4/27 14:20 7 29 23 21 32 58 156 149
2011/4/27 14:30 7 29 23 21 32 58 156 149
2011/4/27 14:40 7 29 23 21 32 58 156 149
2011/4/27 14:50 7 29 23 21 32 58 156 149

2011/4/27 15:00 7 29 23 21 32 58 156 149
R011/4/27 15:101 7 29 23 21 32 58 155 149

C6
I



2011/4/28

I 0:o00iA

(3R24B14:3o0.)

427.0 pISv/h
(=-g ,•t-•J,•

20) •5.•0:it
(3M21ER 6:30104A)

2015.0 li.L/h

(4A 2816 8.OOOA)
21.9 plSv/h 000o
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JPiftm/e
ft~: s v/th

!

NOI N&1 I N o2N.3iNoAI No.5 I No.6 11o.7 110 Dt]~UR I , L

•2011/4 0 2.1 1.6 2.2 1. 1. 1.8 - 1.72011/4/28 2:10 2.1 1.6 2.3 1.9 1.9 1.8 - 13.7
2011/4/28 2:20 2.1 1.6 2.3 1.8 1.9 1.8 - - 10.9 -

2011f/4/28 2:20 2.1 1.6 2.2 1.8 1.9 1.8 - A 10.7
201/4/282:40 2.1 1.8 2.2 . 1.9 1.8 1 - 11.9
2011/4/28 2:50 2.1 1.6 2.3 1.8 .1.9 1.8 - ' 12.7 _
2011/4/28 3:00 2.1 1.6 2.2 1.9 1.9 1.8. - l 12.3 -

2011/4/28 3210 2.1 1.6 2.2 1.8 1.9 1.8 - *IN 12.7 -

2011/4/28 3:20 2.1 1.6 2.2 1.8 1.9 1.8 - M1f' 13.1 -
2011/4/28 3:30 2.1 1.6 2.2 1.8 1.9 1.8 - •IW II 13.0 IN2011/4/28 3:0 2.1 1.6 2.2 1.8 1.9 1.8 - * 13. -
2011/4/28 3:30 2.1 1.6 2.2 1.8 1.9 1.8 - 1 13.0 -

2011/4/28 4:40 12.1 1.6 2.2 1.8 1.9 1.8 - M O 12.8 M2011/4/28 3:50 2.1 1.6 2.2 1.8 1.9 1.8 - M N 16.0 -

2011/4/28 4:00 2.1 1.6 2.2 1.8 1,9 1,8 - IWiNI 114 -
2011/4/28 4:10 2.1 1.6 2.2 1.8 1.9 1.8 - I1lN 14.8 -

2011/4/28 4:20 2.1 1.6 2.2 1.8 1.9 1.8 - M1 13.8
2011/4/28 4:30 2.1 1.6 2.2 1.8 1.9 1.8 - WW 14.1 1
2011/4/28 4:40 2.1 1.6 2.2 1.8 1.9 1.8 - i UI 13.6 -.

2011/4/28 4:50 Z.1 1.6 2.2 1.8 1.9 1.8 - 1 ' 11.2 -

-2011/4/28&.5-00, ',2-...1..&. 1 ...... .1.8 . 1.9 1,8 - 6.8 113 1
2011/4/285 :10 2.1 1.6 2.2 1.8 1.9 1.8 - " T8 ..
2011/4/28 520 2.1 1.6 2.2 1.8 1.8 1.8 - . 7.1
2011/4/28 5:30 2.1 i. 2.2 1.8 1.8 1.8 I , 6.8
2011/4/28 5.40 2.0 1.6 2.2 1.8 1.9 1.7 - 5. 0.0 -

2011/4/28 6:50 2.1 1.6 2.2 1.8 1.8 1.8- 7.1 -

2011/4/28 6:30 2.1 1.6 2.2 1.8 1.8 1.8 1.7- 1t*l 5
2011/4/28 6:10 2.1 1.0 2.2 1.8 1.9 1.8 - 0E 5.8 -
2011/4/28 6:20 2.1 1.6 2.2 1.8 1.9 1.8 - l.O 4.7 -
2011/4/28 6:30 2.1 1.6 2.2 1.8 1.8 1.8 - 3. 1.7
2011/4/28 6:40 2.1 . 1.6 2.2 1.8 1.9 1.8 02.8 -

2011/4/28 78:0 2.1 1.6 2.2 1.8 1,8 1.9 0.6
2011/4/28 7:30 2.1 1.6 2.2 1.8 1.9 1.8 - I 3.5

2011/4/28 7.20 2.1 1.6 2.2 1.8 1.8 1.8 - I 'U 0.6" -.

2011/4/28 7:30. ..1 1..6 22 1.8 1.9 1.8 -

2011/4/28 7:40 2.1 1.6 2.2 1.8 1.9 1.8 - I:jt, 1.2 -

2011/4/28 7:50 2.1 1.6 2.2 1.8 1.9 1.8 - rtt 0.8 -

2011/4/28 8:00 2.1 1.6 2.2 1.8 1.9 1.8 - H 1.3 1P1_

I1



Wam/s
Wft: a Sv/h

No.1 No.2 NO.3 No.4 No.5 No.6 No.7 ]RA
2011/4/27 23:00 2.1 1.7 2.3 1.9 1.9 1.8 - j 12.5 If
2011/4/27 23:10 2.2 1.7 2.3 1.9 1.9 1.8 - j 15.5 -

2011/4/27 23:20 2.1 1.7 23 1.9 1.9 1.9 - i 15.3 -

2011/4/27 23:30 2.2 1.7 2.3 1.9 1.9 1.8 - • 14.9 I3
2011/4/27 23:40 2.2 1.7 2.3 1.9 1.9 1.8 - T 15.1 -

2011/4/27 23:50 2.2 1.7 2.3 1.9 1.9 1.8 - 1 15.1 -
2011/4/28 0:00 2.2 1.7 2.3 1.9 1.9 1.8 - 14.1 lI
2011/4/28 0:10 2.2 1.7 2.3 1.9 1.9 1.9 - 15.71 -

2011/4/28 0:20 2.1 1.7 2.3 1.9 1.9 1. - 16. -

2011/4/28 0:30 2.2 1.7 2.3 1.9 1.9 1.9 - 14.83
2011/4/28 0:40 2.1 1.7 2.3 1.9 1.9 - 12.9 -

2011/4/28 0:50 2.1 1.7 2.3 1.9 1.9 1.8 - • 11.4 -

2011/4/28 1:00 2.1 1.6 2.3 1.9 1.9 1.8 - j 12.4 If
2011/4/28 1:10 2.1 1.7 2.3 1.9 1.9 1.8 - i 11.9 -

2011/4/28 1:20 2.1 1.7 2.3 1.9 1.9 1.8 - 1316 -
2011/4/28 1:30 2.1 1.7 2.3 1.9 1.9 1.8 - it 13.0 1
2011/4/28 1:40 2.1 1.7 2.3 1.9 1.9 1.8 - M 12.9 -
2011/4/28 1:50 2.1 1.6 2.3 1.9 1.9 1.8 - . 12.4 -

2011/4/28 2:00 2.1 1.6 2.2 1.9 1.9 1.8 - • 13.7 1j

I.



lm&~p$i*
1fm/s

7R miBM 71 Nol No.2 1 No.3 I No.4 No.5 I No.6 No.7
a142 3 NO 22 I 23 9 9.62011/4/27 15:30 2.2 1.7 2.3 1.9 1.9 1.9 - 16.2 I

2011/4/27 15:40 2.2 1.7 2.3 1.9 1.9 1.9 - 15.8 -

2011/4/27 15:50 2.2 1.7 2.3 1.9 1.9 1.9 - 16.2 -
2011/4/27 160: 2.2 1.7 23 19 19 19 - f 132 P
2011/4/27 16:10 2.2 1.7 2.3 1.9 1.9 1.9 - M 14.3 -

2011/4/27 16:20 2.2 1.7 2.3 1.9 19 1.9 - MONj 15.0 -

2011/4/27 16:30 2.2 1.7 2.3 1.9 1.9 1.9 - M 13.8 PI
2011/4/27 16:40 2.2 1.7 2.3 1.9 1.9 1.9 - M 14.8 -

2011/4/27 16:50 2.2 1.7 2.3 1.9 1.9 1.9 - • 12.2 -
2011/4/27 17:00 2.2 1.7 2.3 1.9 1.9 1.9 - MiW? 14.9 Ia
2011/4/27 17:10 2.2 1.7 2.3 1.9 .1.9 1.9 - iM 14.7 -

2011/4/27 17:20 2.2 1.7 2.3 1.9 1.9 1.9 - M 14.8 -

2011/4/27 17:30 2.2 1.7 2.3 1.9 1.9 1.9 - • 14.7 I-
2011/4/27 17:40 2.2 1.7 2.3 1.9 1.9 1.9 - J 14.8 -

2011/4/27 17:50 2.2 1.7 2.3 1.9 1.9 1.9 - • 13.3 -

2011/4/27 18:00 2.2 1.7 2.3 1.9 1.9 1.9 - • 14.4 8
2011/4/27 18:10 2.1 1.7 2.3 1.9 1.9 1.9 - • 11.8 -

2011/4/27 18:20 2.2 1.7 2.3 1.9 1.9 1.9 - •iM? 13.6 -,

2011/4/27 18:30 2.2 1.7 2.3 1.9 1.9 1.9 - 1 13.0 I-
2011/4/27 18:40 2.1 1.7 2.3 1.9 1.9 1.9 - • 13.2 -

2011/4/27 18:50 2.1 1.7 2.3 1.9 1.9 1.9 - • 11.3 -
2011/4/27 19:00 2.1 "1.7 2.3 1.9 1.9 1.9 - • 12.3 6
2011/4/27 19:10 2.2 1.7 2.3 1.9 1.9 1.9 - J 11.6 -

2011/4/27 19:20 2.2 1.7 2.3 1.9 1.9 1.9 - • 12.1 -
2011/4/27 19:30 2.1 1.7 2.3 1.9 1.9 1.8 - I Mi?9 13.2 8 O
2011/4/27 19:40 2.1 1.7 2.3 1.9 1.9 1.9 - i[i 11.6 -

2011/4/27 19:50 2.1 1.7 2.3 1.9 1.9 1.8 - M iN 11.8 -
2011/4/27 20:00 2.2 1.7 2.3 1.9 1.9 1.8 - MM•ff 12.8 PI
2011/4/27 20:10 2.1 1.7 2.3 1.9 1.9 1.8 - -M ? 13.7 -

2011/4/27 20:20 2.2 1.7 2.3 1.9 1.9 1.8 - MM9 13.1 -
2011/4/27 20:30 2.1 1.7 2.3 1.9 1.9 1.9 - MM9i 14.7 IR
2011/4/27 20:40 2.1 1.7 2.3 1.9 1.9 1.9 - M 14.7 -

2011/4/27 20:50 2.2 1.7 2.3 1.9 1.9 1.8 - M i? 15.0 -
2011/4/27 21:00 2.1 1.7 2.3 1.9 1.9 1.8 - i g 13.5 PI
2011/4/27 21:10 2.1 1.7 2.3 1.9 1.9 1.9 - JiMM 12.5 -
2011/4/27 21:20 2.1 1.7 2.3 1.9 1.9 1.8 - MMM 13.4 -
2011/4/27 21:30 2.1 1.7 2.3 1.9 1.9 1.8 - i-Mig 13.7 I-
2011/4/27 21:40 2.1 1.7 2.3 1.9 1.9 1.9 - m 13.6 -
2011/4/27 21:50 2.1 1.7 2.3 1.9 1.9 1.8 - 14.1 -
2011/4/27 22:00 2.2 1.7 2.3 1.9 1.9 1.8 - * 15.3 I-
2011/4/27 22:10 2.1 1.7 2.3 1.9 1.9 1.8 - • 15.8 -

2011/4/27 22:20 2.2 1.7 2.3 1.9 1.9 1.8 - i 14.6 -
2011/4/27 22:30 2.1 1.7 2.3 1.9 1.9 1.8 - J 11.4 9
2011/4/27 22:40 2.1 1.7 2.3 1.9 1.9 1.8 - • 12.9 -
2011/4/27 22:50 F 2.2 F1.7 12.3 1.9 1.9 11.9 - 12.5 -

I
"T"



--MPifI

*If: ASv/h

No.1 No.2 No.3 No.4 No.5 No.6 No.7 Mr.-]
2011/4/27 8:00 2.2 1.7 2.3 1.9 1.9 1.9 - :IItItI 1.3 FO
2011/4/27 8:10 2.2 1.7 2.3 1.9 1.9 1.9 - :1: 0.9 -

2011/4/27 8:20 2.2 1.7 2.3 1.9 1.9 1.9 - L11W 1.6 -

2011/4/27 8:30 2.2 1.7 2.3 1.9 1.9 1.9 - :Ll: 2.1

2011/4/27 8:40 2.2 1.7 2.3 1.9 1.9 1.9 - lt:llk 1.3
2011/4/27 8:50 2.2 1.7 2.3 1.9 1.9 1.9 - W 0.7 -

2011/4/27 9:00 2.2 1.7 2.3 1.9 1.9 1.9 1.3 X 1.3 o
2011/4/27 9:10 2.2 1.7 2.3 1.9 1.9 1.9 - I*K 1.6
2011/4/27 9:20 2.2 1.7 2.3 1.9 1.9 1.9 - *1J 1.9 -

2011/4/27 9:30 2.2 1.7 2.3 1.9 1.9 1.9 - 2.5
2011/4/27 9:40 2.2 1.7 2.3 1.9 1.9 1.9 - A1iW 2.1
2011/4/27 9:50 2.2 1.7 2.3 1.9 1.9 1.9 - * 1.1 -

2011/4/27 10:00 2.2 1.7 2.3 1.9 1.9 1.9 - -M 4.0
2011/4/27 10:10 2.2 1.7 2.3 1.9 1.9 1.9 - MM* 1.9
2011/4/27 10:20 2.2 1.7 2.3 1.9 1.9 1.9 - M 2.7 -

2011/4/27 10:30 2.2 1.7 2.3 1.9 1.9 1.9 - M 6.2 go
2011/4/27 10:40 2.2 1.7 2.3 1.9 1.9 1.9 - 8.80
2011/4/27 10:50 2.2 1.7 2.3 1.9 1.9 1.9 - 100
2011/4/27 11:00 2.2 1.7 2.3 1.9 .1.9 1.9 - MJM 12.5 I
2011/4/2711:10 2.2 1.7 2.3 1.9 1.9 1.9 - M. 125 -

2011/4/27 11:20 2.2 1.7 2.3 1.9 1.9 1.9 - M 11.0 -

2011/4/27 11:30 2.2 1.7 2.3 1.9 1.9 1.9 - N0 13.8 01
2011/4/27 11:40 2.2 1.7 2.3 1.9 1.9 1.9 - M 14.9 -

2011/4/27 11:50 2.2 1.7 2.3 1.9 1.9 1.9 - MM?9 14.4 -

2011/4/27 12:00 2.2 1.7 2.3 1.9 1.9 1.9 - MINIi 14.5 04
2011/4/27 12:10 2.2 1.7 2.3 1.9 1.9 1.8 - MMN 14.3 -
2011/4/27 12:20 2.2 1.7 2.3 1.9 1.9 1.9 - i 15.1 -

2011/4/27 12:30 2.2 1.7 2.3 1.9 1.9 1.9 - i 14.7 go
2011/4/27 12:40 2.2 1.7 2.3 1.9 1.9 1.9 - M 13.6 -

2011/4/27 12:50 2.2 1.7 2.3 1.9 1.9 1.9 - I 15.4 -

2011/4/27 13:00 2.2 1.7 2.3 2.0 1.9 1.9 - M 13.6 IO
2011/4/27 13:10 2.2 1.7 2.3 1.9 1.9 1.9 - MI 14.2 -

2011/4/27 13:20 2.2 1.7 2.3 1.9 1.9 1.9 - Mii9 13.6 -

2011/4/27 13:30 2.2 1.7 2.3 1.9 1.9 1.9 - MM29 13.0 I0
2011/4/27 13:40 2.2 1.7 2.3 1.9 1.9 1.9 - WNI 14.5 -

2011/4/27 13:50 2.2 1.7 2.3 1.9 1.9 1.9 - NI 13.5 -
2011/4/27 14:00 2.2 1.7 2.3 1.9 1.9 1.9 - JINJ• 13.6 If
2011/4/27 14:10 2.2 1.7 2.3 1.9 1.9 1.9 - N 12.0 -

2011/4/27 14:20 2.2 1.7 2.3 1.9 1.9 1.9 - iNii 14.1 -
2011/4/27 14:30 2.2 1.7 2.3 1.9 1:9 1.9 - MM99 13.8 OIf
2011/4/27 14:40 2.2 1.7 2.3 1.9 1.9 1.9 - Niff 15.2 -

2011/4/27 14:50 2.2 1.7 2.3 1.9 1.9 1.9 - MJi 16.3 -

2011/4/27 15:00 2.2 1.7 2.3 1.9 1.9 1.9 - MINE! 17.7 Oil
2011/4/27 15:10 2.2 1.7 2.3 1.9 1.9 1.9 - M 18.5 -

2011/4/27 15:20 2.2 1.7 2.3 1.9 1.9 1.9 - M 17.3 -



2011/4/28
1 0:0O3RE

MP1: :2.1 /.tSv/h (4A 28 El8:OOD A)
(040-~:0.035-0-.054 A Sv/h)

MP2:1.6 gSv/h (4Jq28 El8:OOII A)
(#01iB:O.O42-O.O62 g. Sv/h) . -

MP3 :2.2 iL Sv/h (4A 28 Bl 8:00018..)
(OVIa:O.O36-0-.O52 g Sv/h)

MP4: 1.8 g Sv/h (4fi28 El8:00" A~
(040i:0.036-0.052 g. Sv/h)

MP5:1.9 g Sv/h (4,928 Q8:0084A.).
(0*6:fl.O41 -0-.O58 g. Sv/h)

MP6: 1.8p.Sv/h(4A28E38:OODA,..) PUWC)'M2
(0401i:0.044-0-.063 tL Sv/h) I

MP7 : 1.3pSv/h (4A27 BO9:OO0a~l)
(#01I:O0. 043 -0. 062 a. Sv/h)

-15-



AM: u Sv/

320*900mml 04te I amma
0.023-0.027
D.024-0.080D.012-0.080u 0.281 0.261 0.251 0.251 0.251 0.251 0261 0261 0251 0251 0251 026

1 o.o51 0.0181 0.0171 0.018 0.019 O-oigl o.0181 0.021 0.09 0.021 0.02J 0.019
D.033-0.050
D.036-0.052

W36-0.053
).039-0.110 fitio
).064-0.1089 *~U~

0.071~ 0.0689 0057 0.087 0.0866 0.087 0.088 0.087 ~ 0.006 0.066*0.067 0.087
0316 0.315 0316 0.316 0.315 0.315 0.317 0,314 0.318 0.320 0.319 0.20
0,007,3 074 0.74 0.073 0 0073 0073 0.072 0.074 0-074 0.073 0.073

S 0.042 0.042 0.042 0042 0.042 4 0 0.043 0.042 0.042 0.042 0.042
0.035 0.033 0.033 0033 '0033 00 03 0.049 0.039 0.03. 0.033 0.033

5 o.030 o o0.030 0.030 0.030 0031 0 0.029 0.030 0.030 03 0.3
:0.073 0.073 0.072 .073 0073 0.072 0.072 0.072 0.73 0.073 0.073 0.074
0.042 0 1 0.04 2 2 .0 0042 0041 0.0421 0.03 0 0 0.042
0.035 0.035 0035 0036 0035 0 0.036 0.03410.034 0034 0.034
001_1! flN13 00l:I 09431 O0]2H 0fl•f 0h12R 0.036 0038 a_020 0.013 0AI1a
G" i06 OW_ j~i 1 9.2k0051.Ag1 i 1 .Q75 Wi2g ON i ~Z
0.039 I 0.I38 I 0036I 0.37 i 0.037 0.034 0.040 0.039 0.035 0.037

0.034
0.037
0.018

___ .0.. i 0.017 0,017
002 0.023 1 0.0221

-niat 001R 0017 0017 a091 0.019
-~-4: I- -

1.09-.071 I nflfl7! Wan' M3 00.24,1 0.2 [ o.24 o1o0J. -

m024-0.0mm !ad 991WF4
4N27B

r7:on5l 071 dl" •g ,'W'IRY "hill

1.012-0.060
1.033-0.050
'.036-0.052
'.011-0.159

SE)RBIJ I ma 5, am"

)m09 0.110
).035~0.080

).0207-0.132
).028-0.130 aW
).070-0.077

)M)6-o)4 I0

.0_34-0.12o0 _;•• h

.WBOgflj]
-.O-O7 I-e xg* I5 -1 -,

11) 'Pf$IR;b (0) bS0)4)11B1204,V-,Yktj.
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Dose Rate in the Fukushima Dai-ichi NPS

(Measured by monitoring car)IiSv/h

200.0

180.0
Near West Gate

160.0

140.0

120.0 - - _ _- - - ~ -.- ~ -. _ _- _ _ ~ _ _ _ _ _ _ _ _ _ _ _

100.0 - - -_ _ _ _- _ ~ - ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

80.0 - * ---- - - _-- ---- _ _ _ _ _ _ _ _

40.0 __ _ _ _ _

20.0-

L

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

April 23rd April 24th



Fukushima Dai-ichi NPS
a:

[LL/ Invironment u eince AreaSu

(as of 15:00 April 24th)MP-2

(2) Near Gymnasium MP3: 2

(as of 9:10 March 17th, 2011) (as of 15:0_

371.9pSv/h
(Measured by monitoring car) NIP-3

MP5: 35 pS/h ._
(as of 15:00 April 24th) MR-4

(3) Near West Gate

(as of 15:00 April 24th, 2011) i

24.6lSv/h
(Measured by monitoring car) about 0.9 2Ut

(as of 15:00 April 24th, 2011) about 1.1km

2l 1 pSv/h
(Measured by transportable about 1.0ln

monitoring post)

(7) Main Gate

(as of 21:20 April 6th, 2011) '.

82.0 1 lSv/h 'MP-7
(Measured by monitoring car) k 1

(as of 15:00 April 24th, 2011)

541 iSv/h
(Measured by transportable

monitoring post) [ MPG -6.

s of 17:00, April 24th, 2011

(5) Earthquake Isolation
Building

(as of 14:30 March 24th,
2011)

427.0 4Sv/h
(Measured by monitoring car)

(1) North side of main office
building

(as of 16:30 March 21st,
2011)

2015.0 IiSv/h
(Measured by monitoring car)

(6) South side of main office
building

(as of 15:00 April 24th,
2011)

446tSv/h
(Measured by transportable

(4) Front of near Main Gate

(near MP-6)

(as of 8:00 March 26th, 2011)
114.0pSv/h

(Measured by monitoring car)
<Ref.Value :0.033-0.050plv/h>



Fukushima Dai-ni NPS
as of 17:00, April 24th, 2011

rMP6: 1.9/MSv/h (as of 15:00 April 24th)
(Ref. Value:O.044-0.063/uSv/h)

YM P7• 1.4.u-S'v/h (as of 9:00 April 2
k(Ref. Value: 0.043-0.062/uSv/h)



2011/4/2515:16

Results of environmental monitoring at each NPSs etc. (as of 9:00AM, April 24th)

unit: U Sv/h

Range of normal average value Company NPS 1200 1300 1400 1500 April 23, 2011
12:0 3 10 10 18 1 20.00

0.0230.027 Hokkaido Electric Power Co. Tomari NPS 0.032~ 1 0.032 1 0.032 1 0.03 1 0.032 1 0~ 1 2.J 1 0.033 1 0.033 1 0.03 1 0.035D 1 0.037
0.024-0.060 ohoku Electric Power co. Onagawa NPS 0.27 0.27 1 0.27 1 0.27 0.27 0.27 0.271 0.27 0.27 1 0.27 0.27 0.27
0.012-•.060 Higashidori NPS 0.020 0.0191 0.021 0.022 1 0.027 1 0.0241 0.024 1 0.021 1 0.019 1 0.0201 0.018 0.022

0.033-0.050 Fukushima Dai-ichix (publicized in another place.)
0.036-0.052 Tokyo Electric Power Co. Fukushima Dai-ni
0.011-0.159 Kashiwazaki kariwa NPS 0.067 0.067 0.068 0.068 0.072 0.078 0.075 0.075 0.076 0.081 0.084 0.083
0.036-0.053 Japan Atomic Power Co. Tokai Dai-ni NPS 0.325 0.325 0.325 0.329 0.324 0.324 0.323 0.323 0.324 0.326 0.324 0.322
0.039-0.110 Tsuruga NPS 0.080 0.087 0.087 0.088 0.086 0.080 0.077 0.077 0.072 0.073 0.072 0.072
0.064-0.108 Chubu Electric Power Co. Hamaoka NPS 0.042 0.044 0.046 0.045 0.046 0.047 0.049 0.047 0.047 0.047 0.048 0.044
0.0207-0.132 Hokuriku Electric Power Co. Shika NPS 0.044 0.047 0.049 0.045 0.042 0.039 0.044 0.041 0.035 0.034 0.032 0.033
0.028-0.130 Chugoku Electric Power Co. Shimane NPS 0.029 0.030 0.031 0.029 0.029 0.029 0.029 0.029 0.031 0.031 0.030 0.029
0.070-0.077 Mihama NPS 0.082 0.083 0.083 0.083 0.080 0.076 0.073 0.075 0.074 0.071 0.072 0.072
0.045-0.047 Kansai Electric Power Co. Takahama NPS 0.051 0.055 0.055 0.054 0.050 0.048 0.046 0.044 0.043 0.042 0.043 0.043
0.036-0.040 Ooi NPS 0.046 0.051 0.054 0.054 0.051 0.048 0.045 0.039 0.035 0.035 0.035 0.034
0.011 -0.080 Shikoku Electeic Power Co. Ikata NPS 0.014 0.014 0.014 0.014 0.013 0.014 0.014 0.014 0.014 0.014 0.014 0.014
0.023-0.087 Genkai NPS 0.027 0.026 0.026 0.027 0.027 0.026 0.026 0.026 0.026 0.026 0.027 0.027

0.034-0.120 KyushuSenda NPS 0.036 0.037 0.040 0.036 0.039 0.038 0.040 0.037 0.037 0.038 0.039 0.04

0.009-0.069 Japan Nuclear Fuel Limited Japan Nuclear Fuel Reprocessing Plant 0.016 0.016 0.017 0.017 0.018 0.017 0.017 0.018 0.018 0.018 00_18 002
0.009-0.071 Japan Nuclear Fuel Plant Disposal 0.022 0.022 0.023 0.023 0.023 0.023 0.024 0.024 0.025 0.024 0.023 0.029
•X- Chubu Electric Power Co. reported that from 12:00. April 1 st. the data did not include the contribution of cosmic rays.

