
5. Action taken by the government
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5. Action Taken by the Government(1/5)

March 1 1 th, 2011

14:46 *Set up of the NISA Emergency Preparedness Headquarters (Tokyo) immediately
after the earthquake

19:03 *Government declared the state of nuclear emergency. (Establishment of
Government Nuclear Emergency Response Headquarters and Local
Emergency Response Headquarters)

21:23 ODirectives from Prime Minister to the Governor of Fukushima Prefecture and heads
of towns were issued regarding the eventoccurred at Fukushima Daiichi NPS,
TEPCO, in accordance with the Acton Special Measures Concerning Nuclear
Emergency Preparedness as follows:
- Direction for the residents within 3km radius from Unit 1 to evacuate
- Direction for the residents within 10km radius from Unit 1 to stay in-house

24:00 *Vice Minister of Economy, Trade and Industry, Ikeda arrived at the Local Emergency
Response Headquarters
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5. Action Taken by the Government(2/5)

March 1 2 nd, 2011

05:44 *Residents within 10km radius from Unit 1 of Fukushima Dai-ichi NPS shall
evacuate by the Prime Minister Direction

07:45 ODirectives from Prime Minister to the Governor of Fukushima Prefecture and
heads of towns were issued regarding the event occurred at Fukushima Dai-ni
NPS, TEPCO, pursuant to Act on Special Measures Concerning Nuclear
Emergency Preparedness as follows:
- Direction for the residents within 3km radius from Fukushima Dai-ni NPS to
evacuate

- Direction for the residents within 10km radius from Fukushima Dai-ni NPS to
stay in-house

17:39 OPrime Minister directed evacuation of the residents within the 10 km radius
from Fukushima-Dai-ni NPS

18:25 *Prime Minister directed evacuation of the residents within the 20km radius
from Fukushima Dai-ichi NPS

20:05 *Considering the Directives from Prime Minister and pursuant to the Nuclear
Regulation Act, the order was issued to inject seawater to Unit 1 of Fukushima
Dai-ichi NPS and so on.
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5. Action Taken by the Government(3/5)
March
09:30

March
05:30

1 3 th, 2011
ODirective was issued for the Governor of Fukushima Prefecture and heads of towns

in accordance with the Act on Special Measures Concerning Nuclear Emergency
Preparedness on the contents of radioactivity decontamination screening.

1 5 th, 2011
*Prime Minister, Kan expressed to establish The Joint Headquarters to

Fukushima Dai-ichi NPS accident

10:30 *According to the Nuclear Regulation Act, Minister of Economy, Trade and Industry
issued the directions as follows.

-For Unit 4: To extinguish fire and to prevent the occurrence of re-criticality
-For Unit 2: To inject water to reactor vessel promptly and to vent Drywell

11:00 *Prime Minister directed the in-house stay area. -In-house stay was additionally
directed to the residents in the area from 20 km to 30 km radius from Fukushima
Dai-ichi NPS considering reactor situation

22:00 OAccording to the Nuclear Regulation Act, Minister of Economy, Trade and Industry
issued the following direction.
- For Unit 4: To implement the injection of water to the Spent Fuel Pool.

March 2 0 th, 2011
23:30 *Directive from Local Emergency Response Headquarters to the Prefectural

Governor and the heads of cities, towns and villages was issued regarding the
change of the reference value for the screening level for decontamination of
radioactivity 44



5. Action Taken by the Government(4/5)

March 2 1 st, 2011

07:45 ODirective titled as "Administration of the stable Iodine" was issued from Local
Emergency Response Headquarters to the Prefectural Governor and the heads of
cities, towns and villages.

16:45 *Directive titled as "Ventilation for using heating equipments within the in-house
evacuation zone" was issued from the Head of Local Emergency Response
Headquarters to the Prefectural Governor and the heads of cities, towns and
villages.

17:50 *Directive from the Head of Government Nuclear Emergency Response
Headquarters to the Prefectural Governors of Fukushima, Ibaraki, Tochigi and
Gunma was issued, which directs the above-mentioned governors to issue a
request to relevant businesses and people to suspend shipment of spinach, Kakina
(a green vegetable) and raw milk for the time being.