Range of normal average value Company NPS April 24, 2011
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00

0.023-0.027 Hokkaido Electric Power Co. Tomari NPS 0.038 0.038 0.039 0.043 0.044 0.038 0.034 0.032 0.031 0.031
0.024-0.060 Tohoku Electric Power Co. Onagawa NPS 0.27 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26
0.012-0.060 Higashidori NPS 0.023 0.023 0.028 0.032 0.036 0.027 0.02 0.018 0.018 0.018
0.033-0.050 Fukushima Dai-ichiW (publicized in another place.)
0.036-0.052 Tokyo Electric Power Co. Fukushima Dai-ni
0.011- 0.159 Kashiwazaki kariwa NPS 0.084 0.071 0.073 0.070 0.067 0.065 0.066 0.066 0.065 0.066
0.036-0.053 Tokai Dai-ni NPS 0.324 0.320 0.320 0.325 0.320 0.322 0.321 0.323 0.322 0.322 1
0.039-0.110 Japan Atomic Power co. Tsuruga NPS 0.073 0.072 0.071 0.072 0.072 0.073 0.072 0.073 0.073 0.072
0.064-0.108 Chubu Electric Power Co. Hamaoka NPS 0.043 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042
0.0207-0.132 Hokuriku Electric Power Co. Shika NPS 0.033 0.033 0.033 0.034 0.033 0.034 0.034 0.033 0.034 0.033
0.028-0.130 Chugoku Electric Power Co. Shimane NPS 0.031 0.030 0.030 0.031 0.031 0.031 0.029 0.029 0.029 0.030
0.070-0.077 Mihama NPS 0.071 0.072 0.071 0.072 0.073 0.071 0.071 0.072 0.072 0.071
0.045-0.047 Kansai Electric Power Co. Takahama NPS 0.043 0.042 0.042 0.042 0.042 0.043 0.043 0.043 0.044 0.043
8.036-0.040 Coi NPS 0.035 0.035 0.035 0.035 0.036 0.035 0.035 0.035 0.035 0.035
0.011-0.080 Shikoku Electeic Powerco. ikat NPS 0.013 0.014 0.014 0.013 0.014 0.014 0.014 0.014 0.014 0.013 1

0.023-0.087~ ~ Kyushu Electric Power co. Genkai NPS 0.027 0.026 0.026 0.027 0.026 0.026 1 0.025 0.026 0.026 0.026
Sendai NPS 0(036 0M037 0 .036 0.037 0.040 0.040 1 0.040 0.040 0.037 0.036

0.009-0.069 Japan Nuclear Fuel L imited Japan Nuclear Fuel f
0.009-0.071 Japan Nuclear Fuel F
X Chubu Electric Power Co. reported that from 12:00. April lst, the data did not include the contribution of cosmic rays.



Fukushima Dai-ichi Nuclear Power Station Major Parameters of the Plant (Data such as water level. pressure. temperature. etc.) (As of 2:00 April 25th)
Unit No. Unit I Unit 2 Unit 3 Unit 4 Unit 5 Unit 6

Situation of water injection
to reactor

Injecting fresh water via the
Water Supply Line.
Flow rate of injected water : 6.0
in 3/h
(As of 0:00, April 25th)

Injecting fresh water via the Fire
Extinguish Line.
Flow rate of injected water
7.0m3/h
(As of 0:00, April 25th)

Injecting fresh water via the Fire
Extinguish Line.
Flow rate of injected water:
6.8m3/h

(As of 0:00, April 25th)

#2
(Water injection is
unnecessary as cooling
function of the reactor cores
are in normal operation.)

Fuel range A: - 1,700mm Fuel range A: -1,500mm Fuel range A:- 1,850mm
Reactor water level Fuel range B : -1,700mm Fuel range B : -2,100mm Fuel range B:-2,250mm

(As of 0:00, April 25th) (As of 0:00, April 25th) (As of 0:00, April 25th)

0.44OMPa g(A) -0.020MPa g (A) #3 -0.055MPa g (A) #3
Reactor pressure 1.160MPa g(B) #3 -0.027MPa g (D) #3 -0.089MPa g (C) #3

(As of 0:00, April 25th) (As of 0:00,April 25th) (As of 0:00, April 25th)

Reactor water temperature ( Collection Impossible due to low system flow rate

Feedwater nozzle temperature: Feedwater nozzle temperature: Feedwater nozzle temperature:
Temperature related to 137.79C #3 122.99C 74.60C #3
Reactor Pressure Vessel Temperature at the bottom head Temperature at the bottom head Temperature at the bottom head
(RPV) of RPV: 111.3°C of RPV: #1 of RPV: 110.8°C

(As of 0:00, April 25th) (As of 0:00, April 25th) (As of 0:00, April 25th)
DIW: 0. 155MPa abs D/W: 0.080M Pa abs D/W: 0.1038MPa abs

D/W*I Pressure, S/C'2 S/C: 0.155MPa abs S/C: #1 S/C: 0.1787MPa abs
(As of 0:00, April 25th) (As of 0:00, April 25th) (As of 0:00, April 25th)

D/W*I atmosphere RPV bellows seal: 114.0°C RPV bellows seal: #1 RPV bellows seal: 124.3°C #3
D/W*I amshr Return line to HVH*6: 96.5°C Return line to HVH*6: 113 0C Return line to HVH*6: 67.8°C
temperature (As of 0:00, April 25th) (As of 0:00, April 25th) (As of 0:00, April 25th)

D/W (A) #1 D/W (A) 2.34 X 10'Sv/h D/W (A) 1.48 X I 'Sv/h

CAMS*3 radiation (B) #1 (B) 2.63X I O'Sv/h (B) 1.11 0I1OSv/h
S/C(A) I.04X×I0Sv/h #3 S/C (A) 4.93 X 10 Sv/h #3 S/C (A) 5.56X 10 Sv/h #3

monitors (B)1.74X105Sv/h #3 (B) 1.19X 102Sv/h #3 (B) 5.19X 10lSv/h #3
(As of 0:00, April 25th) (As of 0:00,April 25th) (As of 0:00, April 25th)

Shutdown Shutdown
range range
measurement measurement
1,979mm 2,237mm
(As of 2:00, (As of 2:00,
April 25th) April 25th)
O.003MPa g 0.016MPa g
(As of 2:00, (As of 2:00,
April 25th) April 25th)
46.80C 39.9 0C
(As of 2:00, (As of 2:00,
April 25th) April 25th)

#2
(Out of
monitoring
scope as all
fuels are
discharged
from the
core.)

#2
(Monitoring water
temperature in the reactor.)

#2
(Out of monitoring scope as
cooling function of the reactor
is maintained.)

S/C temperature
A: 51.6°C
B: 51.5°C
(As of 0:00, April 25th)

A: 71.3 0C
B: 71.6 0C.
(As of 0:00, April 25th)

A: 41.6 0C
B: 41.6 0C
(As of 0:00, April 25th)

D/W* 1 design operating 0.384MPa g(O.485MPa abs) 0.384MPa g(0.485MPa abs) 0.384MPa g(0.485MPa abs)
pressure
DoW*It maximum 0.427MPa g(0.528MPa abs) 0.427MPa g(0.528MPa abs) 0.427MPa g(0.528MPa abs)
oprtngpesreerating__________ _________________ ___pressure______ ________________________



47.09C 35.1 (C 30.0°C
Spent Fuel Pool water #1 (As of 0:00, April 25th) #1 #1 (As of 2:00, (As of 2:00,

(Aso__O:O0,_Apri__25th_ April 25th) April 25th)

4,250mm
FPC skimmer level 4,550mm 4,900m m #( s o0 :0 , #

(As of 0:00, April 25th) (As of 0:00, April 25th) #I (As of 0:00, #2

I April 25th)
Power supply Receiving external power supply (P/C*4 2C) Receiving external power supply (P/ C*4 4D) Receiving external power

__________________________________________________________________supply
Common Unit5: Unit6:
pool: about SHC*5 Supplemental
31 °C (As of mode (From Fuel Pool

Other inforniation 6:40, April 21:51, April Cooling
24th) 24th) mode (From

18:11, April
24th)

Pressure conversion Gauge pressure (MPa g) = Absolute pressure (MPa abs) -Atmospheric pressure (Normal atmospheric pressure 0.1013MPa)
Absolute pressure (MPa abs) = Gauge pressure (MPa g) + Atmospheric pressure (Normal atmospheric pressure 0. 1OI3MPa)

*1
*2
*3
*4
*5
*6

D/W
S/C
CAMS
P/C
SHC
HVH

Dry Well
Suppression Chamber
Containment Atmospheric Monitoring System
Power Center
Shutdown Cooling
Heating and Ventilating Handling Unit

#1 Measuring instrument malfunction
#2 Out of covering range for data collection
#3 Under monitoring of the change of the situation

[Note]
There is a possibility that some instruments may not indicate correct values as they have been exposed to the conditions beyond the usual atmospheric ones due to the earthquake and
the developments of the event. Taking into account the uncertainty of those instruments, the plants' conditions are judged in an integrated manner paying attention to the trends of the
change, using the information obtained through multiple instruments.



iI

(0aw,/h) (AzSwi.) WS)

2011 L-00 23.9 <0.01 SE 1.5
20'1/4/25 W:10 239 10.01 ESE 1.7
20t1/4/25 2 24.0 m (0.01 SE 1.3
2011/4/25W:30 24.0 0.01 I 1.5
20 1/4/25 M-40 24.0 <(001 SSE IA
2011/4/25 :501 24.0 <0.01i SE 1.9
2011/4/25 9O0 24-0 <O(i0 SE IB

12011/4/25 2.:t 24.0 <0.01 SE 1.7
2011/4/25 9:20 24. , 0.01 ESE 2.2
2011/4/25 930 24A 40.01 ESE 2.5
2011/4/25 940 24.0 <001 S (.7
2011/4/25 9:50 24.0 0' . SE 2.2
2011/4/25 10:00 24.0 )Obl _ ESE 2.3
2011/4/25 10:10 1 1239 .01 ESE 2.1
2011/4/25 IM 24.0 052 ESE 2.4
2011/4/25 10M30 24.) 0O56 E 3.1
2011/4/25 lOz4) 24- <101 E 2.9
20114/2510 24.0 <"IO. E 3.0
201/41/25 11 = 23.9 <O.1 E 3.5

______ (p•Sv,,h) , (rSv/I (p Svilh)

7011/4/25 8.0 456 53 21
201 1/4/25 8:30 455 53 21
2011/4/25 9:00 453 53 21
.2011/4/25 0 1) 452 53 21
2011/4/25 1080l 450 53 21
211/4/25 1OM 451 53 21
2011/4/25 11:0 450 54 21

VI -1 -11_1 1_
5- J .....- A .L-..-J.- I



pSv/h
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I

SAM-9+13NETuJ JflI( Sv/h)

•1, MP-I MP-2 MP-3- MP-4 MP-5 IMP-6 -MP-7 MP'-8
2011/4/25 8:00 8 . 29 24 22 34 51 158 150
2011/4/25 8:10 8 29 24 22 34 61 158 150
V311,4/25 8:20 8 29 24 22 34 61 158 150
2011/4/25 8:30 128. 24 22 34 1 1 138 T158 180
2011/4/25 8:40 8 29 1 24 22 34 1 6 1 .158 150
2011/4/25 8:50 29 1 24 22 34 61 159 150
2011/4/25 9:00 8 29 24 22 34 61 159 150
201.1/4/25 9:10 8 29 24 22.... 34 J 1 159 150
2011/4/25 9:20 8 29 24 22 34 61 150 150
2011/4/26 9:30 ,8 29 24 22 34. a1 '159 150
2011/4/25 9:40 8 29 24 22 34 81 "159 150
2011/4/25 9:50 8 30 24 22 34 61 159 150

2011/4/25 10:00 8 30 24 22 34 61 159 150
2011/4/25 10:10 8 30 24 22 34 681 159 150
2011/4/25 10:20 8 30 24 22 34 81 159 150
2011/4/25 10:30 8 30 24 22 34 61 159 150'
2011/4/25 10:40 8 30 24 22 34 61 .159 150.
2011/4/25 10:50 8 30 24 22 34 61 159 150
2011/4/25 11:00 8 30 24 22 34 61 169 151

,,i " '- - -

- - -| -

-

-3-



2011/4/25

MP345: 12IS/
(3R1789:1O0jA) I

371.9 itSv/h

IMP5: 34 tpSv/h
(4A 2528 11:00944)

-4-



*tm/e
X-vo I .1,a; -j Svwh

I ~ ~ - I - Y - - I - Y - II - Y -

No. I No.2 I No.3 I No.4 I No.5 1 No.6 No.7
2011/4/25 8:00 2.2 1.7 2.3 1.9 2.0 1.9 - M 5.2
2011/4/25 8:10 2.2 1.7 2.3 1.9 2.0 1.9 - A 3.8 -

2011/4/25 8:20 2.2 1.7 2.3 1.9 2.0 1.9 - 6.0
2011/4/25 8:30 2.2 -,1.7 2.3 1.9 2.0 1.9 - IN .9 Pt
2011/4/25 8:40 2.2 1.7 2.3 1.9 2.0 1.9 - 0.8 -

2011/4/25 8:50 2.2 1.7 2.3 1.9 2.0 1.9 - 8.3 -

2011/4/25 9:00 2.2 1.7 2.3 1.9 2.0 1.9 1.3 n 7.5
2011/4/26 9:10 2.2 1.7 2.3 1.9 1.9 1.9 - 8.3 -

2011/4/25 9:20 2.2 1.7 2.3 1.9 2.0 1.9 7.0
2011/4/25 9:30 2.2 1.7 2.3 1.9 2.0 19 - 5.7
2011/4/25 9:40 2.2 1.7 2.3 1.9 2.0 1.9 - • 0.4
2011/4/25 9:50 2.2 1.7 2.3 2.0 2.0 1.9 - 8.8
2011/4/25 10:00 2.2 1.7 2.3 1.9 2.0 1.9 - 7N2
2011/4/25 10:10 2.2 1.7 2.3 1.9 2.0 1.9 -9• 9.3 -

2011/4/25 10:20 2.2 1.7 2.3 1.9 2.0 1.9 8.5 -

2011/4/25 10:30 2.2 1.7 2.3 2.0 2.0 1.9 8.5
2011/4/25 10:40 2.2 1.7 2.3 1.9 2.0 1.9 -, 1.. 8.5 -
2011/4/25 10:50 2.2 1.7 2.3 2.0 2.0 1.9 8.0
2011/4/25 11:00 2.2 1.7 2.3 2.0 2.0 1.9 - 8.0

- -

- - - - . -i

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

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

- - - - --

- - - - - - - - - - - - - - -R

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

- - - - - - - -.

- - - - - - - - - - -

, ,. - -.-

- -

-5-



S..2011/4/25
14:003I!.

MP1:2.2 1L Sv/h (4A 25 E] 11:00*,,.,)
(V*f•*f:0.035"-0.054 IL Sv/h)

MP2:1.7/gSv/h (49 25 E 11:001*,).\
(0:4 -6:0.042,-0.062 p. Sv/h)

MP3: 2.3 IL Sv/h (4,q 25 El 11:001,)
(#p *%:0.036"-0.052 gu Sv/h)

MP4: 2.0/p. Sv/h (4) 256 11:00,,.,) "

(V#*-ij:0.036'-0.052 1L Sv/h)

MP5 : 2.0 IL Sv/h (4A 25 6 11:0001A-)
(#•:='-6:0.041"-0.058 I. Sv/h)

MP 6:1.9 1L Sv/h(4A 25 1i1:0001A.,)
(V;XL:-0.044-0.063 p. Sv/h) W..

~/"

MP7 : 1.3pSv/h(4,256 9:00A,,)
(#.*fLI: 0. 043'--0. 062 g Sv/h)



E1 /: u S.h

I, *N I I o i 13.00 1 14:00 1 15.0° I :1 -7;0 lovo I 10___
D.023-0.027 0 032 0021 0 .03 210.0321 o. 1 o I 0.0321 0241 o.0C35 1 o.303 7 035
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D.0240.000 ' R:J I I U f- 3"24• UTM7 0261 0261 0.26 0-.281 021I 0253 0.26I 0211 flgB I S o.26-- y• • --- F -- • . . .. . . .i , I - . . . . . .. . . . .. iI i I --- -- ~b

0- 0 S[-O.Fli Ull FD221 0.01 0.019 0.0181 0.017 f 0.018
3.033-0.050
D0.036-0.052
0.011-0.159

D.039--0.1 10
0.064--0.108 cisfalim
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D.045-0.047 ]M J
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0.043 0.051 0.051 0.048 0.044 0.044 0.045 0.043 0.043 00.043 0. 0.042
0.035 0.0491 05 0.047 0.039 0 0.031 0.030 0.0401 0038 0.036 0.036

.013 0.014 0.014 13 0.013 0.014 0.014 0.013 0.014
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Dose Rate in the Fukushima Dai-ichi NPS

(Measured by monitoring car)pSv/h
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Fukushima Dai-ichi NPS
as of 10:00, April 26th, 2011

/__/.Z/ I Environment Surveilance Area

-- I- Site Boundary

MP4: 22 Sv/h P-
(as of 08:00April 26th)\ -~~2

(5) Earthquake Isolation
Building

(as of 14:30 March 24th,
2011)

427.0 gSv/h
(Measured by monitoring car)(2) Near Gymnasium

(as of 9:10 March 17th, 2011)

371.91gSv/h
(Measured by monitoring car)

MP5: 33 I.Sv/h
3 of 08:00 April 26th)

(1) North side of main office

building
(as of 16:30 March 21st,

2011)

2015.0 pSv/h
(Measured by monitoring car)

(3) Near West Gate
(as of 08:00 April 26th, 2011)

23.31ISv/h
(Measured by monitoring car)

(as of 08:00 April 26th, 2011)

211±Sv/h
(Measured by transportable

monitoring post)

M P-

(6) South side of main office
building

(as of 08:00 April 26th,
2011)

453pSv/h
(Measured by transportable

monitoring post)

(7) Main Gate
(as of 21:20 April 6th, 2011)

82.01 iSv/h
(Measured by monitoring car)

(as of 08:00 April 26th, 2011)

52liSv/h
(Measured by transportable

monitoring post) MP8: 149 tSv/h
(as of 08:00 April 26th)

(4) Front of near Main Gate
(near MP-6)

(as of 8:00 March 26th, 2011)

114.00lSv/h
(Measured by monitoring car)

<Ref.Value :0.033-0.O5OpSv/h>



Fukushima Dai-ni NPS
as of 10:00, April 26th, 2011

MP5 :1.9#Sv/h (as of 08:00 April 26th)
(Ref. Value:0.041 -0.0581 Sv/h)



2011/4/2617:40

Results of environmental monitoring at each NPSs etc. (as of 9:00PM, April 25th)

Range of normal average value Company NPS April 25, 2011
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00

0.023-0.027 Hokkaido Electric Power Co. Tomari NPS 0.033 0.0331 0.033 0.033 0.032 0.0331 0.0321 0.033 0.033 1 0.0321 0.034 0.033
0.024-0.060 Tohoku Electric Power co. Ona awa NPS 0.26 0.26 0.26 0.26 0.2610.26 0.26 0.261 0.26 0.26
0.012-0.060 Higashidori NPS 0.018 0.017 0.020 0.018 0.017 0.0181 0.017 0.018 0.017 0.0171 0.018 0.017
0.033-0.050 Fukushima Dai-ichi (publicized in another place.)
0.036-0.052 Tokyo Electric Power Co. Fukushima Dai-ni
0.011-0.159 Kashiwazaki kariwa NPS 0.065 0.065 0.066 0.066 0.066 0.066 0.066 0.066 0.067 0.067 0.069 0.066
0.036-0.053 Tokai Dai-ni NPS 0.315 0.315 0.320 0.317 0.317 0.317 0.317 0.317 0.320 0.322 0.321 0.321
0.039-0.110 Japan Atomic Power Co. Tsuruga NPS 0.073 0.072 0.073 0.073 0.074 0.074 0.074 0.074 0.080 0.075 0.075 0.076
0.064-0.108 Chubu Electric Power Co. Hamaoka NPS 0.042 0.043 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.043 0.043 0.043
0.0207-0.132 Hokuriku Electric Power Co. Shika NPS 0.033 0.033 0.032 0.034 0.033 0.034 0.038 0.049 0.038 0.034 0.033 0.033
0.028-0.130 Chugoku Electric Power Co. Shimane NPS 0.028 0.030 0.029 0.031 0.030 0.030 0.030 0.030 0.030 0.030 0.030 0.029
0.070-0.077 Mihama NPS 0.071 0.072 0.072 0.073 0.073 0.072 0.072 0.075 0.083 0.081 0.074 0.077
0.045-0.047 Kansai Electric Power Co. Takahama NPS 0.043 0.043 0.043 0.043 0.042 0.042 0.043 0.043 0.047 0.044 0.043 0.042
0.036-0.040 Ooi NPS 0.036 0.036 0.036 0.036 0.036 0.035 0.036 0.035 0.036 0.035 0.035 0.035
0.011 -0.080 Shikoku Electeic Power Co. Ikata NPS 0.013 0.014 0.014 0.014 0.014 0.014 0.014 0.013 0.013 0.013 0.014 0.014
0.023-0.087 Genkai NPS 0.026 0.026 0.025 0.027 0.025 0.027 0.027 0.026 0.026 0.025 0.026 0.025Kyushu Electric Power Co. ____ ________ ________ ________ ____

0.034-0.120 Sendai NPS 0.037 0.037 0.038 0.037 0.038 0.037 0.038 0.036 0.037 0.036 0.037 0.036
0.009-0.069 Japan Nuclear Fuel Limited Japan Nuclear Fuel Reprocessing Plant 0.016 0.017 0.021 0.018 0.017 0.017 0.017 0.016 0.017 0.017 0.016 0.017
0.009-0.071 Japan Nuclear Fuel Plant Disposal 0.023 0.023 0.026 0.024 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023
-X Chubu Electric Power Co. reported that from 12:00, April 1st. the data did not include the contribution of cosmic rays.

Range of normal average value Company NPS April 25, 2011
12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

0.023-0.027 Hokkaido Electric Power Co. Tomari NPS 0.032 0.032 0.034 0.034 0.041 0.043 0.043 0.036 0.033 0.032
0.024-0.060 Tohoku Electric Power co. Onagawa NPS 0.26 0.26 0.27 0.26 0.26 0.26 0.26 0.26 0.26 0.26

0.012-0.060 Higashidori NPS 0.01 08 0.017 0.031 0.022 0.019 0.017 0.017 0.017 0.017
0.033-0.050 Fukushima Dai-ichim (publicized in another place.)
0.036-0.052 Tokyo Electric Power Co. Fukushima Dai-ni
0.011-0.159 Kashiwazaki kariwa NPS 0.066 0.066 0.066 0.067 0.066 0.067 0.066 0.066 0.066 0.066
0.036-0.053 Tokai Dai-ni NPS 0.322 0.325 0.324 0.324 0.321 0.319 0.317 0.317 0.315 0.313 1
0.039-0.110 Japan Atomic Power co. Tsuruga NPS 0.076 0.074 0.074 0.072 0.072 0.072 0.073 0.073 0.072 0.073
0.064-0.108 Chubu Electric Power Co. Hamaoka NPS 0.042 0.042 0.042 0.043 0.042 0.043 0.043 0.042 0.042 0.042
0.0207-0.132 Hokuriku Electric Power Co. Shika NPS 0.033 0.032 0.032 0.032 0.032 0.033 0.032 0.033 0.032 0.033
0.028-0.130 Chugoku Electric Power Co. Shimane NPS 0.030 0.031 0.030 0.030 0.029 0.030 0.030 0.030 0.029 0.030
0.070-0.077 Mihama NPS 0.073 0.072 0.071 0.072 0.072 0.071 0.073 0.072 0.073 0.073
0.045-0.047 Kansai Electric Power Co. Takahama NPS 0.043 0.043 0.044 0.043 0.043 0.042 0.042 0.043 0.042 0.043
0.036-0.040 Ooi NPS 0.036 0.035 0.039 0.036 0.035 0.034 0.034 0.034 0.034 0.035
0.011-0.080 Shikoku Electeic Power Co. ikata NPS 0.014 0.013 0.014 0.013 0.013 0.013 0.013 0.013 0.013 0.013
0.023-0.087 Kyushu Electric Power Co. Genkai NPS 0.025 0.027 0.026 0.026 0.026 0.027 0.027 0.026 0.026 0.026
0.034-0.120 Sendai NPS 0.038 0.036 0.037 0.037 0.036 0.037 0.041 0.037 0.038 0.037
0.009-0.069 Japan Nuclear Fuel Limited Japan Nuclear Fuel Reprocessing Plant 0.017 0.017 0.018 0.025 0.020 0.017 0.016 0.017 0.017 0.017 1
0.009-0.071 1 Japan Nuclear Fuel Plant Disposal 0.023 0.022 0.023 0.031 0.025 0.023 0.022 0.023 0.022 0.022
X)>i Chubu Electric Power Co. reported that from 12:00, April 1st, the data did not include the contribution of cosmic rays.
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News Release
Extract I

P-1 Ey-5c-A $Tadad fndus*

April 28, 2011

Nuclear and Industrial Safety Agency

Seismic Damage Information (the 119th Release)
(As of 12:00 April 28th, 2011)

Nuclear and Industrial Safety Agency (NISA) confirmed the current

situation of Onagawa NPS, Tohoku Electric Power Co. Inc.; Fukushima

Dai-ichi and Fukushima Dai-ni NPSs, Tokyo Electric Power Co. Inc.

(TEPCO); Tokai Dai-ni NPS, Japan Atomic Power Co. Inc. as follows:

Major updates are as follows.

1. Nuclear Power Stations (NPSs)

* Fukushima Dai-ichi NPS
- Fresh water injection (Around 43t) to the Spent Fuel Pool of Unit2 via

the Spent Fuel Pool Cooling Cleaning Line was carried out. (From

10:15 till 11:28 April 28th)

For more information: NISA English Home Page

http://www.nisa.meti.go.jp/english/index.html
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From:
Sent:
To:
Cc:
Subject:

Importance:

Keith, Sam (ATSDR/DTEM/ATB) <Idk4@cdc.gov>
Thursday, April 28, 2011 9:48 PM
'Mark.Michaud@USFJ.MIL'
PMT10 Hoc; 'Lee.Harvis@Yokota.AF.MIL'
Population monitoring information for CDC

High

Dear CAPT Michaud,

I am the Centers for Disease Control and Prevention Liaison to the Nuclear Regulator Commission for the Fukushima
response. Tony Huffert of the NRCs Protective Measures Team responded to a request of mine to find a point of contact
on radiological population monitoring around Japan, and he shared your name and contact information today.

The CDC engages with radiological population monitoring efforts associated with emergency responses and recognizes
that the events in Fukushima might have resulted in the internal exposure of some individuals to radioactive
material. We would like to know if any such population monitoring is being conducted or considered for individuals in
Japan, and whether there might be a desire or need for CDC support.

I would really appreciate knowing a good time for us to talk so I can gain any insights you might have.

Sincerely,
Sam Keith
CDC Liaison to NRC
404-277-0016

52
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News Releasea

April 29, 2011

Nuclear and Industrial Safety Agency

Seismic Damage Information (the 120th Release)..
(As of 15:00 April 29, 2011)

Nuclear and Industrial Safety Agency (NISA) confirmed the current

situation of Onagawa NPS, Tohoku Electric Power Co. Inc.; Fukushima

Dai-ichi and Fukushima Dai-ni NPSs, Tokyo Electric Power Co. Inc.
(TEPCO); Tokai Dai-ni NPS, Japan Atomic Power Co. Inc. as follows:

Major updates are as follows.

1. Nuclear Power Stations (NPSs)

* Fukushima Dai-ichi NPS

The operation of gradually changing the amount of water for injection

to the Reactor Pressure Vessel, from about 6m 3/h to the maximum of

about 14m 3/h, was started. (10:02 April 27) After carrying out the

injection at 10m 3/h, the injection rate was changed back to 6m 3/h.

(10:14 April 29)
In order to carry out inspections, etc. of the transfer facilities, the

transfer of stagnant water from the Turbine Building Trench of Unit 2

(Stagnant water of high-level dose) to the Radioactive Waste

Treatment Facility was suspended. (9:16 April 29)
Full-scale implementation of spraying anti-scattering agent was

carried out in the area of about 4,540 m 2 on the mountain-side of the

reactor building of Unit 5 and on the surface of the slope in front of the

Former Main Office Building. (From 10:30 till 12:00 April 28)

Removal of rubble (Amounts equivalent to 4 containers) using

remote-control heavy machineries was carried out. (From 9:00 till

16:00 April 28).

For more information: NISA English Home Page

http://www.nisa.meti.go.jp/english/index.html
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From:

Sent:
To:
Cc:
Subject:

RST02 Hoc
Friday, April 29, 2011 12:33 AM

RST01 Hoc

FOIA Response.hoc Resource

FW: Correction: Lower Head Analysis

Follow up

Flagged

Follow Up Flag:
Flag Status:

From: Mitman, Jeffrey
Sent: Friday, April 29, 2011 12:21 AM
To: RST02 Hoc; Circle, Jeff
Cc: Garchow, Steve; Reynolds, Steven; Zoulis, Antonios; Bernhard, Rudolph; Harrison, Donnie; Gauntt, Randall 0
Subject: RE: Correction: Lower Head Analysis

The time to additional fuel melt and RPV lower head melting (if it has not yet occurred) is the key assumption in
the risk analysis. Before Randy left, we discussed his analysis. I was waiting for confirmation before adjusting
the risk analysis. The major impact this has on the risk analysis is in the HRA analysis. Most of the HEPs
assume a 10 hour time available (I assume that this qualifies as extra time in SPAR-H). If the actual time is
significantly greater it would justify moving the time available from extra to extensive time.

Does anyone know of an analysis that would justify more time for operator actions given a loss of injection into
the RPV?

Jeff Mitman

From: RST02 Hoc
Sent: Friday, April 29, 2011 6:27 AM
To: Mitman, Jeffrey; Circle, Jeff
Subject: FW: Correction: Lower Head Analysis

Dear Jeff and Jeff

FYI.

Would the revised interpretation affect the PRA study that you guys are doing?

Raj

From: RST01 Hoc [mailto:RSTO1.Hocanrc.gov1
Sent: Thursday, April 28, 2011 4:36 PM
To: RST02 Hoc
Subject: FW: Correction: Lower Head Analysis

/56ý1
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From: Gauntt, Randall OISMTP:ROGAUNT(•,SANDlA.GOV1
Sent: Thursday, April 28, 2011 4:35:07 PM
To: Gauntt, Randall 0; Casto, Chuck; Salay, Michael; Lee, Richard; RST01 Hoc
Cc: Garchow, Steve; Mitman, Jeffrey; Lachance, Jeffrey Lynn; Mark Leonard;
Kelly, John E (NE)
Subject: Correction: Lower Head Analysis
Auto forwarded by a Rule

OK Folks,

I made a mistake in interpreting the lower head radiation heat loss calculation. I was incorrectly comparing lower head
radiative heat rejection (MW) to the lower head thermal loading heat flux (MW/mA2). I should have compared MW to
MW or heat flux to heat flux.

When comparing the right quantities: radiation heat loss = 0.176 MW to the lower head total heat load of 0.98 MW, one
can see that the loss rate is only 20% of the downward directed total heat load, not enough to prevent head failure is
cooling is lost.

Thanks to Mike Salay for checking m6y work and catching the error. The Mathcad sheet was correct, but my
interpretation of the numbers was wrong.

I am sorry about the confusion.

Randy

From: Gauntt, Randall 0
Sent: Monday, April 25, 2011 2:36 AM
To: chuck.castosnrc.gov
Cc: Garchow, Steve; Mitman, Jeffrey; Lachance, Jeffrey Lynn; Mark Leonard; Kelly, John E (NE)
Subject: Lower Head Analysis and Timelines

Chuck,
Attached is an Excel file that has timelines developed for each plant as well as water injection history. The timelines focus
mostly on the damage phases of the accidents and in some cases document what we think must have happened based
on notes and annotations in the graphs we have received from TEPCO sources. The emphasis on the timelines we built
are focused on the needs to drive analyses.

I am following up on the flood-up implications for in-vessel retention. There is a problem getting water to touch the
vessel lower head because of the cylindrical skirt that supports the vessel on the concrete pedistal. It traps a bubble of
non-condensible gas that prevents water from rising all the way up. I looked at conduction heat transfer from the head to
the water through the CRD tubes - no chance there. However, radiation heat transfer from the head to the water looks
not too bad.

The attached analysis estimates the decay heat load to the lower head accounting for:

a) current decay heat level in the reactor vessel -2.5 MW
b) fraction of core material on lower head -"70%
c) fraction of decay heat still resident in fuel ,,80% (20 percent released via Cs/I/Te and NG)
d) fraction of heat directed to lower head versus upper vessel region "70%
e) contact area of debris with head

From this I come up with an estimated heat flux of 0.08 MW/square meter - getting managible.

If water could flood up into the skirt region, this level of heat rejection could be managed even for downward facing
nucleate boiling. However, given that the water can only flood up to about 25 inches below the head, we can't count on
nucleate boiling heat transfer.

2



. I

I next looked at letting the head heat up a bit and radiate down to the water that is a couple of feet below. It looks to me
like the head could get as hot as 600 C without failing the vessel and at this temperature, the head could radiate to water
and reject something like 0.1 MW/square meter - that's more than the downward directed decay heat, so I think it might
be hard to fail the head if we account for radiation heat transfer. Note, MELCOR does not treat this effect on the lower
head in any analyses we have done to date.

It is also possible that some natural convection caused by steam circulation in the trapped air space as well as some heat
rejection to the skirt wall, which is presumably externally cooled by the flooded containment water, could move some
additional heat off of the vessel lower head and to to the drywell water.

One big assumption here is that the reactor vessel does not become pressurized to the extent that creep becomes
excessive. I don't have a feel for creep failure under pressure under these conditions where the outer wall temperature is
at 600C, but the dead load of the core materials is not significant.

So,
I am thinking that radiation heat rejection off the bottom head will accommodate the decay heat load even if water
contact with the lower head cannot be attained by containment flooding.

Randy

3



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

> BASIC INFORMATION

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

l.Reporting STATE:Japan

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

of actual or potential international transboundary release
that is or may

be of radiological significance for another State? No

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

4.Nature of Event
Installation type:BWR
Emergency class:
Other event:earthquake
Event Characteristics
Elevated radiation levels:No
Release:
Contamination:No
Estimzkted number of hospitalized casualities:

1



5.Facility name/location:FUKUSHIMA-DAIICHI
Latitude (deg.dec) :37.42N
Longitude (deg.dec) :141.03E

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

7.Information valid at (UTC):2011-04-12 08:32

> SUPPLEMENTARY INFORMATION

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

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

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

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

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

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

off the Pacific Ocean Earthquake occurred on March
llth 2011.

9.Actions being taken:N/A

10.Media information:
Media contact tel:+
Provisional INES Rating:
Press release in attachment:
URL of public web-site:

2



ll.Other relevant information:Fukushima Dai-ichi NPS
(According to

Tokyo Electric Company Inc.) -The external power is
received. -The

water injection to the Reactor Pressure Vessels was
reported to be

being carried out continuously. -There are no unusual
data measured

at monitoring posts.
Further information in attachment:No
Further information web:
Final message:No
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ENAC - Downloaded MessageMESSAGE No. 52
To: IAEA(IEC)
EMERCON GS-R-2

> BASIC INFORMATION

FORM Type:General Emergency at a Nuclear Installation
(GENF)

IAEA message number:IAEA/2011/3/52
Message Status:Verified by IAEA
Cover note:Message includes reference to the updated

INES 7
provisional rating and the link to the web page with

the updated
INES 7 provisional rating
Changed by IAEA:No
Changes by IAEA:none
Fax distribution list:none
Name of duty manager:

1.Notifying STATE:Japan

2.This is an official Notification under the Early
Notification Convention

of actual or potential international transboundary release
of radiological

significance for another State: No

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

4.Installation name/location:FUKUSHIMA-DAIICHI
Installation type:BWR
Normal power (MWthermal) :784
Latitude (deg.dec) :37.42N

1



Longitude (deg.dec) :141.03E

5.General Emergency declared at (UTC) :2011-03-11 10:03
Basis for declaration:

6.Information VALID at (UTC) :2011-04-12 05:17

> SUPPLEMENTARY INFORMATION

7.Criticality:Unknown
Criticality stopped at [UTC] (actual or projected):
SEVERE DAMAGE TO FUEL:Likely to occur/Has occurred
Fuel damage UTC time (actual or projected):
Trend in plant conditions:Stable
Core damage indicated by:

8.Actual or potential release information:Likely to
occur/Has

occurred
Release to Atmosphere
Effective Release height:Unknown
Start time (actual or projected):
End time (actual or projected):
Release to Water
Body affected:pacific ocean
Release time [UTC] (actual or projected):
Description of actual or projected release

conditions:

9.Meteorology at (UTC):
Wind from (degrees):
(e.g. 90 deg. means wind blows from E to W)

Wind speed (metres/second):
Pasquill stability class (A-G):
Precipitation:
Forecast:
Areas likely affected:

2



10.Protective actions ordered?
Protective actionHow far (km)?Remarks
Stable iodine20km
Sheltering30km
EvacuationDaiichi 20 km, Dainil0 km
Others

ll.Media information:
Media contact tel:+
Provisional INES Rating:7
Press release in attachment:
URL of public
web-

site:http://www.meti.go.jp/press/2011/04/20110412001/20110412001.
html

12.Other relevant information:Major update is re-evaluation
of INES

rating. In March 18, rating of the INES on the events
in Fukushima

Dai-ichi NPS is temporary estimated Rating 5.
However, NISA

estimated total amount of discharge from Fukushima
Dai-ichi NPS

under the cooperation of JNES. As a result of re-
evaluation, NISA

concluded that the rating of the accident would be
equivalent of

Rating 7. This result is present status of discharge
from Fukushima

Dai-ichi NPS.
Further information in attachment:No
Further information web:
Final message:No
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To: Zimmerman, Roy; Boger, Bruce
Subject: CDC Liaison participation with NRC

Dear Mr. Zimmerman and Mr. Boger,

As my time with the NRC EOC for the Fukushima response nears an end, I want the express my sincere appreciation for
NRC allowing me to work here as the CDC Liaison. You and your staff havebeen open and encouraging in allowing me to
engage with their activities and bring a public health perspective to your response. Everyone with whom I have worked
has been highly professional, outstandingly competent in their technical field, and dedicated to the success of this effort.
It has been a pleasure to work with you and the entire EOC staff, and I hope the NRC-CDC relationship has benefitted.

Also, I appreciate the comments you made yesterday about the level of support and value added that my participation
in the Fukushima response as the CDC Liaison. You mentioned an interest in sharing your thoughts on this with CDC. If
you would care to do so, I'm sure it would be appreciated by RADM Scott Deitchman, Dr. Mike AlIred, and CAPT Ed
Murray.

RADM Deitchman (MD, MPH, USPHS, SDeitchman@cdc.gov ) is the Incident Manager for the 2011 Japan Disaster
Response in the Centers for Disease Control and Prevention, as well as Director of the CDC Office of Terrorism
Preparedness and Emergency Response. Dr. AlIred (MAilred@cdc.gov) is his deputy. CAPT Murray (Ph.D., USPHS,
EMurrav@cdc.gov) is Director of the Division of Toxicology and Environmental Medicine, for whom I work in my non-
emergency response position.

Again, thank you for your guidance, generosity, and support.

Best regards,
Sam Keith
CDC Liaison to NRC
SKeith@cdc.gov
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Full Name:
Last Name:

First Name:

ENERGY GEH ICC Engineering (GE Power & Water)

Engineering

ENERGY

GEH.ICCEngineering.@ge.com
ENERGY GEH ICC Engineering (GE Power & Water)

E-mail:
E-mail Display As:
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Contact Group Name: NRC Japan Team (5/09)
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$

Members:

Casto, Chuck
Freeman, Scott
Lynch, James
Miller, Mark
Mitchell, Matthew
Peterson, Hironori
Plasse, Richard
Temps, Robert
US-AID Disaster Team
Young, Francis

Chuck.Casto@nrc.gov
Scott.Freeman@nrc.gov
James.Lynch@nrc.gov
Mark.Miller@nrc.gov
Matthew.Mitchell@nrc.gov
Hironori.Peterson@nrc.gov
Richard.Plasse@nrc.gov
Robert.Temps@nrc.gov
DARTPACTSU@ofda.gov
Francis.Young@nrc.gov
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2011/3/30

3RJ301El VM-(0 F). ®~14~ (M-5fB) (2J~*~ 1. 1) IE4flhj-li(MP-614id) (2ýUW~ 1. 0-!:M)
d)t~~(ýA~~~t9O 5*n) @®M figj{RI ®ij

MC:EZ$UTO)j- Tl~w,=4MP

_003

S M0:00 0:10 0:20 0:30 0:40 0:50 1:00 1:10 1:20 1:30 1:40 1:60 2:00 2:10 2:20 2:30 2:40 2:50 3:00' 3:10 3:20 3:30 3:40 315
I J.V "(, Sv/h) 112.5 112.4 112.1 111.8 111.8 111.9 111.8 111.7 111.6 111.4 111.2 111.2 111.1 111.1 110.9 110.8 110.8 110.7 110.7 111.3 111.3 111.1 111.1 111.1

N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D ND N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
_ e liM(L Sv/h) 1,090 - - 1,100 - - 1,100 - - 1,090 - - 1.090 - - 1,080 - - 1,080 - - 1080 --

Pi 168 - 167 - - 1 - - 166 - 167 - - 167 - - 166 - - 169 --BIFG S~) 16 6 168 16I

.!(9) i Sv/h) 80.1 - - 82.2 1 - 82.3 - - 81.2 - - 81.1 - - 80.3 - - 79.6 - - 80 -

mig (m/s) 0.3 0.5 0.4 0.4 0.4 0.8 0.8 1.1 1.0 0.9 0.8 0.9 0.9 0.5 0.5 0.4 0.5 0.2 1 0.3 03 04 0.3 0.3 01

k F 4:00 4:10 4:20 4:30 4:40 4:50 5:00 5:10 5:20 5:30 5:40 5:50 6:.00 6:10 6:20 6:30 6:40 6:50 7:00 7:10 7:20 7:30 7:40 7:5
MC ANJTM(Sv/h) 110.9 110.8 110.8 110.8 110.6 110.6 110.6 110.6 110.4 110.3 110.2 110.1 110.2 110.3 110.1 109.9 109.8 110.0 110.0 109.8 109.9 109.9 109.7 109]

V]C ?p N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
' .9 lJM (,u. Sv/h) 1,080 - - 1,080 - - 1,080 - - 1,080 - - 1,080 - - 1,070 - - 1,070 - - 1,070 - -

I• •J(/(uSv/h) 165 - - 167 - - 166 - - 167 - - 163 - - 166 - - 165 - - 167 - -

(129 f (_j Sv/h) 82.4 - - 80.7 - - 80.1 - - 80.7 - - 80.1 - - 78.3 - - 78.8 - - 78.6 - -

I.RA (m/s) 0.6 0.6 0.6 0.7 0.7 0.7 0.5 0.5 0.8 0.6 1 0.4 0.4 0.4 0.3 0.3 0.5 0.6 0.5 0.5 0.8 0.6 0.5 0.6 0.

__ _ _ _ 8:00 8:10 8:20 8:30 8:40 8:50 9:00 9:10 9:20 9:30 9:40 9:50 10:00 10:10 10:20 10:30 10:40 10:50 11:00 11:10 11:20 11:30 11:40 11:5

MC A.MJ.{(aSv/h) 109.8 109.7 109.6 109.4 , ,.
_ _ _ _ _ N.D N.D N.D N.D "

(. IM MUl(i Sv/h) 1,060 - - 1,060
T (I'iEFI(aSv/h) 166 - - 165

09 9(J,,u Sv/h) 79.1 - - 79.1 ,,,_-"
Aral ] :NiE t '. w _it I *It• I I.

l1i , (m/s) 0.6 1 0.6 0.8 1--.41-1-- - - - - - - -----------
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2011/3/30

3P 29 E rA-(1 F) ORW1lfid (MP-514d) (2*X4L~YjR91. 1 zM) @IEPH{IAMiI(MP-614iff) 24JJl*jI

in faJ 12:00 12:10 12:20 12:30 12:40 12:50 13:00 13:10 13:20 13:30 13:40 13:50 14:00 14:10 14:20 14:30 14:40 14:50 15:00 15:10 15:20 15:30 15:40 15:5
•mW1A(,.Sv/h 122.5 121.8 121.4 120.8 120.5 120.4 120.2 118.5 119.4 118.0 1177 117.5 117.2 116.7 116.9 116.5 116.4 116.1 116.0 115.8 117.6 137.8 119.5 117.-
MC t-T N.D N.D N.D N.D N.D N.D N.D N.D N. N.D N.D N.D N.D N.D N.D N. D N.D N.D N.D N.D .. D N.D N.D N.D

.- _m (. Sv/h) 1,170 - - 1,150 - - 1,130 - - 1,120 - - 1,130 - - 1,130 - - 1,220 - - 1.210 - -

M FI (gSv/h) t 177 - - 178 - - 177 - - 178 - - 177 - - 176 - - 175 - - 175 - -

@() Sv/h) 86 - - 85.6 - -. 84 - - 84.8 - - 82.6 - - 81 - 82.8 - - 98.8 -

miC (m/s) 28 2.6 2.8 2.7 2.5 3.3 3.4 2.8 2.4 2.2 2.0 1.6 2.6 2.0 2.3 1.5 1.5 1.7- 1.5 1.9 2.5 2.7 2.8 2.!

rill 16:00 16:10 16:20 16:30 16:40 16:50 17:00 17:10 17:20 17:30 17:40 17:50 18:00 18:10 18:20 18:30 18:40 18:50 19:00 19:10 19:20 19:30 19:40 19:5

MC AJ,•A(aSv/h) 117.5 126.2 121.4 127.9 123.1 119.9 121.5 119.9 118.1 117.7 117.7 117.5 117.1 120.1 118.1 120.2 117.4 116.4 116.0 115.9 115.7 115.4 115.3 115.1
rC l-_ N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D ND N.D N.D N.D N.D N.D N.D N.D
_ (P R(U Sv/h) 1,180 - - 1,130 - - 1.160 - - 1,170 - - 1,160 - - 1,110 - - 1.110 - - 1,110 - -

P(Y)IEP(/Sv/h) 174 - - 194 - - 175 - - 176 - - 173 - - 177 - - 172 - - 171 - -

(A)?9FG/ Sv/h) 82.4 - - 90.3 - - 83.9 - 83 - - 84 - I- 85 - - 82.2 - - 81 - -

JM3P(m/s) 2.7 2.1 2.0 1.7 1.5 1.8 1.4 1.3 0.9 1.7 1.5 1.4, 1.0 0.7 0.4 0.71 0.6 0.8 1.0 0.8 ,. 0.9 0.9 1.0 1.