March 2 5 th, 2011

ONISA directed orally to the TEPCO regarding the exposure of workers at the turbine
building of Unit 3 of Fukushima Dai-ichi Nuclear Power Station occurred on March
24th, to review immediately and to improve its radiation control measures from
the viewpoint of preventing a recurrence.
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5. Action Taken by the Government(5/5)

March 2 5 th, 2011

*Since there was a mistake in the evaluation regarding the concentration
measurement of radioactive materials, NISA directed TEPCO orally to prevent the
recurrence of such a mistake

13:50 *Receiving the suggestion by the special meeting of Nuclear Safety Commission,
NISA directed TEPCO orally to add the sea water monitoring points and carry out
the groundwater monitoring.

* Regarding the delay in the reporting of the water confirmed outside of the turbine
buildings, NISA directed TEPCO to accomplish the communication in the company
on significant information in a timely manner and to report it in a timely and
appropriate manner.

March 29th, 2011

In order to strengthen the system to assist the nuclear accident sufferers, the
"Team to Assist the Lives of the Nuclear Accident Sufferer" headed by the Minister
of Economy, Trade and Industry was established

March 30th, 2011
* Directions as to implement the emergency safety measures for the other power

stations considering the accident of Fukushima Dai-ichi and Dai-ni NPSs in 2011 was
issued and handed to each electric power company and the relevant organization.
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6. Current situation on resident evacuation and
radiation exposure, etc
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6-1. Current Situation on Resident Evacuation(1/2)

* At 5:44 on March 12, residents within 10km radius from Uniti of Fukushima
Dai-ichi NPS shall evacuate by the Prime Minister Directive.

*At18:25 on March 12, Prime Minister directed evacuation of the residents
within the 20 km radius from Fukushima Dai-ichi NPS.

0On March 15th, the Local Emergency Response Headquarter issued "the
direction to administer the stable Iodine during evacuation from the evacuation
area (20 km radius)" to the Prefecture Governors and the heads of cities, towns
and villages.

*Regarding the evacuation as far as 20 km from Fukushima Dai-ichi NPS and 10
km from Fukushima Dai-ni NPS, necessary measures have already been taken.
-The sheltering stay in the area from 20km to 30km from Fukushima Dai-ichi

NPS is made fully known to the residents concerned.
-Cooperating with Fukushima Prefecture, livelihood support to the residents in

the sheltering area are implemented.

*On March 25th, Chief Cabinet Secretary, Edano promoted voluntary evacuations
for the residents within the area from 20 km to 30 km from Fukushima Dai-ichi
NPS in a press conference.
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6-1. Current Situation on Resident Evacuation(2•2)

I Fukushima Prefecture

Fu20Km from" : " • Fukushima I
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Fukushima Dai-ichi (I) locates approximately
- 230 km from Tokyo
- 580 km from Osaka
- 600 km from Sapporo
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6-2. Major Possibility on radiation exposure to residents (As of 15:30 April 1st)

@ 95 patients of Futaba Welfare Hospital transferred by JSDF helicopters and
commercial buses. If explosion occurred while 60 patients to be transferred by
JSDF helicopters were standing by on Futaba High School playground. No
exposure suspected. (19:00, March 16)

*Screening started at Off-site Center on Sat. March 12. 162 screened as of March
15. Against initially-set decontamination threshold of 6,000cpm, 110 patients
registered below the threshold, 41 above it. Of 162 screened patients, 5 were
given decontamination measures and transferred to hospital.

*Fukushima Prefecture conducted screening at 4 locations in the prefecture.
Some 30 people registered above 13,000cpm. After measuring for the second
time following decontamination they showed low values, therefore they were
returned to shelters without examination.

03 women who lived around 10km radius of Fukushima Dai-ichi until March 14
were examined at Iwate Medial University Hospital. Simple decontamination
procedure was given without surveying. They were hospitalized for follow-up.
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6-3.Major exposure of workers (As of 15:30 April 1 st)

*To date a total of 21 people have registered exposure dose above 100mSv.
Following measures were taken.

-17 people had facial contamination on March 12 (9 TEPCO employees, 8 support
company employees). Exposure identified upon their measurement after
returning from Controlled Area. However, the level of exposure would not
affect their health.

-At the time of ventilation operation at Unit 1 on March 12, one TEPCO employee
registered above 100mSv (106.3OmSv/h). As the level was below acute exposure
he conducted work after self-air setting. As he afterwards complained of
headache and other symptoms, he was transferred to hospital and placed at
rest. He now has returned home.