_. in, 20:00 20:10 20:20 20:30 20:.40 20:50 21:00 21:10 21:20 21:30 21:40 21:50 22:00 22:10 22:20 22:30 22:40 22:50 23:00 23:10 23:20 23:30 23:40 23:5
MC XJtfA(aSv/h) 115.0 115.0 114.5 114.4 114.3 114.2 114.0 113.9 113.7 113.2 113.2 113.1 113.1 113.0 112.9 112.7 112.6 112.5 112.4 112.6 112.4 112.2 112.5 113.,

_pt_- _ N_ _ ___ ___ ___ M.D N.D N.D M.D N.D M.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D

6*AIP)(a Sv/h) 11i00 - - 1,110 - - 1,100 - - 1,100 - - 1,100 - - 1,100 - - 1,100 - - 1,110 - -

() E19 .v/h) 171 - - 169 - - 169 - - 169 - - 170 - - 168 - - 169 - - 168 - -

O)M(aJ( Sv/h) 81.5 - - 82 - - 82.6 - - 81.3 - - 81 - - 82 - - 82. - - 82 - -

I (m/s) 0.9 0.8 0.9 0.7 0.5 0.7 0.9 0.6 0.6 0.2 0.3 0.4 0.41 0.5 0.4 0.3 0.4 0.4 0.5 0.5 0.6 0.6 0.4 0.J
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-Q F)

()WA.91tWO(2"1.YJLtWO. 5.-+l) (24)W1OM (MP- 5WA1JJ) (2-',FrtVU•lt?"O. 9.-tA)
(ggrffli, (MP-5f-tT) (2-P.:F3 IJWPJ1. 1-tQ) (®TFf- A-nil.(MP-6Otid))(2-,FM•UitiWif'I. O-40)

•mIZ(•JU{• .5-+rI) (ff)*fAljt• (DIPFJ
MC:E--gU>,i-PJ- -PT:-PL7-JM P

N l 0:00 0:10 0:20 0:30 0:40 0:50 1:00 1:10 1:20 1:30 1:40 1:50 2:00 2:10 2:20 2:30 2:40 2:50 3:00 3:10 3:20 3:30 3:40 3:5

Vic !i? (a,•Sv/h) 117.8 117.7 117.7 117.5 117.5 117.5 117.5 117.4 117.4 117.3 117.2 117.1 117.2 .117.1 116.9 116.7 116.7 116.8 116.6 116.5 116.4 116.4 116.3 116.
E_-I N.D N.D N.D N.D N.D N.D N.D N.D ND N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D ' N.D N.D N.D N.D N.D
®**M) (, Sv/h) 1,150 - - 1,140 - - 1,150 - - 1,150 - - 1,150 - - 1,140 - - 1,130 - - 1,130 - -

-- ()!El(/u Sv/h) 181 - - 182 - - 180 - - 182 - - 180 - - 182 - 182 - - 180 - -
Og rl(g Sv/h) 85.4 - - 85.5 - - 85.4 - - 85.0 - - 83.7 - - 85.4 - - 85.0 - - 85.3 - -

JJ1 (m/s) 0.6 0.7 0.6 0.5 0.3 0.3 0.4 0.4 0.4 0.3 0.4 0.6 0.5 1.0 1.2 1.2 1.1 1.0 0.9 1.0 1.2 1.0 0.8 0.5

r NJ 4:00 4:10 4:20 4:30 4:40 4:50 5:00 5:10 5:20 5:30 5:40 5:50 6:.00 6:10 6:20 6:30 6:40 6:50 7:00 7:10 7:20 7:30 7:40 7:5
AC ;•'Jf~il(,uSv/h) 116.2 116.2 175.1 150.0 175.5 173.0 182.0 155.0 134.3 127.0 126.6 128.5 127.6 122.3 120.1 120.0 118.2 117.8 117.6 117.4 117.3 117.4 116.7 116.6

__ 1l N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
- 9) ,•..( Sv/h) 1,140 - - 1,200 - - 1,200. - - 1,190 - - 1,160 - - 1,130 - - 1,190 - - 1,300 - -
p Z)-j(iE •.(.Sv/h) 181 - - 201 - - 236 - - 191 - - 186 - - 183 - - 183 - - 181 - -

_ g)•M(gSv/h) 85.2 - - 119 - - 152 - - 96.8 - - 96.1 - - 88.1 - - 85.5 - - 86.7 - -

I.1i(m/s) 0.6 0.4 0.3 0.3 0.4 0.6 0.8 0.8 1 0.8 0.7 0.8 0.91 0.8 1.0 0.7 0.8 0.8 0.5 0.5 0.4 0.2 0.4 0.6 1.0

q FBI. 8:00 8:10 8:20 8:30 8:40 8:50 9:00 9:10 9:20 9:30 9:40 9:50 10:00 10:10 10:20 10:30 10:40 10:50 11:00 11:101 11:20 11:30. 11:40 11:51
V NJT MA( Sv/h) 132.7 134.7 128.2 130.3 183.8. 140.2 137.8 131.9 130.3 129.6 127.8 127.0 126.6 126.1 128.7 130.6 128.1 127.9 125.4 124.9 124.0 123.3 123.2 122.7

rIC N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D N.D
69)*__ (g Sv/h) 1,250 - - 1,160 - - 1,190 - - 1,230 - - 1,260 - - 1,200 - - 1,190 - -- 1,270 - -

S7-IEFP(ttSv/h) 181 - - 180 - - 180 - - 180 - - 182 - - 180 - - 179 - - 180 - -

I(5)?PI(¶ Sv/h) 101 - - 99.5 - - 101 - - 96 - - 92.9 - - 95 - - 90.6 - - 89.3 - -

JE•(mA/s) 0.8 1.3 1.9 1.8 '2.3 2.1 1.8 2.0 3.1 2.5 2.7 2.4 2.1 1.7 3.2 3.8 3.0 3.1 3.0 1.9 .. 2.5 2.0 1.5 2.5
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2015.0 liSv/h
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(30 F3 08:301D,ýA)
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2011/3/30
C-M-(2F)7-

3, 301

1 0:oo0 0:101 0:201 0:301 0:401 0:501 1:0o1 1:101 1:201 1:301 1:401 1:501 2:001 2:101 2:201 2:301 2:401 2:501 3:001 3:101 3:201 3:30 13:401
MP1(,.aSv/h) 8.197 8.190 8.177 8.410 8.273 8.270 8.910 8.427 8.307 8.353 8.320 8.290 8.307 8.330 8.403 8.280 8.290 8.317 8.280 8.303 .8.347 8.357 8487 8.3
MP2(/.Sv/h) 4.407 4.390 4.387 4.480 4.407 4.457 4.920 4.650 4,550 4.513 4.463 4.477 4.463 4.497 4.557 4.443 4.413 4.427 4.440 4.443 4.457 4.533 4.613 4.6
MP3(.uSv/h) 7.767 7.760 7.737 7.760 7.783 7.787 8.133 7.937 7.883 7.880 7.803 7.810 7.823 7.840 7.823 7.770 7.730 7.757 7.770 7.737 7.740 7.740 7.813 7.8
MP4(j, Sv/h) 5.957 5.963 5.970 5.987 5.963 5.967 6.130 6.347 6.197 6.097 6.087 6.080 6.117 6.140 6.100 5.997 5.993 5.980 5.953 6.007 5.977 6.003 6.083 6.1
MP5 (A Sv/h) 5.407 5.407 5.400 5.353 5.400 5.400 5.420 5.887 5.493 5.500 5.493 5.500 5.593 5.687 5.500 5.400 5.400 5.400 5.400 5.400 5.480 5.493 5.493 5.5
MP6(ASv/h) 6.560 6.567 6.567 6.573 6.647 6,623 6.723 6.923 6.790 6.743 6.743 6.737 6.78-7 6.740 6.667 6.583 6.597 6.573 6.587 6.593 6.597 6.620 6.630 6.6
iP7(gSv/h) .... I Xj~lj X As i • J X .iJ •;A4l Aji J • J • llJ X ;Alj xjji X 0.1ij X ,XJ X .X X ;j ;Jpj X ;Jpj X X X ;Jjlj x ,Alij ""X .;,lj I X .lij X ;pj x iI

M.•(m/s) 6.0 7.2 7.6 2.9 4.5 3.0 1.8 3.2 2.5 2.1 2.6 1.6 0.1 0.8 1.4 2.7 3.0 3.0 1.8 1.3 1.4 1.5 3.2

3: 30E] I1 4:00[ 4:101 4:201 4:30- 4:401 4:501 5:001 5:10' 5.20] 5:301 5:401 5:501 6:001 6:101 6:201 6:301 6:401 6:501 7:001 7:101 7:201 7:301 7:401 7

MPI(gSv/h) 8.343 8.437 8.333 8.247 8.163 8.160 8.180 8.157 8.160 8.157 8.147 8.160 8,137 8.157 8,160 8.147 8.133 8.097 8.147 8.147 8.140 8.150 8.207 8.1
MP2(g Sv/h) 4.550 4.653 4.503 4.377 4.353 4.343 4.363 4.343 4.357 4.357 4.343 4.343 4.343 4.333 4.343 4.363 4.350 4.343 4.370 4.370 4.363 4.390 4.430 4.4
MP3(A Sv/h) 7.797 7.813 7.747 7.663 7.683 7.643 7.647 7.653 7.680 7.673 7.663 7.640 7.667 7.633 7.647 7.640 7.647 7.633 7.663 7.657 7.647 7.683 7.723 7.6
MP4(A Sv/h) 6.147 6.020 5.950 5.920 5.917 5.920 5.930 5.930 5.897 5.903 5.910 5.930 5.927 5.870 5.890 5.903 5.923 5.880 5.930 5.883 5.893 5.927 5.927 5.9
MP5(gSv/h) 5.493 5.400 5.347 5.307 5.387 5.393 5.333 5.347 5.307 5.300 5.300 5.313 5.333 5.300 5.307 5.300 5.307 5.307 5.300 5.300 5.307 5.307 5.347 5.3
MP6(ASv/h) 6.637 6.567 6.543 6.530 6.503 6.510 6.510 6.520 6.513 6.490 6.477 6.487 6.487 6.480 6.490 6.467 6.500 6.470 6.480 6.483 6.480 6.510 6.520 6.4
MPT(/gSv/h) X ;A]lJ X,,• XL"• XJpJ X.X xil Xj J x•, Xt XJ j xJ. • ZJ X,, J J XA, , ;' x, Z,•J x ANJ X;lJ-•jjJ XAJ Zj• xjJ[ Zl 9z,

MA, (m/s) 1.5 1.0 0.8 3.0 2.2 1.6 2.3 1.7 1.6 1.3 1.4 1.4 1.1 0.8 0.8 0.6 0.5 0.4 0.3 0.3 0.4 0.5 1.0 1

3_ 30__ I_ 8:001 8:101 8:201 8:301 8:401 8:50 1 9:00 1 9 :10 1 9:2 0 1 9:30 1 9:40 1 9:501 10:001 10:101 10:201 10:301 10:401 10:501 11:00 11:101 11:20 1301 1 11

MP1 (A Sv/h) 8.160
MP2 (,t Sv/h) 4.377
MP3(/Sv/h) 7.687 "'
MP4(,,Sv/h) 5.943
MPS(zSv/h) 5.320
MP6(iLSv/h) 6.523
MP7(ILSv/h) 

_,_lJ

,(m/s) 1.4
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A-M=(2F)

3,J9298R

1-' • F 12:oo1 12:101 12:201 12:301 12:401 12:501 13:001 13:101 13:201 13:301 13:401 13:501 14:001 14:101 14:201 14:301 14:401 14:501 15:001 15:10ol Si:ol f P3o 1; : ol1MPI(/Sv/h) 8.590 8.5'60( 8.537' 8.590 8.563 8.563 8.517 8.543 8.537 8.497 8.500 18.517 8.517 18.510 8.497 8.463 8.467 8.453 8.470 "8.460 8.427 8.467 8.447 8.4
MP2.(A.Sv/h) 4.593 4.587 4.597 4.607 4.570 4.580 4.570 4.567 4.570- 4.553 4.573 14.577 4.580 14.5 60 4.547 4.550 4.550 4.543 4.553 4.537 4.543 4.523 4.523 4.5
MP3 (AuSv/h) 8.110 8.110 8.090 8.087 8.067 8.090 8.0.67 8.070 8.067 8.020 8.050 8.033 8.067 8.050 8.020 8.007 7.967 8.023 7.970 7.987 7.987 7.993 7.973 7.9
MP4 (A Sv/h) 6.203 6.220 '6.193 6.223 6.213 6.213 6.200 6.190 6.190 6.177 6.160 6.140 6.123 6.173 6.160 6.173 6.150 6.157 6.153 6.163 6.130 6.117 6.117 6.1
MPS(/,iSv/h) 5.593 5.593 5.593 5.593 5.593 5.593 5.593 5.593 5.593 5.540 5.593 5.593 5.567 5.493 5.573 5.493 5.547 5.547 5.547 5.500 5.520 5.500 5.500 5.5
MPS(/tSv/h) 6.843 6.797 6.807 6.833 6.830 6.820 6.780 6.777 6.817 6.777 6.773 6.787 6.780 6.783 6.753 6.767 6,763 6.753 6.760 6.767 6.767 6.723 6.727 6.7
MP7(/,Sv/h) XA•J )"Y tJ ý1,;qtJ X•J XX XX X;q XN k;.•14 :,•,7 A ,• -,J. ,• I,. X,• M •,V ý,,7 51J ý' •- j AJ ý,,;']1, Z-

•MAWS) 7.8 6.5 4.1 5.0 3.1 5.61 4.21 2.6 0.7 2.51 3.2 1 -4.6 1 4.1 1 2.6. 1.1 2.0 3.9 1.4 2.6 2.1 2.1 1.4 4.0

3,e] 29 El I1:0 83* 1 16:001 10:101 16:201 163 01 Fl6:4 01 16:501 17:001 1'7:101 17:201 17:301 17:401 17'-T1:501I 18:101 18:20T 8411:0 9011:0 9211:0 941
MlPl(Au Sv/h) 8.440' 8.4'63 '8.420 '8.463 8.387 8.413 8.377 8.383 8.370 8.387 8.380 8.363 8.363 8.373 8.367 8.380 8.370 8.370 8.353 8,333 8.333 8.320 8.330 8.:3
VMP2(/JSv/h) 4.527 4.540 4.503 4.533 4.490 4.493 4.500 4.507 4.503 4.480 4.487 4.487 4.470 4.487 4.483 4.503 4.460 4.467 4.477 4.467 4.467 4.463 4.467 4.4
VMP3(/.gSv/h) 7.937 7.960 7.973 7.937 7.943 7.960 7.930 7.920 7.940 7.900 7.927 7.923 7.940 7.917 7.950 7.900 7.903 7.867 7.900 7.847 7.890 7.853 7.863 7.8
M]P4 (/ASv/h) 6.117 6.123 6.097 6.120 6.090 6.113 6.100 6.090 6.093 6.073 6.090 6.080 6.093 6.073 6.100 6.083 6.077 6.053 6.070 6.047 6.047 6.057 6.043 6.0
M LVOP(Svh 5.500 5.493 5.493 5A493 5.493 5.493 5.500 5.500 5.493 5.500 5.500 5.493 5.500 5.493 5.493 5.493 5.500 5.453 5.453 5,493 5.493 5.447 5.500 5.4
MP6(/gSv/h) ... 6.733 6.720 6.717 6.733 6.737 16.7G3 6.720 6.740 6.693 6.720 6.687 6.697 6.683 6.690 6.677 6.687 6.683 6.660 6.660 16.670 6.677 16.6•57" 6.660 16.6
VMP7(/gSv/h) X;R, X.g XlJ X , AJ RJ x•lj ;lJ ,j~ XIAIJ :X,, "in ZRJ ZAIJ~J x;.R•llJ X,;AllJ Xl .iJ X719 X•lJ Z[IJ Xt ; ,Lqlj •iJ ZRlJ %iJtJ ••ll J XI;ftj X1 9zl], J 9JZ,

mr A "M M it M • M ii MW M M M ii MMF MM? ME 5~~i f ifffi • -AMNi mmiN mm ME ~ i MiE I EE E E E

(MAWS) 5.0 1 2.1 1 4.2 1 . 5.71 0.5 3.4 5.9 6.4 6.3 4.8 2.8 15 0.8 4.4 5.4 4.7 1. A .["4 3.2 1 5.1 7.1

3,EJ 2913 I 2o:001 20:101 20:201 20:301 20:401 20:501 21:001 21:101 21:201 "21:301 21:401 21:501 22:001 22:101 22:201 22:301 22:401 22:501 23:001 23:101 23:201 23:30 34l2
-- ASvh .23 8378.9 .27820 .9 .23829 .9 18208.7 .20 827 .5 .2018.6 .60 823 8.4..23 827..9. .27 82
lPI (/juSv/h) 4.46 837 4 .46 0 4 .477 4 .43 0 4.4 .437 4.2937 4.447 4.430 4.440 4.4370 4.427 4.423 4.427 4.4280 1.6 4 .420 4 .4114.43 4.2407 18.239 4.407 4.4193 4.8.31 4.3

MIP3 OAu.v/h) 7.85374.860 7.86374.843 7.857 7.84374.8437 7.8307.810 7.830 7.83074.279 7.823 7.82374.757 7.790 .474.813 7 .78 7 7 .7 3 97.2 7.479 7.760 7.773 7.73
MlP3(,uSv/h) 6.076.047 6.020 7. 6.013 6.033 6.0437 6.063 6.000 6.804 5976.8007.3 6.70 7.2 7.23 6.07.010 5.7 5.979 5.953 5.95 73 7.987 3 5 .9 7 93 6 .01 0 59 75.983 5.9'

MlPS(guSv/h) 5.400 5,400 5.453 5.400 5.500 5.400 5.433 5.400 5.400 5.400 5.400 5.400 5.400 5.400 5.400 5.400 5.407 5.400 5.400 5.400 5.400 5.400 5.400 5.41

MlP6(/gSv/h) 6.633 6,630 6.637 6.650 6.637 16.637 6.630 16.640 6.593 6.617 6.617 6.630 6,600 6.587 6.597 6.620 6.567 6.610 6.600 6.593 6.613 6.563 6.580 6.5;
MP7(/.4Sv/h) 51.,•J •,,• ý-,qlJ :x pJ x ,ltJ x ;"ll . 1J ktJ xjJ x x 3,,J lo ý Jp x gg x J x , ;J j 'itJ :,9, ;A x vi 'l q,, • ,} ; 1• , 7 2] -t

Sfib(m/s) 5.7 2.8 0.8 0.8 2.3 1 0.0 0.0 0.1 1.1. . . . . 3.9 2.2 1.7 1 2.2 33 36 27 31 30 ,
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• u- xTg 0:001- 0:101 oo 0:201 0.:3oj 0:401 0:50o 1:001 1:101 1:20j 1:301 1:401 1:501 2:001 2:101 2:2o12:3012:40j 2:501 3:00 3:1013:20 3:30J 3:40 I-,
MPI ( tSv/i) 8.707 8.693 8.710 8.697 8.697 8.673 8.683 8.693 8.633 8.693 8.967 10.027 9.610 9.483 9.467 9.933 9.433 9.150 8.970 8.873 8.873 8.780 8.800 8.8
MP2(/, Sv/h) 4.667 4.647 4.670 4.657 4.633 4.657 4.637 4.640 4.613 4.657 4.730 5.677 5.633 5.390 5.420 5.833 5.437 5.047 4.920 4.867 4.817 4.823 4.797 4.1
MP3(g Sv/h) 8.220 8.227 8.217 8.180 8.253 8.210 8.177 8.180 8.237 8.217 8.207 8.560 8.977 8.620 8.763 8.777 8.717 8.463 8.403 8.353 8.353 8.303 8.317 8.1
MP4(/•Sv/h) 6.227 6.237 6.197 6.227 6.210 6.233 6.203 6.173 6.200 6.190 6.220 6.497 7.193 6.643 6.893 6.713 6.817 6.710 6.650 6.543 6.443 6.353 6.393 6.3
MP5(gSv/h) 5.693 5.693 5.693 5.693 5.693 5.693 5.667 5.693 5.673 5.593 5.667 5.693 6.547 6.180 6.167 6.187 6.373 6.327 6.367 6.180 6.087 5.987 5.993 6.0
MP6(A Sv/h) 6.817 6.850 6.843 6.843 6.810 6.837 6.823 6.837 6.833 6.807 6.827 6.997 7.197 7.057 6.947 6.910 7.080 7.177 7.177 7.093 7.043 7.010 7.050 7.0
MP7 (/tSv/h) _lJ ;NJ •, ,- j5,,l 9ýJ9• ••• E;]• •,J9I, ,l • ,• .3 .•j •j • .A •J•

IIU•(m/s) 5.8 6.8 5.9 5.1 0.8 0.5 0.8 1.9 2.3 1.1 0.7 0.7 1.7 1.7 0.3 0.1 0.6 0.6 0.9 0.8 0.9 0.7 1.6

3929-]

4-)>l.I j.091- 4-101 4:201 4:301 4:401 4:501 5:001 5:101 5:201 5:301 5:401t5:501 6:001 6:101 6:201 6:30O16-40j 6:501 7:001 7:101 7:201 7:30! 7:401 7
MP 1(gSv/h) 8.837 9.013 9.220 9.023 8.973 9.090 9.060 9.203 9.017 8.923 8.743 8.823 8.827 8.813 8.837 8.783 8.803 8.763 8.717 8.717 8.693 8.683 8.677 8.6
MP2(C, Sv/h) 4.813 4.987 5.323 5.030 4.970 5.053 5.113 5.110 5.000 4.893 4.810 4.780 4.837 4.843 4.873 4.820 4.833 4.813 4.740 4.710 4.690 4.687 4.690 4.6
MP3CASv/h) 8.377 8.503 8.763 8.623 8.460 8.517 8.483 8.557 8.467 8.450 8.320 8.287 8.330 8.377 8.363 8.360 8.343 8.350 8.293 8.210 8.203 8.163 8.210 8.2
MP4(tSv/h) 6.470 6.623 6.927 6.793 6.623 6.627 6.643 6.770 6.623 6.503 6.480 6.410 6.403 6.493 6.437 6.403 6.450 6.410 6.297 6.293 6.257 6.233 6.267 6.2
MP5(/tSv/h) 6.060 6.187 6.567 6.373 6.273 6.373 6.273 6.413 6.247 6.133 6.060 6.087 6.087 6.087 6.087 5.993 5.993 5.893 5.787 5.787 5.767 5.747 5.787 5.7
MP6(ALSv/h) 6.993 7.160 7.413 7.253 7.207 7.293 7.320 7.160 7.143 7.107 7.053 7.057 7.043 7.073 7.060 7.023 6.980 6.930 6.847 6.877 6.833 6.797 6.823 6.8
MP7(gSv/h) ZiJ , ,; J p i] ., X;lj X;AlJ X, q X;4J ,J X ,jj XIJ X Lf, k X jgý •:,[[IJ ,,7 XI 9, ý,J L. X , qgj_ 9Z_," X

I W(m/s) 1.4 1.6 1.9 0.6 0.5 0.9 1.1 1.5 1.5 1.1 1.0 0.9 0.9 0.8 2.2 3.4 3.8 2.8 1.2 1.8 1.5 2.3 3.1

3,29E
MzPjl)>lt"AI~I : 8:101 8:201 8:301 8:401 8:501 9:001 9:101 9:201 9:301)9:401 9:501 10:001 10:101 10:201 10:301 10:401 10:501 1.1:001 11:101J11:201 11:.301 11:401 11
MP1(, gSv/h) 8.650 8.663 8.697 8.797 8.763 8.727 8.720 8.753 8.800 8.723 8.757 8.717 8.680 8.710 8.693 8.680 8.710 8.710 8.723 "8.617 8.660 8.610 8.630 8.5
MP2(,Sv/h). 4.653 4.673 4.720 4.800 4.780 4.733 4.743 4.757 4.833 4.787 4.757 4.763 4.753 4.730 4.747 4.730 4.727 4.710 4.720 4.640 4.653 4.627 4.607 4.5
MP3(uSv/h) 8.193 8.163 8.227 8.270 8.233 8.210 8.210 8.240 8.273 8.310 8.243 8.273 8.280 8.217 8.243 8.247 8.223 8.203 8.223 8.160 8.170 8.153 8.130 8.1.
MP4(A Sv/h) 6.230 6.230 6.297 6.327 6.307 6.297 6.307 6.313 6.320 6.357 6.363 6.367 6.360 6.357 6.327 6.357 6.340 6.327 6.307 6.273 6.273 6.233 6.210 6.1'
MP5(/.Sv/h) 5.793 5.793 5.787 5.787 5.793 5.793 5.793 5.793 5.793 5.793 5.893 5.793 5.793 5.793 5.787 5.793 5.787 5.740 5.693 5.693 5.640 5.647 5.647 5.61
MP6(,Sv/h) 6.823 6.840 6.860 6.843 6.890 6.903 6.897 6.897 6.890 6.930 6.950 6.943 6.933 6.947 6.943 6.960 6.953 6.940 6.910 6.870 6.853 6.870 6.863 6.8!
MP7 (/g Sv/h) 91] XIM k;lpJ k•l, xJ xR, 9;VJ Al %A :p;A4 x ;•J :X, J "t, X,,1• xJxJ I•, :xu Xo'J XP, J X; ,• x,• mq Xx• ý'a k]• m 9•, ..gig

_J_( _) M. i3w. 03W W. .NO0 2. 3. 3.33. 34 3.3 PK II* I 3.9 3.3 00
SLA (m/s) 2.2 3.2 3.0 2.5 34 3.8 2.7 2.1 2.41 3.0 2.1. 3.81 3.6 3.4 3.3 3.2 3.4 1 3.9 3.3 4.8 5.7 1 6.4 f
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.MPI ;8.160ASv/h (30H 0 8:OOHRAW

M02:4.377SV/h(30 08:OO08.1))
(Al -IL6:.042 '- 0.0 62 g. Sv/h)

MP3:7.687/J.Sv/h(3OQ 08:OO011))
(OpA:4L-:0.036-O.052ILSv/h)

MP4:5.943 p.Sv/h (30E] 08:0OB#ec51))
(Ok;%0.3-.5 g Sv/h)

MP5:5.32OgSv/h(3Ofl 08:0oopqc) 4
-6{i:0.041 -0.058 a. Sv/h)

MPG :6.523ApSv/h(30E] 08:00OOas)0
(-~Aoi4:O.O44"-0'.O 63 ,U.SV/h) 

0R

MP7 3.8701pSv/h(281a 12:O0UOA)
(~3{i~O.043'-0O. 062 p.Sv/h)
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WIA/..

RXIM;

0,023-0.027

0.03 -0ý UMILM
6.-0 112 -= 20.-0 6 20 Mmy-pir
0.033-0.050 to-m-pli'll
OW&-0.052 Xglqt(w a-*tftqm
0.011-0.159 )(1MUJ;L+73MVFA
0.011-0:9 El*X(+jjff9W-"
O.Ogq- 16 2 Pi
0.064-0.108 i -A
0.0207-0.132 FARPH

.0 8-0.130 107)3" M+)3:m _2 U py, .
0.070-0.077 Agglzpw
0.045-0,047
0.036-0.040
0.0ti -0.080 ZRWWJ30 OM912piT
O.Og3-0.087

SION;Z60:61 9699
0.029-0.071 Alldg molam

tv-XV02-

1±L. ju v h
3)429Br r ~. r ~ r r ~ T .~ -7.nn ~.nn I O.~tI 10:00 11:00

0.024 
0.024u:uu 1 1:UU 1 2-0 3.'-M 4:00 -f.nn '7,t'lr• n.nn Q•n

1 0,024 1 .2
1 ý 0.6-7

0094 0,024 0024 0.024 0.024 0.023 0.024 0.0231
0.66 0.66 0.66 0.65 0.65 0.654 0.64

1"o
0.024

0.64

11-00
0.024

0.64
(1017 I ff17 nlf17 Ilill I [Illl I II fll • ||/11 RNI[7 N n1['J n-n1

0017 0017 00171 0017 0017 0
1 97 11 1"/ 1'•'"7 I •r, t•€ A

1178 1175 11721 1166 1162 1820 1276 1176 1327 1 1378 1266 1254

U IQl I J ]gJi IJ D• LI n?•.'l U ili'[ I II 11,]4 5't [l hNI II K ! l II 1•I4K n •.TQ n =o•
0689 01585 0681 685 0681 1 0686 0679 0681

0
•,VIV VI•W U.UI0 0.076 0.071 MR07fl 110711 [11711 0 l7~7 n fl7R fl f7R

0 
: ý5 6

0033 0.033 f
92

.0071 0076
2 5ý

.Mi H .0 10 5 6 J5 0!53-j 1 0.033
0. ýýl 0.035 1 0.030 0.030 1 0.0301 0.029 1 0.030 1 0.030-
0.072 1 0 O-JA I n-n*),z 1 0.072 1 0.073 1 0.073 1 . 0.074 0.072

0.042 1 0.042 0.0431 0.044 0.042 1 0-043 0.043"
0.036 1 0.036 1 0.037 1 0.037 1 0.037 0.03 0.051 0.036

0.014
/1 flg'/

0.044 0.044 0n044 0.043
0.036 1 0.036 0.036 0.035
0.0141 0.0141 0.014 0.0140_014 I _013 _I Q14 I 0.014 I 0014 I 0014 no14

0014.
fl0f9" n nlo21 A fll'1 fl nl• n n"7

6!6ýi 1 669 1 6 ' 0027
0.035 1 0.039 I 0.037 1 0.037 1 0.040 0.037 0.039 0.041 0.03 0.037 0.037 I 0038 I

S0.01,6 0.01"7 0.016
0.021 0.021 1 0.021

0.016 0.016 ; .1 0.016 10.016 6:6 1 60.016 0.016 0.016
0021 0.021 0.021 0.0211 0.021 0.021 1 0.021 1 0.021 0.021

e-L--a LITT.