-On March 24, dosage above approx. 170mSv was confirmed on 3 workers who
were laying cables on 1st floor and basement of Unit 3 Turbine Bldg.
Attachment of radioactive substances on the skin of both legs was confirmed on
two of them. Examination showed that none of the 3 had any major systemic
risk. Exposure dose on the legs of the 2 was estimated to be 2'.'3Sv. While the
level of leg and internal exposure did not require treatment, they were
hospitalized. They were discharged on March 28.

*On April 1st, a worker fell into the sea when he got into a barge of US. He
was rescued by workers, and was not injured etc. However, he was confirmed
surface contamination and decontaminated by the shower. He was confirmed
the non-contamination by nasal smears. 51



6-4. Major Situation of the injured (As of 15:00 April 3rd)

<Death due to earthquake(Found on March 30)>
e Two employees found in the turbine building of Unit 4)

<Injury due to earthquake(Marchll)>
" Two employees (slightly)
" Two subcontract employees (one fracture in both legs)

<Injury due to the explosion of Unit 1 of Fukushima Dai-ichi NPS(Marchl2)>
* Four employees were injured at the explosion and smoke of Unit I around

turbine building (non-controlled area of radiation) and were examined by
Kawauchi Clinic.

<Injury due to the explosion of Unit 3 of Fukushima Dai-ichi NPS(March14)>
" Four TEPCO's employees
" Three subcontractor employees
" Four members of Self-Defence Force (The member was discharged from the

institute on March 17th.)

<Other injuries>
• Two subcontractor's employees were injured during working at temporary

control panel of power source in the Common Spent Fuel Pool(March22,23)
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6-5. Directive regarding foods and drinks

(1) Agricultural Goods
* Ministry of Health, Labor and Welfare (MHLW) set provisional regulatory standards for

foods detected with radioactive substances and notified prefectures, etc. as "Handling of
food contaminated by radioactivity".

*MHLW notified prefectures, etc. regarding points to be mindful of in examining
foods detected with radioactive substances.

*Prime Minister instructed local governments concerned to restrict distribution
and/or consumption of foods concerned in accordance with Special Law of Nuclear
Emergency Preparedness.

- Fukushima Pref. (Distribution restricted- spinach, kakina, raw milk, etc.)
- Ibaraki, Tochigi, Gunma Prefs. (Distribution restricted--spinach, kakina)

(2) Drinking Water
*MHLW notified water suppliers in prefectures concerned the followings regarding

response to radioactive substances in tap water caused by the nuclear accident.
- Refrain from drinking tap water exceeding index values (300Bq/kg for radioactive

Iodine, 200Bq/kg for radioactive Cesium).
- In case radioactive Iodine exceeds 10OBq/kg, refrain from giving tap water to

infants, including preparing infant formula.
- There is no problem in using tap water for other domestic uses.
- Lack of substitute drinking water.
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7. Implementation Status of Radiation Monitoring
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7-1. Implementation Status of Radiation Monitoring(1/2)

(1) On-site monitoring (1F) (conducted by TEPCO)
T:) Measurement of air dose rates

* On site, air dose rates were measured at 1 point using monitoring car and
at 3 points using portable dosimeter.

SAnalysis of soil samples
* Soils were sampled at 5 on-site points and analyzed.

® Measurement of water in Turbine Bldg basement and Trench
* Measured concentration of radioactive substances in Turbine Bldg

basement and Trench.

() Sampling of seawater
- Measured concentration of radioactivity around South Flood Gate.
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7-1. Implementation Status of Radiation Monitoring(2/2)
(2) Off-site Monitoring (conducted by MEXT and local nuclear
emergency response HQ)

T Measurement of air dose rate
Measurement by monitoring car
- MEXT measured air dose rate beyond 20km from IF using monitoring cars in

cooperation with Fukushima Pref., National Police Agency, Defense Ministry,
Electric Utility and others concerned.

- local nuclear emergency response HQs measured air dose rate beyond 30km from IF.
(2) Measurement of cumulative dose

- MEXT measured cumulative dose rates by installing simplified dosimeters at 10 points.
- local nuclear emergency response HQs measured it by setting equipment 20~50km

from iF.
(3) Measurement of radioactive substance concentration in soil, etc.

- MEXT collected dust and soils beyond 20km from iF and analyzed radioactive
substance concentrations in the air and soils.

- local nuclear emergency response HQs measured concentrations in tap water, leaf
vegetables, soil and dust in Fukushima Pref.