A* a)** a Mralm oft-s A3 29 11
12:00 1 13-00 1 14:00 15:00 1 16:00 17-00 18:00 19:00 1 20:00 21:00 22:00 1 23:00

0.023-U.27
0.024-0.06
0.012 20.060 ___________

0.033-0.050
0.036~-0.052
0.011-0.159 ___________

_539O. 105
0.064'-0.1 08
0.0207"-0.132 4R 4
0.028'-'0.1 30 r ii
0.070-0.077
0.045~-0.047
0.036ý-0.040
0.011-0.080 -RWt

0.024 0024 0.024 0.024 1 0_024 0.024 1 0 MCI fl.024 1 0.024 0.025
_ _ 0.63 0.83 0.63 0.63 0.60. 62 0. 6.62 0.62 0.63 0.636

0.016 1 0.0171 0.017 0.017 0.017 0.017 0.017 0.017 0.,017 1 1
122.5 120.2 1 117.2 1 116.01 117.5 121.5 117.1 116.01 115.0 1 114.0 1-I 8.110 8.067 8.067 7.970 7.937 7.930 7.940 7.900 7.853 7.847-1

1 0.066 0.066 0.065 .0.065 0.065 0.066 0.066 0.065 1 0.065 0.067
1 0.679 0.674 0.671 0.666 0.667 0.664 0.665 0.660 0.657 0.655 1

0.072 1 0.074 1 0.073 1 0.072 i 0.074 0.073 I 0.073 0.074 0.074 0.073
0.076 0.075 1 0.076 1 0.076 1 0.075 0.075 0.076 0.075 0.075 0.076
0.033 0.033 0.033 0.032 0.032 0.033 0.033 0.033 0.033 0.033
0.030 0.029 0.030. 0.030 0.030 0.031 . 0.029 1 0.030 0.029. 0.0289
0.073 1 0.070 1 0.074 1 0.073 1 0.072 0.072 1 0.072 0.073 0.073 0.073

G I 0.043 1 0.043 0.043 1 0.043 1 0.043 1 0.043 0.043 0.043 0.043 1 0.043 1 1
' 0.035 0.035 0.034 0.035 0.0341 0.035 0.035 0.035 0.034 0.036

0.014 0.013 0.014 0.014 0.0141 0.0141 0.014 0,019 0.018 0.01
] 0.027 0.026 0.0361 0.0351 0.0321. 027 1 0.027 1 0.0341 0.032 1 0.028 1 110,0 3 -0.087 .Li0"

111A L1 #U7 -h WR 0.040 1 0.038 1 0.037 1 0_040 1 0.038 0 040 0.035 0.037 01035 0.038

0.009-0.069 .......... 55______________"______________ 0 0016 0016 0016 0016 0.017 0.017 0.016 0.015 0.016
0.009-_0.071 OA'- Pf pal, oi 1 0.021j 0 .0 2 1 k 0.022 0.021 0.021 0.023 0.023 0.022 0.022 0.022 1 _ _

11/ .DI4oF091
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3M2119 14:30 M3OE22] 6:30' 3M232 8:50,

(Bq/Bmmi 3)B (Bq/cm)(Bq/m 3 ) R/J c-: (Bq/amm3) (Bq/cm).) (Bq/cm 3),.. T/.I) (d 3)/)-(/)
Co--5 5.955E-02 3.349E-02 0.1 N.D. 2.138E-02 5.0E-02 2.'6E-02 0.1 1E+00
1-131 5.066E+00 4.245E-02 126.7 1.190E+00 2.293E-02 29.8 5.9E+00 3.6E-02 146.9 4E-02
1-132 2.136E+00 1.925E-01 0.71 1.362E+00 7.721E-02 0.5 5.4E+00 1.4E-01 1.8 3E+00

Cs-134 1.486E+00 4.030E-02 24.8 1.504E-01 1.769E-02 25 2.5E-01 2.7E-02 4.2 6E-02
Cs-1'36 2.132E-01- 2.358E-02 0.7 2.350E-02 1.056E-02 0.1 2.5E-02 2.4E-02 0.1 3E-01
Cs-137 1.484E+00 4.204E-02 16.5 1.535E-01 1.626E-02 1.7 2.5E-01 2.7E-02 2.8 9E-02
Zrý-8• 2.3E-01 7.8E-02 0.3 9E-011

Ru-105 8.7E-01 6.2E-01 0.3 3E+00
Ru-10- 3.7E-01 2.OE-01 ' 3.7 1lE-01
Te-129 4.•E+00 3.9E+00 0.4 1 E+01
Te-132 4.0E-01 3.6E-02 2.0 2E-01
La-140____ ______ _ ____1_..__________.__ .________ 1.3E-02 1 .OE-02 0.0 4E-O1

3A24EI 10:25 3 ' 25B 8:30 1 3 26Ef 8:20- ...

(Bq/cm3) (Bq/cm3 ) (Bq/cmm3 ) (Bo./cm3) -Ji' (Bq/cm3 ) (Bq/cmg). (Bq/cm,)

Co-60 5.9"E-02 2.0E-02 0.3 2. OE-01

Mo-99 2.1E-01 .1.7E-01 0.2 . • 1. OE+00
1-131 4:2E+00 2.3E-02 103.9 5.OE+01 6.2E-02 1250.8 3.0E+01 4.OE-02 750.0 4.0E-O2
1-132 1.7E+00 4.3E-01 0.6 3.3E+00 7.7E-02 1.1 2.0E+00 6.3E-02 0.7 3.OE+00

Cs-134 4.5E-01 1.7E-02 7.4 7.OE+O0 3.9E-02 -17.3 4.7E+00 3.1E-02 78.3 6.0E-02
Cs-136 6.1 2-02 1.7E-02 0.2 8.OE-01 3.92-02 2.7 5.ZE-01 3.1E-,02 1.7 3.OE-01
Cs-137 4.4E-01 1.5E-02 4.9 7.2E+00 3.5E-02:. 79.6 4.8E+00 2.7E-02 53.3 9.0E-02
Tc-99m , 6.8E-02 4A4E-02 0.0 4.0E+O1
Te-132 8.0E-02 2.1E-02 0.4 2.2E-01 4.0E-02 1.1 2.OE-01
Ba-140 1.2E+00 . 1.5E-01 3.9 7.7E-Of 1.2E-01 2.6 3.0E-01
.. aI-140 2.1,E-02 1.2g-02 0:1 5,8 1.3E-02. 1.4 1,5E-01 1.0E-02 0.9 0E-011

712-



QRi: 1 FMM(9 M B' ( 1 (1 4u)&* M1 1RAO330m*kA)

,ill9:,1. 000,•
3J26l 14:30 " "3J27EI 8:3D 3•27fl 13:50

I4;1oa *c9I7r'G~f)*q3O,

(Bq/cm3) (Bq/cm3) Mb. (Bq/cm3) (Bq/cm3) • " (Sq/cm3) (Bq/cm3) WilJb" (Bq/cmt).. t' /l m (0I/3 (tmT)IC
Co-58 7.3E:-02 4.7E-02 0.1 ... 0E+00-- 00-60 -- "- ------ 2. OE-01Mo-99 • " 1. 0E÷00

[-131 7.4E+01 6.5E-02 1850.5 1.12E01 2.4E-02 275.0 1'.0E+01 3.8E-02 250.0 4.0E-02
F-132 3.BE+00 7.4E-02 1.3 3.4E-01 3A4E-02 0.1 3.5E-01 6.3E-02 0.1 3.0E+00

Cs-134 1.2E+01 4.9E-02 196.7 1.9E+00 20E-02 31.7 1 .9E+O .. 2,8E-02 31.7 6.0E-02
Cs-136 1.3E+00 5.2E-02 4.2 2.1 E-01 2.0E-02 0.7 1.9E-01 3.0E-02 0.6 3.0E-01
Cs-137 1.2E+01 4.9E-02 133.4 1.9E+00 1.8E-02 21.1 1.8E+00 2.7E-02 20.0 9.0E-02
Tc-99m 1.2E-01 6.0E-02 0.0 ".4.OE+.1
Te-129 3.0E+O0 2.5E+00 0.3 i.OE+01

Te-i 29m 1.3E+00 1.0E+00 4.3 •- 3:0E-01Te-1 32 1.0E+001 5.2E-021 5.2 •- 20--01,Ba-140 1 .8E+00 2.0E-01 6.0 3.0E-01 7.2E-02 1.0 2.6E-01 8.7E-02 0.9 3.0E-,1

La-140 8.7E-01 1.6E-01 2.2 2E12-01 6.5E-03 0.5 1.4E-01 5.5E-02 0.4 4.02-01

M2813 8:20 M 3R2814-14:20 - - - 01.9 ...

(Bq/cm3 ) (Bq/cm3) (Bq/cm3) (Sq/cm3)
O__ ___ ___ __ 13)_ j I(q/n3

Co-58 __E++0
1-131 1. 4E400 1.8E-02 33.9 1.1E+00 1.7E.-02 27.9 4E-02
1-132 5.6E-02 5.4E-02 0.0.. • ____ 3E+00

Cs-134 .2.8E-01 1.2E-02 4.6 2.4E-01 1.12E-02 4.1 6E-02
Cs-ý136 . 2.6E-02 9.5E-03 0.1 2.4E-02 1 12E-02 0.1 . ... 3E-01
Cs-137 2.9E-01 I. 02 3.3 2.4E-01 1.0E-02 2-7 9E-02
Tc-99m __._____--__" ____..___-__- -____..... 4E+01
Te-129 _____---_'___,____.. . .._"_ _ _E+01-Te-129m _.____ ____"___,. 3E-01
Te-i 32 ___----'-_-- _____[ __-'_-- __. 2E-01
Ba-140 .. 3E-01
La-140 : 2.7E-02 5.6E-03 0.1 1.7E-02 .E-O3 40.0 4E-01

-13-



r 0 3M231 9:10 34241 10:40 . 3R25R 8:50

.(BRqcm3 ) (Bq/cm3 ) •I1 (Bq/cm3) (Bq/¢m3 ) (Bq/cm3) (Bq/em3 ) . (Bq/cm3 )
(__ __ (i)) .1 _ _ (_/__)_I

Co-58 5.7E-02,: 3.1 E-02 .0.1 1 1 E+00
1-131 2.7E+00 2.5E-02 66.6 9.5E-01 1.3E-02 23.7 1 1E+01 2.3E-02 283.8 4E-02

.1-132 2.9E+00 '7.7E-02 1.0 .. 4.5E-01 2. 1E-01 0.2 1.9E-01 4.1E-02 0.1 3E+00
Cs-134 1.8E+0 2.4E-02 29.9 1.1E-1 9.2E-03 1.8 1.7E+00 1.9E-02 28.0 6E-02
Cs-136 2.3E-01 2.5E-02 0.8 1 1E-02 6.5E-03 0.0 20E-01 1.7E-02 0.7 3E-01
Cs-137 1.9E+O0 2.4E-02 21.4 1.11E-01 8.7E-03 -1.2 1.7E+00 1,8E-02 18.5 9E-02
Tc-99m 8.3E-02 2.5E-02 0.0 3.4E-02 2.5E-02 0.0 4E+01
Te-129 7.3E+00 3.8E-00 0.7 1E+01

Te-1.29m 1.3E+00 6.1E-01 4.2 -3E-01
Te-132 1.6E+00 2. IE-02 7.8 14E-01 1.OE-02 0.7 1.3E-01 2.1E-02 0.6 2E01
Ba-140 1.3E-01 9.4E-02 0.4 1 2.8E-01 7.2E-02 0.9 3E-01
La-140 5.5E-02 1.2E1 2 00.1 21 _ _ i __ .. 1.3E 01 . . 8E ,3 0.3 4E 01

M3_26 0 8:40 M-3 -26 S 14:50 - 3 27 8:50 "

1 F5 MAI(5 00u:10*MAM gvz:#t iF ( 6±URMOmtl: M (iFt-tMl (Muit 1M

(BqcmS) (Bq/cm3 ) .Bq/om) (Bq/cm) q/cm) (Bq/cm 3 ) MI E CBq/cm3)
(Bq//3)"3) (Bq/o3 (m (.q),_ _ _ -__ _ _ . ... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- • " _ _ _ _ _ _ _ _ _ .. - -- - -- " - - J •~ . ....__ _ _ _ ._ _ ___- - - _ _ _ _ _ _ _.O__ _

Ao5 
_ ./.) j/ 1 .OE+00

1-131 2.9E+01 3.8E-02 725.0 1.3E+01 3.7E-02 314.3 8.1E+00 3.2E-02 202.5 4.OE-02
1-132 1.1E-01 5.7E-02 0.0 3.2E q 5.9E-02 0.1 3.GE+00
1-135 1 OE+00 2.6E-01' . 3 1 . - S.OE- O1

Cs-134 5.OE+00 3.1 E-02 83.3 2.2E+00 3.OE-02 36.3 1.OE+0 2.6E-,02 27.2 6.E-02
Cs-136 54E-01 2.9E-02 1.8 2.5E-01 3.OE-02 0.8 1.8E-01 2.0E-02 0.6 3.OE-0I
Cs-1 3 7  5.1E+C0 2.6E-02 56.7 2.2E+00 2.9E-02 24.2 1.7E+00 2.6E-02 18.9 9.OE-02Th- ggm 

._..-- "- ._ 4.0E+01

re-29 - .-- I.OE+01
Te-129m 3.01-01
Te-1 32' 67E-02 3.6E-02 0.3 2.OE-01
Ba-1 4 0  8.6E-01 1.2E-01 2.9 34E-01 '1.0E-1 1,1. 2.7E-01 8.8E-02 0.9,1 3.0E-01
La-l 40 3.2E-01 8.3E-03 . 0. 8 1 Q 1 - 1.5E 1 7.8E-03 0.4 11E- I 5.3E-03 0.3 .--L4, 0 E1

I

-14=-



RAUM 45m04mIf IR,.GeM

3A.270 .14:05 M21 :03A28 E 14:40

~(Bq/c~ B/cm3) . B/m)(Bq/cm3)(q/M) ___ (qo~ (~c 3 ) M3Bqc)J

GO-50 -1 1 E+001
1-131 4.6E+01 5.2E-02 1150.0 3.3E+01 5.7E-02 816.0 2.7E+01 4.2E-02 665.8 4E-021
1-132 1 == =:--3E-1-0

Cs-134 9.8E-1-00 4.1 E~-02 163.3 6.6E+00 4.SE-02 110.3 5.6E+00: 12E-02 93.8 6E-02
Cs-136 9.8E-01 3.8E-02 3.3 6.8E-01 4.3E-02 2. 5.6E-01 3.OE-02 1.9 3E-01l
Os-137 9.8E+00 3.4E-02 108.9 6.6E+00 4. -2 73.9 5.7E+00 2.8E-02 'On3. 5 9E-0-2
Tc-99m 4E+01

- Te'129 -I E+0 1
To-I 29m 3E-011
.Te-1 32 2E-01

* Ba-140 1.6E+00 1.E-01 5.3 1.1E+00 1.6E-01 3.6 8.BE-01 1.2E-01 2.9 . 3E-01
La-40 .5E-01 - E-02 1.41 5.2E-01 I 1,2E-02 1.3 ~ 3.7E-01 I8.5E-03 0.9 1 4E-011

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

Go-58______ ______ ______ 1 E+00
1-131 _____________ ____4E-021

1-132 _____ _ 3E+001
Cs-134 ___ __6E-02

Cs-136 *3E-01

Cs-137 ________________ ___9E-D2

* Tc-99m _______ _____ _ _ _ _ _ _ ______ __________ _ _ _ _4E+01

Te-1 29 _______ _____________ _______ _______ _____ _______ _______ __ ___1 E+0 1
Te-129m ______ _______ ._______ ____ ____ ___3E-01

Te-132 _____ ______ ____ ______ ______ ____2E-01

Ba-140 ___________ _____________ ______ __ ___3E-01

La-i 40 ____ ______ _________ __ 4E-01

-15-



RIR*FJi: 2F • J&*Mf14 I(3, 4(3. 4 fti1))(I FG I'i [0k)1)
,Alz'f: 1.T 0000r-

3•M21R 23:15 MUM22" 14:28 3,J23EI 13:51--....

j (Bq/cm/) (Bq/cm/c ___ _ (B (Bq/cm3 ) (Bq/cm3) /Bq/cm)

Te-132 • --- "-- •••3.0E+00

Co-58 5.704E-03 7.570E-03 0.0 N.D 1.526E-02 -1.0E4-00
Ru-1 05 -- 3.420E-02 0.01 3E+00
Ru-106 • • ____-__ . 1E--01
1-131 1.085E+00 1.284E-02 27.1 1.138E+00 1.993E-02 28.5 7.4E-01 2.7E-02 18.6 4.OE-02
i-132 1.597E-01 4.392E-02 0.1 NRD 8.791E-02 - 2.OE-01 5.8E-02 0.1 3.0E+00

Cs-134 4.815E-02 9.213E-03 0.8 4.631E-02 1.350E-02 0.8 5.1E-02 2.OE-02 0.8 -- 6.0E-02
Cs-1 36 6,682E-03 4.722E-03 0.0 N.D 7.849E-03 - 3.0E-01
Cs-I 37 5.283E-02 8.822E-03 0.6 3.962E-02 1.406E-021 .04 5.5E-02 1. 2.OE-02. 0.6 9.OE-02

3J24E] 9:30 -25 H 10:00 3 A26 f3 15:15 "M

CBq/cm 3) (Bq/cm3) ( (Bq/cm3 ) (Bq/cm3) (Bq/cm3 ) (Bq/om 3 ) (/( (Bq/cm,)

Te-132 1. 3E-02 7. 4E-03 0,004 .3.OE+O
Co-58 1.E+00

, Ru-1 05 5.6E-02 4.4E-02 0.02 3E+00
Ru-1 06 0 'E-01

1-131 1.1E+00 5.2E-02 28.4 4. 3E-01 1. OE-02 10. 7 4. 1E-01 2. 1E-02. 10.3 4E-02
F-132 1.2E-01 8.8E-02 0.04 5 BE-02 2. 2E-02 0.02 -.- - -3E+00

Cs-134 9.9E-02 3.8E-02 1.6 2. 6E-02 7. 4E-03 0 4 2. 6E-02 1... 8E-02 0.4 6E-02
.Cs-136 6.8E-02 4.9E-02 0.2 4. 4E-03 3. 2E-03 0, 01 2, 7E-02 1. 9E-02 0.3 3E01
Cs-137 9.4E-02 4.1 E-02 1.0 3. 4E02 5. 9E-031 4 _ 9E02

X O.OE-01 - O0x 1 o-O0 L' M._m'',,•"AA ,

-16-



Rmz-F~r: 2FlLtA.7j(X ~itA(3. 4F~jI tfi)(1 F~i 0km)

.trl .003P27 E 14:30 3jq28E 9:35.
2F illk J1B (3,49fiA* M1 #0i~ 0 Fbx;M, 10km) 2F *:ttA7& ti(3,4-*I**lf {&)(i Fhi;J1 00kmm) ________ _____

(/M 3) (Bq/cm3) 03 ) (Bq/cm 3) (B3q/cm 3 ) IIJ______
Te-132 _____________3O+0

Cro-58 ý _______ _____ .E+00I
Ru-i 05 _______ -3.OE+0OF

-Ru-106 ------- _________ 1E-011
1-131 .3.8E-f00 1 .5E-;02 95.0 3.8E+00 3.OE-02 95.5 _ _____ _____ 4.OE-021
1-132 1.5E-02 U.E-02 0.005 _ _____ _____ 3.0F-+00I

Cs-134 5.4E-01 1.2E-02 9.0 6.1 E-01 2.3E-02 10.1 _ _____ _____ 6,OE-021
Cs-136 5.5E-02 I.OE-03 0.2 6.3E-02 .1.7E-02 0.2 _______ _______ _____ 3.0-011
Ci-137 U.E-n0l 1.OE-02 6.3 6.2E~-01 2.2E-02 6.9 _ _____ ______ _____ 9.OE-02
Ba-i 40 9.5E-02 5.7E-02 0,3 _______ ______ _____ 3.0E-01I
La-I 40 _ _ _ _ _ _ _ _ _ _ _ _ ____ _ -4.5E-021 6.2E-03101 _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 4.OE-1I

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

___________ ( Bq/cm) (Bq/cm3 ) (Bqhom) (Bq/cm p (Bq/cm) , (q/m 3

-Te-132 _______ ________ ___3.0E4-00

-Co-58- ________ ______________ _____ _____ .E+00
-Ru-I 05 _______ _______ _______ _____ ______ ____ __ 3.OE+00
Ru-1 06 I_____ ______ _______ _____1E-01

1-13 __________ _______ __________ ________ 4.E-02
1-132 __________________30E+0 I

Cs-i 34 _____ ____________ ______ _____6 E 2

C5 1, 0. 0 x 1 0 L- P-- C -,wp*-c- 5 -

-17-



IVA*P: 2WjV~i± IfmtA)

: 3 q21 R 23:45 . 3A229 15:06" 3 ,423W 14:25
--- --- -- ----------------- ----- ~ - ---------- -I

2F-1t ( 2**1 7. O00mtih) 2F ~ f~l2~;~J~ ~.~7 OOmirk,) 2F,'0(002mi&(E A.)4~7 OOflmr1. ® Ilm
4:•gp l m. ( BI IO ) *q/ o)

(Bqc/cm 3) (Bq/cm) (D/(3)) (Bq/cm3) (Bq/cm') -pJ•" (Bq/cm3) (Bq/cm3) 7P " .

TC-582 3.OE+00
Co-58 N.D 6.845E-03 N.D 1.301 E-02 .--------- 1 .E+0a
Ru-105 - U "3.3E-02 2.8E-02 0.01 3.0E+00Ru-06 "-- - •..- •- • -- • ••-•-'• "- 1.2E-01 I:2E-01 ... 1"25 1E&-01

1-131 6.558E-01 1.226E-02 16.4 6.664E-O0. 1.862E-02 16.7 7.6E-01 2J7E-02 19.1 4.OE-02
1-132 1.205E-01 4.146E-02 0.0 ND 7.915E-02 •3.3-01 5.3E-02 0.1 3.OE+00

Cs-1 34 3.11OE-02 8.657E-03 0.5 3.925E-02 1.135E-'02 0.7 3.3E-02 2.1E-02 0.5 6.0E-02
Cs-136 5.474E-03 4.840E-031 0.0 N.D 6.784E-03 /3.0E-01
Cs-137 3.292E--02 8.303E-03 0.4 4.361E-02 1.129E-02 0.5 4.3E-02 1 2.1E-02 0:.5 9.0-02

3M24E] 8.45 3M25F 9:10 3A 26 E 15:50

.7I IjI o
BZ~ /13 3) (Sq/cm3) B 3)3 z

(B/m) (Bq/cm3 ) III I• •J

(_•/_/) ((D/Am•) .(Bq/cm3) (Bq/cm3) (Bq/cm ) (/ (Bom)
T e - 1 3 2 _ . _.-- - . . . - - - -••_ . . /. . E O

( /)Co-58 - ____.-.-----_ __._ - - -_-- __- __.-- --__.E+00Ru-105 .3.OE+00

Ru-1 06 --- --- -- '--- ' ' • ,, - -- M1IE.-01

7-131 5. DE -01 1.0E-02 12.6 3. 7E-01 1. 0E-02 9..2 3.OE-01 9.6E-03 7.6 4.0E-02
1-132 N.D 1.9E-02 0. 2 2 64-02 0. 06.8E-3 3.OE+000s-1 34 "3.5E-02 7,0E-03 0.6 2. OE-02 6. 7F-031 0. 3 1 ,3E-02L .7..1E.-031 0.2 6.0E-020s-=136 5 3 - 35.1 E-03 ...... 0.02 4. 2E-03 3 3E-63 0 1 ---- - '1 3.0E-01'

.Cs-137 3.8E-02 7.0E-03 0.4 2. 2LE-02 .6 E-031 I: 1.4E-021 6.8E-031 ... 0. L9.0---- E-02,

-18-



------------ M27M 98'45 - 28H 8:45 -

(B/m) (DAM) Blm) 9

Co-58 
____ __12E+00

Ru-105 
______ 3.09+00

Ru-1 06 1 E01
1-131 2.9E-01 1.OE-02 7.4 2.4E+00 2.7E-02 58.8 _ _____ 4.OE-02
1-132 - I~~3.OE+00

Cs7r134 2.OE-02 G.0E-03 0.31 3.E-01. 2.1 E-02 5.5 1______ ______ 6.OE-02
Cs-1 36 2.3E-03 2.1 E-03 0.01 2.5E-02 1.7E-02 0.08 _ _____ ______ _____ 3.OE-01
Cs-137 2.4E-02 5.7E-03 0.3 3.8E-~01 2.1IE-02 4.2 _______ _____9.05-02