() Off-shore monitoring
- MEXT sampled seawater from surface water (1m from the sea surface) and sub-surface

(10m above the sea bottom) around 30km off-shore Fukushima Pref. and measured
radioactive substance concentrations and also measured air dose rates.

) Aerial monitoring
- MEXT measured radioactive substance concentrations and dose rates in the air using
a i rcrafts. 56



7-2.Monitoring On-site(1 F) (conducted by TEPCO)(1/7)
() Measurement of air dose rate

ORegistered 11930liSv/h around Front Gate on March 15.

1 F Monitoring Trend
14000 .i,, ; iiiii i Ii i Ii i i i

mii lt 'ii I M il

12000 I , I I NearMP-4 2)

1111! II~~ * . 1.111 1 * 0 Near Front Gate
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....IT• A MP-4
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< 4000 " t"""- MP-8
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7-2.Monitoring On-site(1 F) (conducted by TEPCO)(2/7)

NPS
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Storage Nol
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Dai-ichi NPS Controlled Area
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7-2.Monitoring On-site(I F) (conducted by TEPCO)(3/7)

(®Detection of radioactive materials in the soils on the site of Fukushima Dai-ichi

* Density of detected Pu-238, Pu-239 and Pu-240 are within the same level of the fallout
observed in Japan after the atmospheric nuclear test in the past.

* Activity ratio of Pu-238 detected at the site field and solid waste storage against Pu-239
and Pu-240 are 2.0 and 0.94 respectively. Those Pus are considered to come from the
recent incident.

(Unit: Bq/km dry soil)

Sampling Spot Time of sampling Pu-238 Pu0239, Pu-240

(DSite field 13:30, March21 (5.4 0.62) X 10-1 (2.7 0.42) X 10-1

(21km away from Unit 7:00, March 22 N.D (2.6 0.58) X 10-1
½ exhaust stack

(30.75km away from 7:10, March 22 N.D 1.2 0.12
Unit A exhaust stack

(40.5 km away from 7:18 March 22 N.D 1.2 0.11
unit 2 exhaust stack

(6Solid waste storage 7:45 March 11 (1.8 0.33) X 10-1 (1.9 0.34) X 10-1

Ordinary domestic soil N.D- 1.5 X 10-1 N.D~4.5
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7-2.Monitoring On-site(1 F) (conducted by TEPCO)(4/7)

(Water in Turbine Bldg Basement (Results of nuclide analysis in the stagnant
water in turbine building basement of each Unit)

*There is pool of water with high radioactive substance concentration in turbine bldg basement of
Units 1"4. Above 1,OOOmSv/h dose has been measured at water surface in Unit 2.

*Water with approx. 100,000 times normal radioactivity concentration in reactor water was
confirmed in turbine bldg basement of Unit 2.

Concentration of Radioactivity (Bq/cm 3)

Unit 1 (2nd time) Unit 2 Unit 3 (2nd time) Unit 4

Sampled on March 26 Sampled on March 26 Sampled on March 26 Sampled on March 24
Water level Water level Water level Water level

195mm 1,000mm 1,500mm 940mm

Dose rate on the surface of Dose rate on the surface of Dose rate on the surface of Dose rate on the surface of

Nuclide (half- life time) the water 60 mSv/h the water >1,000 mSv/h the water 750 mSv/h the water 0.50 mSv/h
Co-56 (about 77 days) N.D N.D N.D N.D
Co-58 (about 71 days) N.D N.D N.D 2.7 x 10-1
Co-60 (about 5 years) N.D N.D 2.7 x 102 N.D
Mo-99 (about 66 hours) N.D N.D N.D 1.0 X 100
Tc-99m (about 6 hours) N.D 8.7 X 104 2.2 X 103 6.5 X 10-1
Ru-106 (about 370 days) N.D N.D N.D 3.3 X 100
Ag-108m (about 418 years) N.D N.D N.D N.D
Te-129 (about 70 minutes) N.D N.D N.D 2.6 X 101
Te-129m (about 34 days) N.D N.D N.D 1.3 X 101
Te-132 (about 3 days) N.D N.D N.D 1.4 X 101
1-131 (about 8 days) 1.5 X 105  1.3 X 107  3.2 X 105  3.6 X 102

1-132 (about 2 hours) N.D N.D N.D 1.3 X 101
1- 134 (about 53 minutes) N.D N.D N.D N.D
Cs-134 (about 2 years) 1.2 X 105 2.3 X 106 5.5 X 104 3.1 X 10'
Cs-136 (about 13 days) 1.1 X 104  2.5 X 105  6.5 X 103  3.7 X 100

Cs-137 (about 30 years) 1.3 X 105  2.3 X 106  5.6 X 104  3.2 X 101
Ba-140 (about 13 days) N.D 4.9 X 105 1.9 X 104 N.D
La-140 (about 2 days) N.D 1.9 X 105 3.1 X 103 7.4 X 10-1 60



7-2.Monitoring On-site(1 F) (conducted by TEPCO)(5/7)
(3)Stagnant Water in Trench
*High level of radiation dose was measured at the surface of water in the vertical pit of the tunnel

called "trench" which extends from turbine bldg towards the sea.
*ln particular, at Unit 2 ambient dosage around the vertical pit is 100~300mSv/h and dosage in

surface water 1,OOOmSv/h, which are far greater than in Units 1 and 3.

Unit 1 Unit 2 Unit 3

Location of trench OApprox. 56m to sea OApprox. 55m to sea OApprox. 69m to sea
0162m from turbine 076m from turbine 074m from turbine
bldg (length of trench) bldg (length of trench) bldg (length of trench)

Trench volume (incl. 3,100m3 6,000m3 4,200m3
vertical pit)

Depth of vertical pit 16.9m 16.3m 21.7m

Depth of water in 16.8m 15.3m 20.2m
vertial pit

Dosage at water 0.4'--1.9mSv/h Above 10OOmSv/h Impossible to measure
surface due to debris

Ambient dosage in 0.4-1.OmSv/h 100300mSv/h 0.8mSv/h
vertical pit 61



7-2.Monitoring On-site(I F) (conducted by TEPCO)(6/7)

(®) Radioactivity Concentration of Seawater Samples Near1 F South Outlet

*Concentration of radioactive iodine131 recorded on March 3 1 th was approx. 4385 times
the limit set for water outside the environmental monitoring area.

Concentration in Seawater near (1F South Outlet)
1 .OE+03 (Bq/cm3) -.- Co-58

--I-1131
1- 132

-Cs-134

1.01E+02 -r---/Cs-136

-- Cs-137

1-132 Threshold
(3.0 8o4q/a3)

Co-58 Threshold
1.OE+00

(1.0 sq/a,3)

Cs-136 Threshold
(0.3 Bq/crn3)

Cs-137 Threshold
1.OE-01 -- (0-0o •qcm3,

A Cs-134 Threshold

N131 Threshold

.I .OE-L0

1.0E-02(00 
/C3

1.0E-03 I ' 1 ,
2011/3/21 2011/3/22 2011/3423 2011/3/24 201113/25 2011/3M26 2011/3/27 2011/3128 2011/3/29 2011/3/30 2011/3/31
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7-2.Monitoring On-site(1 F) (conducted by TEPCO)(7/7)
(9 Radioactivity Concentration of Seawater Samples Near Unit 5 and 6 of 1F in

North Outlet
*Concentration of radioactive iodinel3l recorded on March 3 1 th was approx. 1425 times

the limit set for water outside the environmental monitoring area.

1F 5-6 Northern Water Discharge Canal (Around 30 m north of
The 5-6u canal) Radioactive concentration

1.0E+02 (Bqcm3) 0Co-58
-- 1-131

1-132

-*-- Cs-1 34
-U- cs-1 36

1.OE+O1 ----------------------------------------------------------------------- N- -4CS-137---------- --- -0 Cs-1371

1-132 Threshold
(30 BcSq/c.3)

1.OE+O0 Co-58 Threshold
(1,0 Bq/cw3)

Cs-136 Threshold
0.l 3 -/cm3)

S---- - - - -Cs-137 Threshold
(0.= Bq/cm3)

Cs-134 Threshold
(O.M4 Bq/cm3)

-l-131 Threshold
(0.04 B/.m3 )

I .O E -0 2 -------------------------------------------------------. -----------------------------.. . . . . . .

1.OE-03 I 1

2011/3123 201113/24 2011/3125 2011/3126 2011/3/27 2011/3/28 201113/29 2011/3/30 2011/M31
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7-3. Monitoring by MEXT and local nuclear emergency response HQ(1/6)

(9 Air Dose Rate Measuring Locations Using Monitoring Vehicles

r32
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7-3. Monitoring by MEXT and local nuclear emergency response HQ(2/6)

()Air Dose Rate Measured Using Monitoring Vehicles
*Overall dose rate trending down since March 1 7 th.