L~a-i 40 _______ ______2.8F-02 - 5.3E-03. 0. __________

~~~~~~~~~~~~~~~~~~-- ---------------- - ------- ----- ------------------------ -------------- ---------------. ------- - --- - -

I Z 7,D 3) 3))
(Bq/lcm 3) (R3q/cm 3) (Eqc (B/m B'c3 (Bq/cm (3 )~m)

Te-132 _______ ______ __________ ___3.OE+00

Co-58 _______ ______ ______ _______ _______ _____ .E+00
Ru-i 05 _______ _______ ___________ __ 3.OE+00
Ru-106 _______ _____ E--Ol

1-131 U .E-02
1-132 ________ ____________________3.OE 00

* Cs-i 34 O___________ .E-02
Cs-i 36 _______ _______ ______ _______ ______________ ____ 3.0OE-01
Cs-137 ________ ______________________ ______9.OE-02

X 0 11-O O.Qx 1 --k.S -577__
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2FKNIf~ll-l317,12 { 34uM* ~j%CltffIJ02. ODOrmtJ*) (JFkl~tj8kvni) W O

(Sq./cm3 ) (Sq/cm) OAM) (Bq/cm) (B3q/cm') . IF (S3q/czm) (Bq(B/GAM)

Co-58 1.028E-02 1.253E-02 0.0 ______________ _____ .E+00
Ru-i 05 ______________3.024000

Ru-i 06 1__________________ E-01
1-1 31 3.211 E+'00 1.694E-02 80.3 -4.OE-02

1-32 8.761 E-01. 4.236E-021 A031 _______ ______ ______ ______.OE+00Os-i 34 7.535E___ 021 1.102E02l 1.1______ ______ ____ ______ ____
Cs-136 1.159E-021 7.71BE-031- 0.0 ______ ______ ____ ___ __ ______ _____ 3.OE-01
Cs-i 37 7.760E-021 1.1862-02-f- 0.9 ______________ _____ ______________ 9.OE-02

(Sq/cm) (Sq/cm3)r (Bq/cm3) (Sq/cm3) SI (Bq/cm) (B~q/cm) (Bq/cm)

Co-58 ______________________ _______ _____ __1.E+00~

Ru-i 05 _______ _______ ______________ _______ ___ __ 3.OE+00~

* 1-131 _______ ____ __ 4.DE-021
1-132 * 3.02+001

Cs-i 34 _______ __________ __ 6.02-02:

Cs-i 36 * 3:7.02-01

-X- .OOE-0~i L QtOOx 1 0- O ~ ______

-20-



3Jq19E 3M20B 3A 21R
a-• .••J 1153"•12:.3( •z•v••i")1:41-""2:01 10: 19-N10:39

J~i'/mJ• W 4.7m/s (11:5.0tj) SW 2.,lm/s (1:403MME NW 2.6m. i(0;.10][m,;,!

EM 3/19 14:12- 3/21 13:28• 3/21 13:48,

500s

3q 19 HI 3- 3R 20 E3 WWI, 3A 21 El - -B

(Bq/cm3) 1 E (Sq/cm3) (B/ck 1X(UV-r-M (B/m) a (lm~ tBq/cm3)X-
_ - -

1-131 5.9E-03 3AE-05 5.94 2.3E-03 1.3E-05 2.30 1.5E-03 1.1 E-05 1.52 1.OE-03

1-132 2.2E-03 8.8E-05 0.03 ND - - 2.5E-04 2.7E-05 0.004 7.OE-02

* 1-133 3.8E-05 2.9E-05 0.01 ND - - ND . - - 5.OE-03

Cs-t34 ND - - 4:OE-05 8.3E-06 0.02 3.1 E-05 86E-06 0.016 2.OE-03

Cs-137 ND - - 3.9E-05 8.4E-06 0.01 3.6E-05 7.9E-06 0.01 3.OE-03

Co-58 ND - - ND - - ND - - 1.0E.-02

1-131 1.1 E-03 1.6E-05 1.07 1.3E-03 6.8E-06 1.29 9.2E-06 5.OE-06 0.01 1.OE-03

1-132 3.8E-04 5.OE-05 0.01 ND - - 1.1 E-04 1.2E-05 0.00 7.OE-02

Cs-134 2.2E-05 1.7E-05 0.01 2.8E-05 4.8E-05 0.01 .3.44-05 5.4E-06 0.02 2.OE-03

Gs-136 ND - - 5.E-06 5.4E-06 0.001 4.5E-06 3.3E-06 0.0005 1.0E-02

Cs-137 24E-05 1.8E-05 - 0.01 2.9E-05 5,OE-06 0.01 3.8E-05 4.7E06 0.01 3.0E-03

Ru-106 2.1 E-04 2.1E-04 0.36 3.8E-05 3.4E-05 0.06 ND - - .6.0E-04

Te-129 ND - - ND - - 1.3E-03 3.8E--04 0.00 4.OE--01

Te-129m ND - - 1.4E-04 1.2E-04 0.03 ND_ 4.OE-03

Te-132 6.7E-05. 1.8E-05 0.01 5.1 E-04 6.0E-06 0.07 3.9E-04 4.3E-06 Q.06 7.0E03

70 N I- 70Eý-04Ce-1 4 4  ND - - 5.OE-03 4.6E-04. 7.08 -ND

-X O.OE- I-OI±:,C(. 0. 0- 1 ° gP--L• %J.+ -21-



3/22 3/23 3/24
1:10-1:30 2:1-.2:21 5:27 -5:47

Ar,,l-m W. 0.5m/s (0:101E) N 3.2m/s(2:oOOA#) J ESE 0.8m/s.(5:303,#E)

80 3/22 14:50- 3/23 14:54, 3/24 22:03-

500S

2.,•

3/22aR3* 3/2391 ____ 3/24.R•:

( B q/ m 3) (S q/ e n•3 ) I ' • • / • ) (B q /c m 3 ) " ( B3q /c m 3 ") R ( ) Q ) M B I/ cm 3) ( B o./ C ,M 3 ) fX(• / ) (B q/ cm 3 .)X-

00o-58" ND --- ND ... ND --- .0E-02

1-131 2.2E-03 1,6E-:05 2.24 6.7E-04 9.6E-06 0.67 1.5E-03 1.0E-05 1.49 1.OE-03

1-132 ND4 - - ND - - ND- - - 7.0E-02

1-133 ND -- - ND - - ND - - 5.OE-03

Os-134 1.1E-05 1.1E-05 0.01 2.2E-05 7.6E-06 0.01 3.2E-05 7.9E-06 0.02 2.OE-03

Cs-137 1.3E-05 1.OE-05 0.00 2.3E-05 76E-06 0.01 31E-05 7.3E-:06 0.01 . 3.OE-03

Co-58 ND - - 5.1E0 5.1E-06 0.00 ND - .0E-02

1-131 4,7E-04 7.4E-06 0.47 4.3E-04 5.OE-06 0.43 5.OE-04 4.8E-06 0.50 1.0E-03

1-132 ND - -- ND - - ND - - 7.0E-02.

Cs-134 1.6E-05 .5.9E-06 0.01- 1.7E-05 4.2E-06 0.01 1.1E-05 4.6E-06 0.01 2.OE-03

Cs-136 ND - - 3.OE-06 2.7E-00 0.00 ND - - 1.OE-02

Cs-137 1.9E-05 5.3E-06 0.01 1.3E-05 4.2E-06 0.00 1.2E-05 3.8F_;-O" 0.00 3.OE-03

Zr-95 N - -D ND - - 2.5E-05 6.OE-06 0.00 8.0E 2

Te-129 ND - 2.3E-01 1.2E-01 0.58 4.6E+00 9.5E-01 -11.39 4.OE-01

0) Te-129m ND - - ND - - 3.4E-04 9.9E-05 '0.08 4.0E-03

Te-132 6.7E-05 1.1E-05 0.01 4.3E-04 4.5E-06 0.06 3.6E-04 4.4E-04 0.05 7.0E-03

Ce-144 -ND 1- - .3E-03 3.7E-04 1.89 L ND - - 7.0E-04

.X. O.OE-O0 -Ht. 0.0 x 10O-°PL M, U1 -cio

-22-



_____ AV- MM

3/25 3/26 I3/27
* 2:01 -2:21 2:00-2:20 2.00;,-2:20

I .1-• mil ESE 0.8m/s (C:30M) NNW 2.Gm/s (2:20#E) S 1.5m/s (2:00 , M

11 3/25 13:38- 3/26 12:24- 3/27 11:38-

2. L*M

3/25903" 3/26•3- " 3/274M/3

(Bq/c_3)-) (Bq/c]3) B (Bq/cm3) (BqMom3) .f [ (Bq/cm3) X*
Co-58 ND - - ND - - ND - - 1.0E-02

1-131 8.8E-04 Z.!E-05 0.88 3.0E-04 7.9E:-06 - 0.30 4.5E-04 8.2E-06 0.45 1.0E-03

1-132 ND - - ND -.- 1.8E-04 1.3E-04 0".00 7.0E-02
Ii• Co 1-133 ND - ND - - ND - - 5.OE-03.

Cs-134' 3.2E-05 1.7E-05 0.02 1.2E-05 7.2E-06 0.01 .2E-05 6.42E-06 O0!. 2.0E-03

05-136 ND - - 62E--0 3.7-06 0.00 1ND - - 1.0E-O2
Cs-.1 37 2:4E-05 1.8E-05 0.01 8.82E-06 .92E-06 0.00 1.4E-05 6.2E-06 0.00 3.0E-03

Co-58 ND - - ND - - ND - - 1.0E-02

1-13-1 3.2E-04 1.1E-05 0.32 2.6E-04 1.1E-05 .0.26 2.1E-04 9.5E-06 0.21 1.OE-O3

1-132 ND - - ND - - ND -. - 7.0E-02.
Cs-134 1.6E-05 9.5E--06 0.01 1,8E--05 9.8E-06 O,01 1.6E-05 8.8E-06 0.01 2,0E-O3

Cs-136 ND - - .ND -- ND I -. O.E-02

Cs-137 1.8E-05 9.2E-06 0.01 1.6E-05 1.0E-05 0.01 1.4E-05 9.5E-06 .0.00 3.0E-03

Zr-95 ND - - ND - - ND - - 8.0E-02

Ru-l05 3.1E-04 4.4E-05 0.00 6.OE-05 3.9E-05 0.00 ND - - 8.OE-02

Te-129 ND - - 5.2E-02 3.4E-02 0.13 2.6E-02 2.2E-02 0.07 4.0E-01.

Te-129m ND - - ND - - 1.9E-04 1.5E-04 0.05 4.0E-03

Te-132 8E2-05 1.OE-05 0.01 1.6E-04 I 6.OE-06 -0.02 1.2E-04 5.7E-06 0.02 .7.0E-03

' O.OE--O , 0.0 xl---

-23-



3/28El 04 •.2:00-2.20

~1iR~*
______ al.M N O.5m/p (2.0033#;) {______________ f_____________

• BB# T 3/28 11:41-

M_%, ZoraJ lODOs

____3/28%JM4

I [ J•(Bq/it3)
(Bq/cm3) (Bq/cm3) Q))

Co-58 -. OE-02

1-131 3.6E-04 8.9E-06 0.36 1.OE-03.

1-132 2.5E-04 1.8E-04 0.00 7.OE-02

" 1-133 - -- 5.0E-03

Cs-134 8.9E-06 5.3E-06 0.00 2.OE-03

Cs-136 - - 1.0E-02

Cs-137 8.1 E-06 5.0E-06 0.00 3.0E-03

oo-58 - - - 1.oE-02

1-131 2.1E-04 8.9E-06 0.21 1.0E-03
1-132 -- 7.0E-02

Cs-i 34 - - 2.OE-03.

Os-136 - - 1.OE-02

Cs-1 37 7.5E-06 7.3E-06 0.00 3.0E-03

Zr-95 .... 8.0E-02

Ru-105 - - - 8.OE-02

,iTA Te-129 - - - .... 4.OE-01.
Te-129m - - -

4.0E-03
To-129m

T,e-132 9.7E-06. 1 7.46-06 0.00 7.0E-03

X O.OE-0.It.0.O0 x10-°t:::r*3"Z.

-24-



1. •][,-;l __ _ __ _ _ __ _ __ _ _ __ _ __ _ _ __ _ _•pf SA •M- om

3/28•.]•]•2.00-2:20

laa. -ilia N 0.5m/s. (2:00E,•

2. =

(Bq/cmg) (Bq/cm3) (A)) _ _...

Co-58 - - - 1.OE-0i

1-131 3.6E-04. 8.9E-06 0.36 1.OE-03

1-132 2.5E-04 1.8E-04 0.00 7.OE-02

r 1-133 - _ _ 5.OE-03

Cs-134 8.9E-06 5.3E-06 0.00 2.OE-03-

Cs-136 - - _ 1.OE-02

Cs-137 8.1E-06 5.OE-06 0.00 3.0E-03

Co-58 - - - I.OE-02

1-131 2.1E-04 8.9E-06 0.Z1 1.OE-03

1-132 - 7.OE-02
•'•'•'•2.0E-03

Cs-i 34 -.

Cs-136. -... 1.OE-L02

Cs-137 7;5E-06 7.3E-06 0.00 30E-03

Zr-95 - _ 8.0E025 
0-02Ru-105 --. 0E02

• •fl•• _ _4.0E-01
Te-129' - .-.. . .

Te-129m - _ _ 4.0E-03

Te-132 9.7E-06 M.E-06 0.00 _______1 ____ 01I

X O.OE-OcLI:. O.OX 1 O %,ýL:&*-lt

-25-



1. . j

3316B 161

7:56-8:06 10:00-10:10

mJg .A- - -

3/16 8:47/ý- 3/16 11:59-

mzom 500s 500s

2,ý442 (IMIS( ERA
3AZ16Z B 3-t 16

(Bo/cm3) .... (Bq/cm3) (Bq/cm3 .. ) (/(Br/nm3) XV

1-131 3.432E-04 2.559E-05 0.34 6.889E-04 1.268E-05 0.69 1.OE-03

1 1-132 1.149E-03 2.812E-05 0.02 7.528E-04 1.986E-05 0.01 7.OE-02

1-133 3.44BE-05 2.687E-05 0.01 4.395E-05 1.497E-05 0.01 5.OE-03

Co-58 ND - - 4.943E-05 2.685E-05 0.00 1.OE-02

Cs-134 1.237E-04 1.449E-05 0.06 4.163E-04 12.459E-05 0.21 2.0E-03

Cs-136 2.699E-05 9.412E-06 0.003 7.504E-05 1.495E-05 0.01 1.OE-02

Cs-137 1.227E-04 1.311E-05 0.04 3.861E-04 2:057E-05 0.1-3 3.OE-03

Ge-75m 2.762E-04 4.217E-04 ND - -

Br-83 8.078E-03 2.756E-03 4.594E-03 1.565E-03

Ru-105 ND - - 4.057E-05 2.883E-05

Ru-106 4.081 E-04 1.920E-04 ND - - 6.OE-04

Te-t 29 ND - - ND - - 4.0E-01

Te-129m ND - - ND - - 4.0E-03

'I

I~'j.85E0 -' 1.77577E-OS - ~2.947E-04 I9.710E-06 I7.OE-03
.X. Abf IR -5 tPO)AM I 0)315-JqMI::-)L%-Co)3FAM I:: LIC,

-26-



-f Mob*=z mp-1 MIAU=MP-1 NA~M=mp-1
3 Mq 17 El 3 Aq t8P 3P 18 4•

Ut,• 13:50-14:00 8:22-8:32, 15:09-15:19

91 3/17 22,o1- 3/18 9:40- 3/18 17:12~

SOOOs 1000s i0oos

2 .. , • , .... .

3R 17 El tjq 1 3
tk 

Iaa 
f ItIIft4~If
(B~/c3) (B/c3)(Bq/on,0)j gna 8/m) (BWV~r3) [a~i3f fac

1-131 9.432E-05 3.351E-0 0.09 8.530E-04 3.145E-05 0.86 4.298E-03 4.993E-05 4.30 .OE-03

RAM 1-132 NO - - 1.720E-03 3"821E-05 0.02 2.625E-03 9.359E-05 0.04 7.OE-02

1-133 3.304E-06 4.478E-06 0:00 NO - - 5.246E-05 4.213E-05 0.01 5.0E-03

Co-58 2.494E-05 2.061E-05 0.00 .3.080E-05 2.048E-05 0.00 1.576E-04 1.435E-05 0.02 ].OE-02

Cs-134 3.314E-04 1.680E-05 0.17 3.345E-04 1.66E--05 0.17 4.863E-04 1.538E-05 0.24 2.0E-03

Cs-136 6.107E-05 1.296E-05 0.01 5.882E-05 1,012E-05 0.01 8.416E-05 1.436E-05 0.01 1.0E-02

Cs-137 3.232E-04 1.702E-05 0.11 3,147E-04 1.683E-05 0.10 4.30=2-04 1.715E-05 0.14 3.0E-03

CI-38m ND - - ND -- -- 3.180e&00 3.292E-.02

Ga-72 ND - - ND - 2.101E-03 1.180E-'04

Ge-75m 1.135E-04 1.143E-04 ND - - - ND -

Ru-105 ND -- -- 6401E-05 5.018E-05. ND - -

Ru-106 2.523E-04- 2.828E-05 .2.797E-04 2.630E-04 ND " -- .0E-04

To-129 4.603E-02 3.978E-02 1.234E-03 i.052E-03 3.605E-03 7.033E-04 4.0E-01

0)(h 0) Te-129m ND - - 8.680E-04 7,250E-04 1.355E-03 3.745E-04 4.0E-03

Te-132 2.824E-04 2,743E-06 2.329E-03 2.54CE-05' 0.470E-03 1.399E-05 7.0E-03

Pr-144 5.780E204 9.299E-02 ND - -

La-140 ND - - ND - - 4.537E-05 8.315E-06 7.0E-03

Eu-"152 1.589E-04 • 1.003E-04 ND - - ND -O- -

Bi-212 1.031E-04 8.879E-05 NO -, ND - --

I

Ao-228I ND -- j-- 7.764E-05 6.890E-05 ND

-X O.OE-Obkt .o0x 10-° L-Pqrit--e-,-.

-27-



R. .At.
*A%= MP--1 .... aIz= MP-1 -- MP--1 .•I• MP i

3• 19EI 3,19ER 3,420B 3A 20 .

U, 9:15-9:25 18:18 8:28 11:27- 11:37 17:10- 17:20

b. 3/19 10:39'- 3/19 19:08- 3/20 16:17" 3/20 21:11-'

;MM ~~S Ge*Wf*C-VG eI3C Ge Efzxc3- Ge*4

A)1*M 1000s 1000s 500s 500s

2.

' ) 319B 'm;aff( 3,1A19 EI ay]*() 3,EA20HE ](.'• 3Jq 20• El••]J Illuff

(Bq/cm)(3) I ) (Bq/cm3)j (Bq/cm3) ' (Bq/om3) (Sq/cm3) *('D'•) (Bq/cm3) (Bq/cm3) .d, ( t)Bq/om3)

1-131 - 2.7E-04 5.6E-05 0.27 2.5E-04 5.7.E-05 0.25 5.3E-05 1.2E-05 0.05 2.2E-04 4.3E-05 0.22 1.OE-03

: 1-132 2.4E-04 1.7E-04 0.00 1.2E-04 1.2E-04 0.00 ND - - 2.6E-04 2.5E704 0.00 7.OE-02

1-133 ND "ND .-- ND - ND - - 5.OE-03

Cs-134 6.3E-05 5.9E-05 1,06 ND - ND - - ND - 2.OE-03

Cs-136 ND - - 1.7E-04 1.6E-04 0.02 ND - - ND - - 1.0E-02

Co-58 ND - - ND - - ND - - ND - -E-02

1-131 I1AE-04 3.1E-05 0.14 1.3E-04 3.1E-05 0.13 2.6E-05 6.0E-06 0.03 ND - - 1.OE-03

1-132 1.2E-04 9.0E-05 0.00 ND - - ND - - 1.8E-03 8.9E-04 0.03 7.OE-02

'rtJ-' 1-1,33 ND - - 2.4E-04 2.2E-04 0.05 ND - - ND - - 5.OE-O3

Cs-134 ND - - ND - - ND - - ND. - I 2.0E-03

Cs-136 ND - - ND - ND - - ND -- - 1.0E-02

Os-137 ND - - ND - ND - - ND - 3.OE-03
- r ii _....___... .____.......

Ru-105 ND - 2.1 E-04 2.0E-04 0.00 ND [O- - ND - 8.OE-02

I

STe-132 ND J J ND [ - 4.2E-06 3.4E-06 0.00 ND O- -. 7.0E-03

X O.OE-OAI•, 0.0 xl1-O~ r(jc•-C--7=

-28-



ra]• wr41619 MP--1 491%w=..MP--. Il%=, -- MP--1 U•m- MP--1

3R21E 3A21B 3A2213 3J4228

"MIN 10-.40-•-0:50 18:11 18:19 10.02-10:10 16:43--t,16:51

3/21 12.15- 3/21 19:00'- 3/22 11:53'- 3/22 11"32-

", Rdl, 500 .s 500s 500s 500s

3M 21 El. MOM)~ 3,911 19413fi B __3/22JW ___ 32231ý@___I ~~a It It*(D M 91 (Bq/cm3 It (aqma3J (qn3) X j(B/m)
_____ Sq/cm3) [(Bq/CM3) J (Bq/cm) Sncm3j =M1) (________q0"o (Sq/crr3) (Bq/cmn3) M I ____

.o-58. ND - - 2.9E-05 2.1E-05 0.00 ND N - - 4.OE-01
1-131 2.3E-04 1.7E-05 0.23 .1.SE-04 1.9E-05 0.16 1.416E-04 2.272E-05 0.14 1.349E-04 2.216E-05 0.13 1.OE-Q3

1-132 2.4E-04 2.4E-05 0.003 8.1E-04 1.9E-05 0.01 ND - - ND - - 7.0E-02

1-133 ND - - ND - - ND - - ND - -- 5.OE-03

Cs-134 ND - - 1.7E-05 1.7E-05 0.01 2.646E-05 1.636E-05 0.01 1.865E-05 1.747E-05 0.01 2.0E-03

Os-137 1.8E-05 1.3E-05 0.01 ND - - 2.316E-05 1.739E-05 0.01 2.146E-05 1.731E-05 0.01 3.0E-03
Co-58 ND - - 1.3E-05 9.9E-06 0.00 ND - - ND - 1.0E--02

1-131 1.5E-04 9.6E-06-. 0.151 1.2E-04 1.0E-05 0.12 6.939E-05 1.155E-05 0.07 7.919E-05 1.190E-05 0.08 1.2E--03

1-132 2.5E-04 1.3E-05 0.004 3.9E-04 1.6E-05 0.01 ND -- -- 4.1532E-05 3.357E-0,5 0.00 7.OE-02

Cs-134 44AE-05 9.3E-06 0.02 3.0E-05 1.OE-05 0.02 1.293E-05 9.476E-06. 0.01 1.353E-05 9.812E-06 0.01 2.OE-03

0s-136 ND -N-- NDN- - NOND - - 1.0E-02

Cs-137 4.7E-05 8.0E-06 0.02 3,3E-05 9.7E-06 0.01 1.024E-05 8.838E-06 0.00 1.369E-05 8.361E-06 0.00 3.0E-03

Ru-105 ND - - 1.2E-04 8.6E-05 0.00 ND - - ND E- - 8.0E-02
"•'O)fg Ru-106 ND --- 1.4E"04 7.6E'-05 0.24 ND -- " 'NO -- 6.0E-04

: Te-129 4.5E-04 2.9E-04 0.00 9.3E-04 2.2E-04 0.00 2.315E-03 1.784E"03 0.01 ND - 4.0E-01

To- 129m 6.4E-04 2.OE-04 0.16 ND - - ND -M- - ND Q--- -

Te-132 7.6E-04 6.6E-04 0.11 1.4E-03 6.8E-06 0.21' 2.191E-05 1.649E-05 ND -- - 7.OE-03

x O.OE-A-OMIf.UtO'3 • 10r°4I:O ]z,'I Ti).

-29-



___ wIAr M5k= P-1 M-1 4 Z M-1 ~M-

60 3/23 9:40'-9:48 3/23 16:06-'16:14 3/24 9:47-9:55 3/24 17.46-7.7:54

. .* 3/23 15.:00'- 3/23 17:38-' 3/24 10:39- 3/25 0:40-'

_500s 500s soos 500s

2. MA

. "3/23WM3ý©D 3/23I9432) 3/2449(INtn 3/249] M" ___

CBq/om3) (Bq/cm3) j (Bq/cm3) j(Bq/cm3) D((D/A)) (Bq/crn8) (Bq/cm3) •((D,/0)) (Sq/cm3) (Bq/cm3) 1.• ,(/)B m3) X

Co-58 ND - - 1.460E-05 1.353E-05 0.60 ND - - ND - - 1.OE-02

1-131 2.7E-04 3.9E-05 0.27 2.1E-04 1.4E-05 0.21 1.9E-04 1.5E-05 0.19 1.7E-04 I.4E-05 0.17 1.OE-03

2.8E-04 2.2E-04 0.00 2.8E-04 2.8E-05 0.00 3.OE-04 2.5E-05 0.00 ND - - 7.OE-02

N-133 .ND' - ND - - ND - ND - -- 5.OE-03

Cs-134 4.3E-05 3.OE-05. 0.02. 2.3E-05 1.2E-05 0.01 2.8E-05 1.3E-05 0.01 1.6E-05 1.2E-05 0.01 2.0E-03
Cs-137 ND - - 2.0-05 1.3E05 0.01 30E-05 1.2E-05 0.01 29E-05 1.1E-05 0.01" 3.0E-03

-O - NO- -OIDE
Co-58 ND - ND - -I ND - ND - - 1.0E-02

" 1-131 1.5E-04 2.1E-05 0.15 8,2E-05 7.9E-06 0.08 1.1E-04 7.3E-06 0.11 6..45-05 2.1E-05. 0.06 1.OE-03

* 1-132 ND - 2.6E-04 1.5E-05 0.00 1.7E-04 1.OE-05 0.00 ND - - 7.OE-:02

Cs-134- ND 1.7E-05 8.5E-06 0.01 2.1E-05 6.7E-06 0.01. ND - 2.OE-03

CS-136 ND ' - ND - - ND O - ND - - 1.0E-02

Cs-137 ND - - 1.7E-05 6.9E-06 0.01 2.0E-05 6.6E-06 0.01 2.1 E-05 1.7E-05 0.01 3.0E-03

Ru-106 ND - - 8.21 0E-05 5.694E-05 0.14 ND - - ND -- - 6.0E-04

0) Te-129 ND T -1 9.278E-04 2.649E-04 2.320E-03 7.6E:-04 1.3E-04 .1.894E-03 1.4'E-02 9.5E-03 0.04 40E-01

M O Te-129m ND - - ND "-- - 5.7E-04 1.7E-04 .14 4.6E-04 2.8E-04 0.11 4.0E-03

Te-132 1.6E-04 2.2E-05 0.02 7.064E-04 6.527E-06 1.009E-01 5.6E-04 5".7E-06 0,08 3.5E-04 1.1E-05 0.05 7.0E-u3

x. o.OE--OIa±. 0.0 x 1 0-°",, • o
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1. •'j1{-

ffi 49 o -- MP--1 MAX ='- MP--1 Vw6.w-- MP--1 s aw•I= .MP -I

E=* 3/25 9:41 -9:48 3/25 17:32-17:40 3/26 10:52-10:59 3/26 16:22-16:29

Will -14A

S* 2011/3/25 12:20- 2011/3/25 12:33-. 2011/3/26 12:35:-, 2011/3/26 19:19.-.

500S 500S 5008 Wa0s

2. iM*,

(B/m)3/25QJýýD _ __3/25QXZ*49 J 3/26Q)M ___326~ ___

(Bq/cm3) (a.m ______3 (Bq/m3)J ____ j,,(Bq/_m3) 0)) (aC3 (B/om3) " ) rn (Bq/cm3) e ((cD•) "(Bq/m3) (Bq/cm3) ((D)

CO-58 ND - - ND - - ND - - ND - - 1.OE-02

1-131 2.1E-04 3.2E-05 0.21 1.7E-04 1.3E-05 0.17 1.OE-04 1.3E-05 0.10 1.6E-04 3.4E-05 0.16 1.dE-03

1-132 1.6E-04 1.0E-04 0.00 2.2E-04 2.OE-05 0.00 1.6E-04 2.4E-05 0.00 ND - 7.{OE-02

1-133 ND - - ND - - ND - - ND - - 5.0E-03'

OS-'134 6.9E-05 3.2E-05 0.03 2.6E-05 .1.2E-05 0.01 U.3E-05 1.3E-05 0.01 ND - -' 2.0E-03

Cs-137 ND " - 3.5E-05 1.1E-05 0.01 1.6E-05 1.0E-05 0.01 ND - - 3.0E-03

Co-58 ND - - ND - - ND - ND - - 1.0E-02

1-131 1.OE-04 1.6E-05 0.10 6.8E-05 7.0E-06 0.07 8.4E-05 1.'E-05 0.08 8.8E-04 "1:7E-04 0.88 1.0E-03

1-132 6.0E-05 5.OE-05 0.00 1.1E-04 1.2E-05 0.00 ND - - ND - - 7.OE-02

Cs-134 ND - - 1.OE-05 6.IE-06 0.01 1.8E-05 1.6E-05 0.01 1.8E-04 1.6E-04 0.09 2,OE-03

Cs-136 ND - ND - ND - - ND - - 1.0E-02

CS-137 ND - - 1,1E-05 S.8E-06 0.00 1.7E-05 1.6E-05 0.01 2.1E-04 1.6E-04 0.07 3.OE-03

Ru-105 ND - - 7.3E-05 5,3E-05 0.00 ND - - ND - - 8.0E-02

Ru-106 ND - ND ND - - ND - - 6.0E-04

',TE- Te-129 ND - - 5.7E-04 1.5E-04 0.00 5.9E-04 34E-04 11475E03 ND - - 4.0E-01

Te-f29m ND - - 4.4E04 1.3E04 0.11 4.1E-04 2.4E04 1.025E-01 ND - - 4.0E-03

Te-130.02 39E-04 4.8E-06 J006 2.3E--04 8,E-06 0.03 3.5E-04 7E-03

. klpf og5Ao WWj:~a3'rpf~l ?tBIZ~
X O.OE-OLI±. O.OX1 0-C5ILVZF-C-?,

-CJAv=-Cx4bJý ICL%6m[jzpxjx.
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1. |•••1••

____ •- MP-1 I;A'- MP--1 ;60AZ-- MP--i IA-- MP-'

BE30 3/27 10:52-11:0OQ 3/27.17)2,-,17:10 3/28 10-46 10:54 3/28 17.:4-17:12

504 2011/3/27 11:56- 2011/3/27 18&03- 2011/3/28 13:10;- 2011/3/28 17:4.9-

500s 560s 1000s locos

3/27RT_:_(_) 3/27t]X3j•) 3/28UXZQý(. 3/28Q•g3•0._____

(__/__3_, (Sq/cm3) n . B (Bq//M3) ( (Bq/Bqi3) (Bct/cm3) (,-) ..... (B5j/cm3) ((D•n)) , -

Co-58 ND - - ND ........ 1.OE-02

1-131 1.3E-04 1.3E-05 0.13 4.3E-05 1.9E-05 0.04 3.1E-05 1.4E-05 0.03 4.6E'-05 1.4E-.05 0.05 1.OE-03

1-132 1.4E-04 1.6E-05 0.00 ND ..- - 2.8E-05 2.2E-05 0.00 7.OE-02

1-133 ND - ND ........ 5.0E-03

Cs-134 1.9E-05 1.OE-05 0.01 ND ........ 2.OE-03

Cs-137 1.9E-05 9.5E-06 0.01 ND ....... 3.0E-03

Co-58 ND - - ND " ... ..... 1.OE.-02

1-131 7.3E-05 1.6E-06 0.07 7.6E-05 6.4E-06 0.08 ....- ' - 1.0E-03

1-132 3:2E-05 2.7E-05 - 6.3E-05 8.8E-06 0.00 ...... 7.0E-02

Cs-134 2.3E-05 1.5E-05 0.01 9.9E-06 5.7E-06 0.00 ......- 2.0E-03

Cs-136 ND - - ND - - l.OE-02

Cs-137 1.6E-05 1.6E-05 0.01 ND ........ 3.0E-03

Ru-105 ND - - ND ........- ' 8.0E-02

Ru-106 ND - - ND ........ 6.OE-04

{E-O)Vjo) .. ff0
Te-.129 2.6E-04 2.2E-04 0.00 2.1E-04 1.1E-04 0.00 ...... 4.QE-01

Te-129m 3.3E-04 2.2E-04 0.08 1.2E-04 1.1 E-04 0.03 ...... 4.0E-03
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06:00 E .-.*2: 5:9 AIm39300

lu 2u 3u 4u 5u 6u

'i.31/SSairiin AM 11 7V1n1n MIA 1 n 61/_•nm i.L..

(3/29 &32) taw'lis (3/28 0:12)" UWE (3/29 1439) TWS.

OM~A: -1 600mm MDA:±J50tSAWA: --10A " ,500mm 2250mm 1761mm-A"9B:-1600rm (3130 04:00 WE) (3/30 (3/30(3/30 04:00 JA) (3/30 0350 5W) 06:)00lw 0O&0M T)

0.353MP1a -• A) -0.025MPa g (A) .023MPa g (A) O.Oo7Ma O.O05MPa g
IF-Fb 0.4881VMPa g (B) --. 025MPa g" (B) -0.092MPag (C) X2 (3/30 (3/30

(3/30 04:00 D) (3/30 04Z00 W&) (3/30 03:50 WI) 06:00. I,) 08o.0 A
34.TC 21.61C

- *2 (3/30 (3/30
06.00 u) 06.00 i)

,' J ; 711,= : 281.2 1C tI@• JX b,', : 170."C J• Xj&,• [:75.,30( w ) 4 u: ( M) UCL.
EE-hoo-.•SZI : 133-91 ff 'a@.. SW 87.'71C fEtiff 'Fne ig " 1t6.01C: 56ý•._lC.C ..

(3/30 04-00 M) (3/30.04W:0 ) (3/30 03-f) BI-
D/W 0235MPa abs D/W 0.1OOMPa abs D/W 0.1071MPa abs

D/W - S/C Fftj S/C 0.235MPa abs S/C MAP/A-)I f) S/C 0.1 780MPaabs 392
(3/3004:00 •.) (3/3004:0 03R (3/30 0350 B

D/w a.32XiolSv/h D/W 4.OOXIO 1Sv/h D/W 2.76XlOSv/h
CAMS S/C 1.91X1OQ2Sv/h S/C 128X0lSv/h S/C 1.11xOISv/h .2

(3/30 04:00 3E) (3/30 04:00 ME) (3/30 03:50 3)

0/1W Vftffib O3841d4Pa z (0.485MPa abW 0.384WPa a (0.485MPa abs) O3B4MPa g(0.485%Maw ?K2

D/W SfXlfli~i 0.427M3a g{O(2O Pa abs) 0.427MPa g (0,52BMPa ab,) 0.427MPa g(0.52AMPa abs)
....... 3421-C- 2a.O'

46.01 e (3/30"(3/30 04:00 ).) 01 * (3/30 (/3M• ' o__ __ __ 06:00 ]••) W0OIB
.... 5250m"m'

FPC A-•4"Y" 4500mm 5700mm 1/50 X2
(3/30 04:00 L10) (3/30 04:00 ]NE) ST(33.050*

%MORMON (P/c2C) %mMli 6P/C4D) ______ _____

"' #--) : 5u:SHC .-I- 6u:SH "-"-F

-25 3 /C fi- JI-bVC , . - c*. 32t1P (3/2922.01---) (3/29 Io 0,-i)

i;E,,Mpa A -E ,+ 01013 o mTpf)
"JEWaas) -Vj(N~ g)+ tfElUkF0.1023MPa)



(3P3OH] 6:OOI~r±)

(3)ý3OR 6:OOi~tl)



46 A; ft - JJ F, -T t MIMI` M 3 'r'-: 37 0 0 1 X R

(3 P3O0HF 6: 0O?±")
!~*~-~s~- I

111214:46 W9Ri:192IC ± I - I118:15:42 1 Ji•(•• i 1

13205:10 15A*ED S IM filp U t*Tr)131I08:41 •>IMJ

14205:20 " - ft
14 o07:44 l

216208:39hO~em*

179 19.05-19:15 3f1 r~k
172]19:35'-20:09 A lJUk
182 144ili-14:38 A~ ~jFA6eIl±7k5*-±914:45 1Pi

196 14:10-20E]3:40
-20B 11:00 4Wfff4E "Jtf±;-(320kPa). E-T•f, (-F'.

222 15:015:00 - -,
222 22:46 jP•jMoP E, e%
232 11:03-13:20 , ,'-4 -)I,;• (FPC)• 6•;)IJA.t.: -)l(SFP)f-035tO A*
23 116:20D , 23:3Mft42:0. .'L,. .
242 05:35-16:05 FPC ffiSFPZ_•120t ODV*t..
252313:28-16:00 3MUI-)SE II01- A
251318:02 •4*'C,.,II:ft
272E 12:34-14:36 -N r±k
28E320:30 *' :L'" I,, 1I V

(3)ý3OR 6:OOi~r±)

148B04:08 i~f;%4V--JL'l84 0 C
15 B 06:14 4F)lf-ýM OI
159B09:38 3FVWICiS'(12:25JA~k)
16905:45 49 I i f )

20Hl08:21--9.40

20EI18:30ItA- 19:46 M~iIJ-SP\~A
210B06:37-08:.41 9jMFAZCCtSFP'\OM*

22HB10:35 /7-!/-'
22 El 17:17-'20:32 Ij-I- FtZ >1 6
23 El 10:00-13:02 'J-H IWIcJWf
24 El 14:36'-17:30 -1i-vf> ZJZA*
25BEl06:05-10:20 j0flA*4-J6M (P f
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,( M-f,--3t.R W3 OH 5p, 5 - O) ) ;,
(3EP30HI 6 :00iqr)

hqiýý-jh:o. 108MPa-
lJq-ll*{l: 2250mm

J~*~:4-VC

4A:WfýI:ý i ti p

RIX:'20El 14:30 f.,,,•-i -
21 1 11:36 '
23 E 17:24 -J'...,-A-• .*(RHRS),*

24 El 16:14 RHRS*%*>,,')l'J 7T,
24EI16:35 r .'U&Iri•o

(3P3OFi 6:OOijlt±)
I mof*±7ý7]
JR3ffi)1):0. 106MPax'

03Pffi[: 17 761 mm

ff ý*-. A .6I

W•":200 19:27 ,,,l'RC.
22E] 19:17 ORiAffi TH:r Mo

X ffi7kL--Y-jý**tWt-CRPft



Fukushima Di-ichi Nuclear Power Station Major Parameters of the Plant (As of 14:00, March 29th)
Unit No. Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6

Injecting freshwater via the Injecting freshwater via the Fire Injecting freshwater via the Fire
Water Supply Line. Extinguish Line. Extinguish Line.

Situation of water injection Flow rate of injected water : 133 Flow rate of injected water :117 Flow rate of injected water: 200 Under Under Under
Q,/irin Q/min Q/min shutdown shutdown shutdown

(As of 8:32, March 29th) (As of 0:12, March 28th) (As of 20:32, March 28th)
temporary measuring instrument temporary measuring instrument temporary measuring instrument

Shutdown Shutdown

Fuel range A: -1,650mm Fuel range A: -1,500mm Fuel range A:-1,850mm range range

Reactor water level Fuel range B : -1,600rnFA Fuel range B:-2,250nm #2 measurement measurement
(A o 1:0, arh 9t)2,3461mm 1,858mm

(As of 13:00, March 29th) (As of 13:00, March 29th) Fue rn 1 2: 0Mrc (As of 14:00, (As of 14:00,

March 29th) March 29th)
0.37 1MPa g(A) -0.025MPa g (A) 0.029MPa g (A) 0.009MPa g 0.005MPa g

Reactor pressure 0.491MPa g(B) -0.025MPa g (B) -0.095MPa g (C) #2 (As of 14:00, (As of 14:00,
(As of 13:00, March 29th) (As of 13:00, March 29th) (As of 12:00, March 29th) March 29th) March 29th)

40.50C 30.3°C
Reactor water temperature (Impossible collection due to low system flow rate ) #2 (As of 14:00, (As of 14:00,

March 29th) March 29th)
Feedwater nozzle temperature: Feedwater nozzle temperature: Feedwater nozzle temperature: Unit 4

Reactor Pressure Vessel 299.40C 160.50C 62.29C (under survey) No heating element (fuel) inside the reactor
(RPV) temperature Temperature at the bottom head Temperature at the bottom head Temperature at the bottom head Unit 5,6of RPV: 135.80C. of RPV: 143.6 0C. of RPV: 121.1 C Unit 5,6

(As of 13:00, March 29th) (As of 13:00, March 29th) (As of 12:00, March 29th) Monitoring by the reactor water temperature

D/W*1 Pressure, S/C*2 D/W: 0.265MPa abs D/W: 0.1OOMPa abs D/W: 0.1075MPa abs
Pressur S/C: 0.265MPa abs S/C:Down scale (under survey) S/C: 0.1796MPa abs #2(As of 13:00, March 29th) (As of 13:00, March 29th) (As of 12:00, March 29th)

D/W: 3.38 X I 'Sv/h D/W: 4.05 X 10'Sv/h D/W: 2.86 X 10'Sv/h
CAMS*3 S/C: 1.97 X 10 Sv/h S/C: 1.33 X 10°Sv/h S/C: 1.16 X 10Sv/h #2

(As of 13:00, March 29th) (As of 13:00, March 29th) (As of 12:00, March 29th)
D/W*p design operating 0.384MPa g(0.485MPa abs) 0.384MPa g(0.485MPa abs) 0.384MPa g(0.485MPa abs) #2
pressure
D/W* I maximumoprtn maximum 0.427MPa g(0.528MPa abs) 0.427MPa g(0.528MPa abs) 0.427MPa g(0.528MPa abs)
operating pressure

38.60C 21.5 0C
Spent Fuel Pool water # 29th) #1 #1 (As of 14:00, (As of 14:00,

March 29th) March 29th)

5,250nmm
FPC skim mer level 4,500mm 5,700 mrm n #s2 :0 0, #

(As of 13:00, March 29th) (As of 13:00, March 29th) #1 (As of 12:00, #2
March 29th)

Power supply Receiving external power supply (P/C*4 2C) Receiving external power supply (P/C4D) Receiving external power
I I supply



Common Unit5:SHC Unit6:
pool: about mode Supplemental

Unit3: Collecting the data of RPV temperature and continuing survey for transitional situation 35 °C (As of (From 11:47 Fuel Pool
Other information Unit2: Confirmed the indicated value of S/C Pressure but continuing to survey the transition of 16:10, March March 28th) Cooling

condition 28th) mode
(From 18:06
March 28th)

Pressure conversion Gauge pressure (MPa g) = Absolute pressure (MPa abs) - Atmospheric pressure (Normal atmospheric pressure 0.101 3MPa)
Absolute pressure (MPa abs) = Gauge pressure (MPa g) + Atmospheric pressure (Normal atmospheric pressure 0.101 3MPa)

*1
*2
*3
*4

D/W
S/C
CAMS
P/C

Dry Well
Suppression Chamber
Containment Atmospheric Monitoring System
Power Center

Measuring instrument malfunction
Except from data collection
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Th1•23*3P, 29 ] 8420

gj 1 F Mft X M I. (1 -14u•t* MJbN G 1i I I*Jl,330mitn,,')

•t*,•II- ,.#1, 000#1

ABq/cm 3

Tc-99m
(T-6Q9) 1. 2E-01 7. 8E-02 4. OE+01 0. 0

1-131
(,j8 E) 1. OE+02 7. 7E-02 4. OE-02 2572. 5

Cs-I 34 2. 4E+01 6. 6E-02 6. OE-02 395. 5

Cs-136
(•13E) 2. 2E+00 6. 2E-02 3. 0E-01 7. 3Cs- 137

(-37 2. 4E+01 5. 5E-02 9. OE-02 268. 0

Ba-140 7E+0 2. 3E-1 3. OE-O1 12.4
(fiq139)

La-140(L,2E) 2. OE+00 1. 9E-02 4. OE-01 5. 0

X O.OE-O.L[J:, O. OX 10--O L U O.. 151



H-a El 3I-JT23f3,q29RE 13D553t

RINJAPR 1 F iMA4*tn-tif (I -4uhk•1 b5 GMfl-t330mft )

SI, o0000•

WII,!(• ®4 LPR-•.hJ Ba/cm3

(#'l) (Bq/om3) (Bq/cm3) MOjtJ (©%/®-))

Tc-99m
(,-99m 1. 6E-01 8. 4E-02 4. OE+01 0. 0

1-13 1
(18-1) 1.3E+02 8. 7E-02 4. OE-02 3355. 0

Cs- 34 3. 1E+01 7. 4E-02 6. OE-02 520. 2

Cs-136(CSJ136) 2. 8E+00 7. 3E-02 '3. OE-01 9. 513-1H7

Cs-i37• 3. 2E+01 6. 3E-02 9. OE-02 .352. 4

.Ba-i140(,a13E4) 5. OE+00 2. 9E-01 3. OE-01 16. 7

La-140
(r2 H) 2. 5E+00 2. 3E-02 4. OE-01 6. 3

0. OE-O:It, 0. Ox 1 0-O&PI.G 7@



mom Ez I9 *,P 2343pq29E] 81#40ý

•'RJ• ~1 F 5,-6fi*Q1R dt (5---6u)•*fll t' i, ;t~h]I =j3Oni•t,•)

!•*450OmIJZ')fA~~• 5~1, Ge#0'j

•,l• •~* i, oootkJ,

®( ,./ ®)WLIRiP.• Bq/cm3

( ;' ) (Bq/cm3) (Bq/cm3) (X] f .2Z J 3D•-tR IS (©/®)

Tc-99m 6. 6E-02 5. 4E-02 4. OE+01 0. 0

1-,131
(183) 4. 9E+01 5. 2E-02 4. OE-02 1234. 5

•Cs-i134(*,J24) 1. 2E+01 4. 5E-02 6. OE-02 191.8

Cs-i 36(M 13FI) 1.1E+00 4. 3E-02 3. OE-01 3. 6

Cs-137
(130 ) 1. 2E+01 3. 8E-02 9. OE-02 129. 8

Ba-1340 1.49E00 1.8E-01 3. OE-01 6. 2
(*13 F )i.E0

La-14O
MLa2-F3 6. 6E-01 1. 2E-02 4. OE-01 1. 7

•X* O. OE--OEt O..Ox 1 o-OLM.U-,a-C.



i.

-T lF2343, 291 [ 141*10ý

1iF 5-~6M(X tjlj (5-6uft*'tGI! Al-,j3 0miti,1 .A

J .500ml •,, -'- L, Ge {*4:tI., cmJl,

All t PR'l 1, 0004

MAN;J•• (Bq/qm')(q/m. (S•l 11 rx 2 19 •J9 .•$ MB R AE (•)(DA))

Tc-'99m(c61199m 6. 4E-02 4. 9E-02 4. OE+01 0. 0

1-131 5. 1E+01 5. 2E-02 4. OE-02 1262. 5

Cs-!34
(Oi,2I) 1. 2E+01 4. 6E-02 6. OE-02 202. 2

Cs-1 36 1. IE+00 4. 3E-02 3. OE-01 3. 6
(f*tjl 3 f9)

Cs-137 1. 2E+01 3. 9E-02 9. OE-02 137. 0
(, M 304)

Ba-i140(a13E4) 2. OE+00 1. 8E-01 3. OE-01 6. 7

La-i140
(,-2l4) 6. 9E-01 1. 3E-02 4. OE-01 1. 7

X O. OE-O % O. Ox 1 o--O ::LuT, 6..



Sa "Ali J23•329 0912092

•:•f.•~2-F Vu •,-ICI . (1, 2--)7135 i1 z:,7, O000mithA)
( 1Fh' ,"- 1 6 kim)

*9TM il•l 1, 000b'J

Bq/CM3
W(IA) (Bq/om3) (Bq/cm3) (NilJ•) OEM,` R ( F /G))

1-131 1.3E+00 1.7E-02 4. OE-02 31A9

Cs-1 34(,s2-3) 2. 3E-01 1. 2E-02 6. OE-02 3. 9Cs-136
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l--13 1(-813) 1. 6E+.00 1. 7E-02 - 4. OE-02 40. 9

Cs-1 34
(C2-3) 3. 2E-01 1. 3E-02 6. OE-02 5. 4

Cs-136(Cj136) 2. 5E-02 9. 4E-03 3. OE-01 0. 1

Cs-1 37(C307) 3. 2E-0l 1. 2E-02 9. OE-02 3. 6

Ba-1 40(,• 403E) 5. 3E-02 3. 1E-02 3. OE-01 .0. 2

La-i140 -
(,21 4) 2. 4E-02 3. 6E-03 4. OE-01 0. 1

X O. OE--O : I, .O. Ox10--O [ ••- .-



1. QW#o1~h#

____ . f~ý r

a*~~r 1,/29

2. f __ _ _

=• " (Bq/cm3) (Bq/cm3) (TAD,3)

Co-58 ND - -

1-131 2.4E-04 1.6E-05 0.24

1-132 ND - -

_ 1-133 ND .-

Cs-134 2.3E-05 1.3E-05 0.01

Cs-136 ND - -

Cs-137 2.3E-05 1.4E-05 0.01

CO-58 ND - -

1-131 1.2E-04 8.7E-06 0.12

•.1-132 ND - -

Cs-134 1.1E-05 7.5E-06 0.01

Cs-136 ND - -

Cs-137 1.4E-05 7.7E-06 0.00

Te-129 ND -

Te-129m ND

Te-132 ND -
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Co-58 ND - - ND - -

1-131 2.OE-04 1.9E-05 0.20 1.4E-04 1.2E-05 0.14

1-132 ND - - 8.3E-05 2.1 E-05 0.00
1-133 ND - - ND - -

Cs-134 3.3E-05 1.5E-05 0.02 6.OE-05 9.2E-06 0.03
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Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 1
(As of 12:00 March 29th, 2011)

I Spent Fuel Pool Water Temperature - °CCondition: Indicator failure I

I

Reactor Pressure A 0.484MPa*
Reactor Pressure B 0.592MPa*
Condition : No large fluctuation
*converted to absolute pressure
Reactor Water Level A -1,650mm
Reactor Water Level B -1,650mm
Condition: No flooding of top of active

fuel until the above level

Reactor Water Temperature - °C
Condition: No data available

Major Events after the earthquake

1 1 th 14:46 Under operation, Automatic

shutdown by the earthquake
1 1 th 15:42 Report based on the Article 10 (Total

loss of A/C power)
1 1 th 16:36 Occurrence of the Article 15 event

(Inability of water injection of the Emergency
Core Cooling System )

1 2 th 01:20 Occurrence of the Article 15 event
(Unusual rise of the pressure in PCV)

1 2 th 10:17 Started to vent.
1 2 th 15:36 Sound of explosion

1 2 th 20:20 Started to inject seawater and

borated water to core

2 3 rd 02:33 The amount of injected water to
the Rector Core was increased utilizing the
Feedwater Line in addition to the Fire
Extinguish Line. (2m 3/h -- 18m 3/h)

2 3rd 09:00 Switched to the Feedwater Line
only.(18m 3/h -*11m 3/h)

2 4 th 11:30 Lighting in the Central Control Room
was recovered.

2 5 th 15:37 Started fresh water injection

2 9 th 08:32 Switched to the water injection to the
core using a temporary motor-driven pump.

Reactor Pressure Vessel (RPV)
Temperature:
Feedwater Nozzle Temperature

:309.6 °C
Temperature at the bottom head of
RPV :137.60C

pCVo 3  Pressure 0.275MPa

Condition: No large fluctuation

S/p"*4 Water Temperature -

Condition: No data available
S/P* 4 Pressure 0.275MPa
Condition: No large fluctuation

oC

*1 Residual Heat Removal System
*2 Emergency Diesel Generator
*3 Primary Containment Vessel
*4 Suppression Pool

I Current Conditions : Fresh water is being injected to the core I
(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 2
(As of 12:00 March 29th, 2011) Major Events after the

I earthquake
SptFuel Pool Water Temperature 46 °C 1 1th 14:46 Under operation, Automatic shutdown by

Sel•e rthe earthquake
Pool Cooling 

1 1 th 15:42 Report based on the Article 10 (Total loss
System Reactor Pressure A 0.076MPa* of A/C power)

Reactor Pressure B 0.074MPa* 1 1 th 16:36 Occurrence of the Article 15 event
Condition: No large fluctuation

*converted to absolute pressure (Inability of water injection of the Emergency
Reactor Water Level A - 1,500mm Core Cooling System )
Condition: No flooding of top of active fuel 1 3 th 11:00 Started to vent

to the above level 1 4 th 13:25 Occurrence of the Article 15 event (Loss

Reactor Water Temperature - 00; of reactor cooling functions)
Condition: No data available 1 4 th 16:34 Started to inject water to the Reactor

___Core
1 4 th 22:50 Occurrence of the Article 15 event

Reactor Pressure Vessel (RPV) (Unusual rise of the pressure in PCV)
. Temperature: 1 5 th 00:02 Started to vent

Feedwater Nozzle Temperature 1 5 th 06:10 Sound of explosion
158.50C 1 5 th around 06:20 Possible damage of the
Temperature at the bottom head of suppression chamber
RPV 120.3 °C 2 0 th 15:05-17:20 Approximately 40 ton seawater

injection to the Spent Fuel Pool (SFP) via the Fuel

pCV* 3 Pressure O.100M Pa Pool Cooling Line (FPC)

2 0 th 15:46 Power Center received electricity.
Condition: No large fluctuation 2 1st 18:22 White smoke generated. The smoke died

Possible damage down and almost invisible at 07:11 March 2 2 nd.
of the supTrrssion 

- 2 2 nd 16:07 Injection of around 18 tons of seawater

Condition: No data available to SFP
S/P*4 Pressure - MPa 2 5 th 10:30'- 12:19 Sea water injection to SFP via FPC
Condition: Down scale (under survey) 2 6 th 10:10 Started to inject fresh water to the

Reactor Core

E 2 6 th 16:46 Lighting in the Central Control Room was

EDG* 2  RHRS recovered.
P e 2 7th 18:31 Switched to the water injection to the

core using a temporary motor-driven pump.

"1 Residual Heat Removal System Current Conditions: Sea water is being injected to the Spent Fuel
*2 Emergency Diesel Generator P
*3 Primary Containment Vessel Pool and fresh water is being injected to the core

4 Suprsso 1-001~UI ru
(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 3
(As of 12:00 March 29th, 2011) IMajor Events after the earthquake I

Spent Fuel Pool Water Temperature - 0C 11 h 14:46 Under operation,Automatic shutdown by the earthquake'Condition:• Indicator failureI 11th 15:42 Report based on the Article 10 (Total loss of A/C power))ent Fuel 13 th 05:10 Occurrence of the Article 15 event (inability of water
:)I Colinginjection of the Emergency Core Cooling System)

olColig13 th 08:41 Started to vent

S mReactor Pressure A 0.3MPa* 1 3 th 13:12 Started to inject seawater and borated water to core
Reactor Pressure C O.006M Pa* 14th 05:20 Started to vent
Condition: No large fluctuation 14"' 07:44 Occurrence of the Article 15 event (Unusual rise of the

pressure in PCV)converted to absolute pressure 14 th 11:01 Sound of explosion
Reactor Water Level A - 1,850mm 16th around 08:30 White smoke generated.
Reactor Water Level B - 2,250mm 1 7th 09:48- 10:01 Water discharge by the helicopters of Self-Defense
Condition: No flooding of top of active Force
fuel to the above level 1 7 th 19:05-19:15 Water spray from the ground by High pressure water-

0 •cannon trucks of Police
Reactor Water Temperature -- C 1 7 th 19:35-20:09 Water spray from the ground by fire engines of Self-
Condition: No data available Defense Force

18 th before 14:00-14:38 Water spray from the ground by 6 fire engines
Rof Self-Defense ForceReactor Pressure Vessel (RPV) 1 8th - 14:45 Water spray from the ground by a fire engine of the US
Temperature Military
Feedwater Nozzle Temperature 1 9 th 00:30 -01:10 Water spray by Hyper Rescue Unit of Tokyo Fire

62.2 0C(under survey) Department19th 14:10 - 2 0 th 03:40 Water spray by Hyper Rescue Unit of Tokyo Fire
Temperature at the bottom head of Department
RPV : 121.10C 2 0 th 11:00 Pressure of PCV rose(320kPa).Afterward fell.

20th 21:36 - 211t 03:58 Water spray by Hyper Rescue Unit of Tokyo Fire
Department

21't about 15:55 Grayish smoke generated and was confirmed to be
died down at 17:55.

PCV* 3 Pressure 0.1075MPa 22,d 15:10 -16:00 Water spray by Hyper Rescue Unit of Tokyo Fire
Condition: No large fluctuation Department and Osaka City Fire Bureau.

2 2 nd 22:46 Lighting in the Central Control Room was recovered.
23 rd 11:03 ;- 13:20 Injection of about 35ton of sea water to the Spent

Fuel Pool (SFP) via the Fuel Pool Cooling Line (FPC)
S/P*4 Water Temperature - °C 23 rd around 16:20 Black smoke generated and was confirmed to died

down at around 23:30 and 2 4 th 04:50.
iCondition: No data available 24th 05:35'-16:05 Approximately 120 ton sea water injection to SFP viaS/PC 4 Pressure 0.1796f Pa FPC

ernal Condition: No large fluctuation 2 5 th 13:28-16:00 Water spray by Kawasaki City Fire Bureau supported
EDG *2 RHRS*l by Tokyo Fire Department

we r 25 "h 18:02 Started fresh water injection to the core
27th 12:34-14:36 Water spray by Concrete Pump Truck
2 8 "h 20:30 Switched to the water injection to the core using a temporary

motor-driven pump.

*1 Residual Heat Removal System 29th 14:17 Started to spray freshwater by Concrete Pump Truck

* 2 Emergency Diesel Generator
*3 Primary Containment Vessel Current Conditions: Sea water is being injected to the Spent Fuel Pool and
•*4 Suppression Pool fresh water is being injected to the core

(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 4
(As of 12:00 March 29th, 2011)

Major events after the
In periodic inspection earthquake

Spen Fuel outaIn periodic inspection outage when the earthquake
System !occurred.

1 4 th 04:08 Water temperature in the Spent Fuel Pool
(SFP), 840C

Spent Fuel Pool Water 1 5 th 06:14 Partial damage of wall in the 4 th floor
Temperature - °C confirmed
Condition: Indicator failure 1 5 th 09:38 Fire occurred in the 3 rd floor. (12:25

extinguished)

1 6 th 05:45 Fire occurred. TEPCO couldn't confirm any
fire on the ground. (06:15)

2 0 th 08:21-09:40 Water spray over SFP by Self-
Defense Force

2 0 th around 18:30-19:46 Water spray over SFP by
Self-Defense Force

No fuel is inside the 21st06:37"08:41 Water spray over SFP by Self-o ue is nsid theDefense Force

reactor core 2 1 st about 15:00 Work for laying cable to Power
Center was completed.

2 2 nd 10:35 Power Center received electricity

2 2 nd 17:17~'20:32 Water spray by Concrete Pump
Truck

23rd 10:00-13:02 Water spray by Concrete Pump
Truck

2 4 th 14:36~ 17:30 Water spray by Concrete Pump
Truck

25th 06:05 ~ 10:20 Sea water injection to SFP via thek= Fuel Pool Cooling Line (FPC)
2 5 th 19:05~22:07 Water spray by Concrete Pump

Truck

2 7 th 16:55"- 19:25 Water spray by Concrete Pump
External Truck
Power EDG* 2  RHRS*1 2 9 th 11:50 Lighting in the Central Control Room was

recovered.

*1 Residual Heat Removal System Current Conditions: No fuel is in RPV*3.
*2 Emergency Diesel Generator Sea water is being injected to the Spent Fuel Pool.
*3 Reactor Pressure Vessel (Editorial committee for Nuclear Energy Handbook, Nuclear Energy

Handbook)



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 5
(As of 12:00 March 29th, 2011)

In periodic inspection outage

--- rý E
Water Temperature in the Pool: 38.80C
Condition: Recovery of heat removal function

Reactor Pressure: 0.11OMPa*
Reactor Water Level: 2,333mm
Reactor Water Temperature: 35.0°C
Condition : Pressure is under control.
*converted to absolute pressure

Reactor Pressure Vessel Temperature:
Monitoring by Reactor Water Temperature I

• •Heat removal was carried out alternately with the water in
the Reactor Core and in the Spent Fuel Pool.

I

Current Conditions:

2 0 th 14:30 Cold shutdown

2 1st 11:36 Receiving electricity from external power supply

2 3 rd 17:24 Pump for Residual Heat Removal Seawater System
(RHRS) was automatically stopped when the power supply was
switched from the temporary to the permanent.
2 4 th 16:14 Repair of the RHRS pump was completed.

2 4 th 16:35 Started to cooling.
*1 Residual Heat
Removal System

(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)



Conditions of Fukushima Dai-ichi Nuclear Power Station Unit 6
(As of 12:00 March 29th, 2011)

In periodic inspection outage I

Current Conditions:
20th 19:27 Cold shutdown.
2 2 nd 19:17 Receiving electricity from external
power supply.

• •Heat removal was carried out alternately with the water in
the Reactor Core and in the Spent Fuel Pool.

*1 Residual Heat Removal System

(Editorial committee for Nuclear Energy Handbook, Nuclear Energy Handbook)
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Results of environmental monitoring at each NPSs etc. (as of 9pm April 7th, 2011)

unit: / Sv/h

Range of normal average value Company NPS April 7. 201110:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00

0.023-0.027 Hokkaido Electric Power Co. Tomari NPS 0.029 0.029 0.028 0.028 0.028 0.028 0.028 0.028 0.029 0.029 0.029 0.029
0.024-0.060 Tohoku Electric Power Co. Onagawa NPS 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38. 0.38 0.38

0.012-0.060 Higashidori NPS 0.017 0.017 0.017 0.016 0.016 0.017 0.017 0.017 0.017 0.017 0.017 0.017
0.033-0.050 Fukushima Dai-ichi> 59.4 61.3 59.3 59.0 59.4 60.6 58.5 58.5 58.5 58.4 58.2 58.0
0.036-0.052 Tokyo Electric Power Co. Fukushima Dai-ni 4.172 4.144 4.157 4.146 4.134 4.120 4.119 4.104 4.115 4.110 4.115 4.103

0.011-0.159 Kashiwazaki kariwa NPS 0.066 0.067 0.065 0.066 0.066 0.066 0.067 0.066 0.066 0.066 0.066 0.066
0.036-0.053 J. Tokai Dai-ni NPS 0.463 0.459 0.457 0.460 0.457 0.456 0.459 0.456 0.460 0.456 0.458 0.4580.039'-0.1 10 Japan Atomic Power Co. ToaDi-iPS___ ________________

Tsuruga NPS 0.076 0.075 0.075 0.076 0.075 0.075 0.075 0.075 0.075 0.074 NM *1 NM *1
0.064-0.108 Chubu Electric Power Co. Hamaoka NPS 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045
0.0207-0.132 Hokuriku Electric Power Co. Shika NPS 0.034 0.034 0.034 0.034 0.034 0.034 0.034 0.034 0.034 0.034 0.033 0.033
0.028-0.130 Chugoku Electric Power Co. Shimane NPS 0.029 0.030 0.029 0.030 0.030 0.031 0.030 0.030 0.031 0.031 0.029 0.029
0.070-0.077 Mihama NPS 0.074 0.074 0.074 0.074 0.072 0.074 0.075 0.074 0.075 0.074 0.073 0.073
0.045-0.047 Kansai Electric Power Co. Takahama NPS 0.042 0.043 0.043 0.043 0.042 0.042 0.042 0.042 0.043 0.043 0.042 0.042
0.036-__0.040 Ooi NPS 0.036 0.036 0.036 0.035 0.035 0.036 0.036 0.036 0.034 0.035 0.034 0.033
0.011 -0.080 Shikoku Electeic Power Co. [kata NPS 0.013 0.014 0.013 0.013 0.013 0.013 0.013 0.014 0.013 0.013 0.014 0.013
0yushu Electric Power Co. Genkai NPS 0.026 0.026 0.026 0.026 0.024 0.026 0.027 0.028 0.027 0.027 0.027 0.025
0.034-0.120 Sendai NPS 0.041 0.038 0.038 0.039 0.039 0.038. 0.038 0.041 0.037 0.037 0.035 0.038

0.009-0.069 Japan Nuclear Fuel Limited Japan Nuclear Fuel Reprocessing Plant 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.017 0.017 0.017 0.016
0.009-0.071 Japan Nuclear Fuel Plant Disposal 0.023 0.023 0.022 0.022 0.022 0.022 0.023 0.022 0.023 0.023 0.023 0.023
X There could be small deviation on the monitoring time and area because of operational situation concerning with data of Fukushima Dai-ichi NPS

Range of normal average value Company NPS April 7. 2011

12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

0.023-0.027 Hokkaido Electric Power Co. Tomari NPS 0.029 0.028 0.029 0.029 0.029 0.029 0.029 0.029 0.029 0.029 ;• M M° "" :
0.024-0.060 Tohoku Electric Power Co. Onagawa NPS 0.38 0.38 0.37 0.37 0.37 0.37 0.37 0.37 0.37 0.37 'AAI TF,
0.012-0.060 Higashidori NPS 0.017 0.018 0.018 0.017 0.018 0.018 0.017 0.017 0.017 0.017 D tf'flM
0.033-0.050 Fukushima Dai-ichi 58.0 57.7 57.6 57.4 57.1 56.8 56.8 56.6 56.7 56.5 -
0.036-0.052 Tokyo Electric Power Co. Fukushima Dai-ni 4.079 4.060 4.079 4.089 4.043 4.028 4.016 4.003 4.005 4.007 4 • ,,•w
0.011-0.159 Kashiwazaki kariwa NPS 0.066 0.066 0.066 0.065 0.066 0.066 0.066 0.065 0.067 0.067 W"Afý

0.036-0.053 Japan Atomic Power Co. Tokai Dai-ni NPS 0.457 0.456 0.459 0.456 0.454 0.454 0.455 0.454 0.448 0.450 11 1 W#t. 7-,
0.0390.110 JTsuruga NPS NM *1 NM *1 NM *1 NM *1 NM *1 0.075 0.075 0.076 0.075 0.076 ? f
0.064-0.108 Chubu Electric Power Co. Hamaoka NPS 0D.046 0.045 0.045 0.045 0.045 0.045 0.044 0.045 0.045 0.045 V A
0.0207-0.132 Hokuriku Electric Power Co. Shika NPS 0.033 0.033 0.033 0.033 0.033 0.033 0.03A 0.034 0.034 0.034 W 5 R
0.028-0.130 Chugoku Electric Power Co. Shimane NPS 0.029 0.029 0.030 0.031 0.031 0.030 0.030 0.029 0.030 0.030
0.070-0.077 Mihama NPS 0.074 0.075 0.075 0.073 0.075 0.072 0.074 0.074 0.074 0.073 •
0.045-0.047 Kansai Electric Power Co. Takahama NPS 0.043 0.043 0.043 0.042 0.042 0.042 0.043 0.043 0.043 0.043
0.036-0.040 Ooi NPS 0.034 0.034 0.034 0.034 0.034 0.033 0.034 0.034 0.034 0.034
0.011 -0.080 Shikoku Electeic Power Co. Ikata NPS 0.013 0.014 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 MM
0.023-0.087 Kyushu Electric Power Co. Genkai NPS 0.026 0.027 0.026 0.026 0.027 0.026 0.026 0.025 0.026 0.026 • MW
0.034-0.120 Sendai NPS 0.037 0.036 0.038 0.038 0.037 0.038 0.038 0.037 0.039 0.035 M ',W"
0.009-0.069 Japan Nuclear Fuel Limited Japan Nuclear Fuel Reprocessing Plant 0.016 0.016 0.016 0.016 0.017 0.017 0.016 0.016 0.016 0.016
0.009-0.071 Japan Nuclear Fuel Plant Disposal 0.023 0.023 0.022 0.023 0.022 0023 0023 0.023 0022 0023 n n.
-X- There could be small deviation on the monitoring time and area because of operational situation concerning with data of Fukushima Dai-ichi NPS

*1: NM: Not measured because of inspection



Fukushima Dai-ichi Nuclear Power Station Major Parameters of the Plant (As of 13:00, A ril 6th)

Unit No. Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6

Injecting fresh water via the Injecting fresh water via the Fire Injecting fresh water via the Fire
Water Supply Line. Extinguish Line. Extinguish Line.

Situation of water injection Flow rate of injected water : 6 Flow rate of injected water : 8 Flow rate of injected water: 7 Under Under Under
m3/h m3/h m3/h shutdown shutdown shutdown
(As of 17:30, April 3rd) (As of 12:12, April 3rd) (As of 17:32, April 3rd)
temporary measuring instnrment temporary measuring instrument temporary measuring instrument

Shutdown Shutdown

Fuel range A: -1,650nun Fuel range A:-1,800mrun range range

Reactor water level Fuel range B : -1,650mm (As of 12:00, April 6th) Fuel range B:-2,200nun #2 measurement measurement
(As of 12:00, April 6th) (As of 12:30, April 6th) 1,965(mo 1, 7(9As 13n

(As of 13:00, (As of 13:00,

April 6th) April 6th)
0.313MPa g(A) -0.016MPa g (A) 0.005MPa g (A) 0.005MPa g 0.005MPa g

Reactor pressure 0.653MPa g(B) -0.018MPa g (D) -0.086MPa g (C) #2 (As of 13:00, (As of 13:00,
(As of 12:00, April 6th) (As of 12:00,April 6th) (As of 12:30, April 6th) April 6th) April 6th)

42.39C 21.1 °C
Reactor water temperature ( Impossible collection due to low system flow rate ) #2 (As of 13:00, (As of 13:00,

April 6th) April 6th)
Feedwater nozzle temperature: Feedwater nozzle temperature: Feedwater nozzle temperature: Unit4
214.0°C 142.5°C 78.8°C (under survey) No heating element (fuel) inside the reactor

Reactor Pressure Vessel Temperature at the bottom head Temperature at the bottom head Temperature at the bottom head not ela
(RPV) temperature ofRPV: 115.0°C, of RPV: #1 ofRPV: 115. 0 °C Unit 5,6

(As of 12:00, April 6th) (As of 12:00, April 6th) (As of 12:30, April 6th) Monitoring by the reactor water temperature
D/W: 0.150MPa abs D/W: 0.1OOMPa abs D/W: 0.1069MPa abs

Pressur S/C: 0.150MPa abs S/C:Down scale (under survey) S/C: 0.1731M7Pa abs #2
Pressure (As of 12:00, April 6th) (As of 12:00, April 6th) (As of 12:30, April 6th)

D/W: 3.10 X O Sv/h D/W: 3.11 X I OSv/h D/W: 1.95X IOSv/h
CAMS*3 S/C: 8.01 X 10°Sv/h S/C: 8.25X 10'Sv/h S/C: 7.99X 10 Sv/h #2

(As of 12:00, April 6th) (As of 12:00,April 6th) (As of 12:30, April 6th)
D/W*l design operating 0.384MPa g(O.485MPa abs) 0.384MPa g(0.485MPa abs) 0.384MPa g(0.485MPa abs) #2
pressure
D/W*I1 maximum 0.427MPa g(0.528MPa abs) 0.427MPa g(0.528MPa abs) 0.427MPa g(0.528MPa abs)
operating pressure

35.2°C 29.59C

Spent Fuel Pool water # 10 p6th) #1 #1 (As of 13:00, (As of 13:00,
April 6th) April 6th)

4,900nunFPC skimmer level 4,500ram 5,600nmm1(A f123,#
(As of 12:00, April 6th) (As of 12:00, April 6th) #1 (As of 12:30, #2

April 6th)

Power supply Receiving external power supply (P/C*4 2C) Receiving external power supply (P/C4D) Receiving external power
Isupply



Common Unit5: Unit6:
pool: about Supplemental SHC*5 mode

Unit3: Collecting the data of RPV temperature and continuing survey for transitional situation 27 °C. (As of Fuel Pool (From 20:06
Other information Unit2: Confirmed the indicated value of S/C Pressure but continuing to survey the transition of 8:00, April Cooling April 5th)

condition 6th) mode (From
9:52 April
6th)

Pressure conversion Gauge pressure (MPa g) = Absolute pressure (MPa abs) - Atmospheric pressure (Normal atmospheric pressure 0.101 3MPa)
Absolute pressure (MPa abs) = Gauge pressure (MPa g) + Atmospheric pressure (Normal atmospheric pressure 0. 1013MPa)

*1
*2
*3
*4
*5

#1
#2

D/W
S/C
CAMS
P/C
SHC

Dry Well
Suppression Chamber
Containment Atmospheric Monitoring System
Power Center
Shutdown Cooling

Measuring instrument malfunction
Except from data collection
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News Release
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NISA News Release NO.88 as of 12 April 2011, 08hO0

d(M 8 8
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Updated information from the previous one
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1. The Status related to Nuclear Power Plant

Fukushima Dai-ichi

- 11 April around 17h16, due to the earthquake, Unit 1&2 were

disconnected to external electricity supply, Unit 1, 2 and 3 stopped

the fresh water injection to the RPV, and Unit 1 stopped the nitrogen

gas injection.
- 11 April around 17h56, the e
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News Release

-.Th-f 2 3 *.4• 1 2 Rl

(4 J 1 2 F9 1 5D#3 0 NQ,,)

News in this release are following:

1. AR --- iR .." t %,,

t* J-LWt1O4Jt 5 0 0m2 ®)rVX ®jtO~f*tjt IC~RM ftj
ft MklAf lL 1 M.IczAkIFr148 (4 A 12 El)

*1 ,,- tJl"- n.'-•L).,,Za,(4 A 12 Al 6:38 1A)

"W0-1- M F9 9:12).

C)thdx {@I;i•*41-)L-*®-9-.+1'J 1,•@ (4 A 12 A3 12:00
-13:04)

1. Nuclear Power Plants Related

- Antiscattering materials were sprayed to ca. 500 m2 area in a
mountain side of a common pool to prevent shattering of radioactive

substances (12 April).
- A f i re broke out in the structure of hous i ng outlets for cool i ng water

for the plant #1-#4 (6:38 am, 12 April). Fire and smokes confirmed

disappear shortly after an initial attempt to fight the fire (before

7 am, 12nd April).
- In order to assess the condition of used fuel in the pool, water was

sampled from the used fuel pool of #4 plant (12:00 to 13:04).

2 .



2. Industrial Safety and Inspection Issue

- see an attachment

3. 3.Raiar

3. Radiation exposure to workers

2
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News Release
Extract

Minisry of finornwTrade and Indunrty

April 2 0, 2 0 1 1

Nuclear and Industrial Safety Agency

Seismic Damage Information (the 103rd Release)
(As of 08:00 April 20th, 2011)

Nuclear and Industrial Safety Agency (NISA) confirmed the current

situation of Onagawa NPS, Tohoku Electric Power Co. Inc.; Fukushima

Dai-ichi and Fukushima Dai-ni NPSs, Tokyo Electric Power Co. Inc.

(TEPCO); Tokai Dai-ni NPS, Japan Atomic Power Co. Inc. as follows:

Major updates are as follows.

1. Nuclear Power Stations (NPSs)

* Fukushima Dai-ichi NPS

Fresh water injection (Around 47t) to the Spent Fuel Pool via the

Spent Fuel Pool Cooling Line of Unit 2 was carried out. (From 16:08

till 17:28 April 19th)

Injection of around 17,OOOL on April 18th and around 7,OOOL on April

19th of the coagulant (soluble glass) to the Power Cable Trench of

Unit 2 was carried out.

The stagnant water in the basement floor of the turbine building of

Unit 6 (Around 100 M) was transferred to the Condenser. (From

11:00 till 15:00 April 19th)

Removal of rubble (Amounts equivalent to 3 containers) using

remote-control heavy machineries was carried out. (From 9:00 till

15:00 April 19th)

For more information:

NISA English Home Page

http://www.nisa.meti.go.jp/enzlish/index.html
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