40E.g. The highest value recorded at Monitoring Point #32 has peaked out at approx.
1701tSv/h and has been declining since, rendering no immediate health hazard.

Readings at Monitoring Post out of 20 Km Zone of Fukushima Dai-ichi NPP
31 3233 34

approx. 30kin from IF in approx. 30km from IF approx. 30km from IF

,a0 west-northwest direction in northwest direction in northwest direction in northwest direction

170U.

14J0

IlO~ am

l0I"

4u.

30.

v ThL~ 7 a AiT tZ~L~ aT~ t7hU a

Nots:The maxismm dots ia potd if there are more thn ore data in 4 hours. €-t•r O- O) NotUEOeta fr-om EXTt J ea AC
Note: This paph only shows the dates over 10 A Sv/h. NUCLEAR Safety Techolg Center 65



7-3. Monitoring by MEXT and local nuclear emergency response HQ(3/6)

(lCumulative Doses Measured
*Air dose rate cumulatively measured since April 3 topped 10,340Sv at #32, approximately 30kmn

North West from 1F.
Readings of Integrated Dose at Monitoring Post out of Fukushima Dai-ichi NPP

1331 [391 Monitoring Time
.March 23th-tApril 3rd

2 0 <20> (Monitoring Post: 7. 31 -34, 79)
<24) (19*09)(2March 23 th -'-28th. April 3rd
(1.0 1034 (Monitoring Post: 1.15)

<3 -March 25 th -April 3st. April 3 rd4664 ) • (Monitoring Post: 84)

<277> -March 31 th -April 1 st. April 3rd

<18> (Monitoring Post: 3 8)
.April 1 th -Apnl 3rd

!•= I4707 A(Monitoring Post: 39)
<325> -"April 2 th -April 3rd

a Ms Mtl 04.2NP (Monitoring Post: 76). ... * NPP 9 Monitoring Post

F140 FuMu Dal-Ni NPP (explanatory note)

11, (6.2 [ Monitoring Post number]
Readings of Integrated Dose X-

[761 <increment from the last monitoring>
1" ,37 (average dose per hour)

5)!= 559 Readings of Integrated Dose
<187> indicate that accumulation of

84 (3dose from each starting date till
59 eApril 2nd, for I day to 1Odays.

I Unit: g Sv per hour
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7-3. Monitoring by MEXT and local nuclear emergency response HQ(4/6)

(3Concentration of Radioactive Materials
*Soil Samples

Pont 4 Sont or SwaonW Tom _____

&ftOIfl Podw S**I Readon and Date 1311 IW37

tate& V Lind So So 2011/MI191iAO 300,000 28.100
Rate VuI Land Soil SoN 2011/3/20 12A0 1,170000 163,000

1 Rate VWleV Land Sol Sol 2011/3/21 12.32 207.000 39,00

(Adbout ~oitbWest,) hat VM6 Land Sod Soi 2011/3/22 12)00 2566000 57A00
Rate VW& LOWd SO Soil 2011/3/23 1225 135.000 32.200
hate wemp lW Soil Sol 2011/3/24 1315 45,0 1,870

ate VWkp Land Soil Sol 2011/3"5 13.05 265,000 27.=00
hate WI&P Lam Son Soi 2011/3/26 12.00 564.X)8 227,000

ate Vimp Land SoN Sol 2011/3/26 15 82.000 28.0&0
hate VdUW LAnd Sol Soil 211/3/27 11:40 169.000 29,100
Rtae VW6. Land Sol Sol 2011/3/27 1.) 12D.O80 20.800
Kate Vimp Land Sol som 2011/3/28 1150 14.000 2,0,4
Mate VWkp Land Soil Soi 2011/3/28 1210 23.100 860
N ite e Land Soil SOi 20 1/3/29 11:50 53,700 5,650
hateil aq Land Sol Soil 2011/3/29 12:10 5A.400 25.100
itae VWImp Land Soil Soil 201 1/3/30 1225 89.00 32.=0
itate Wimp Land Soil Soil 2011/3/3012:A5 11.900 40_

aLe Wage Land &A Sofl 2011/3/31 11M) 1,9M000 27MO
hate VWip Land Soil Soll 2D11/3•/3 11 0.800 2MW
RautVde "aI Soi Soil 2011/4/1 11:30 146,000 43.700
Rtae VWIag Land Sol Soi 2011/4/1 12:06 21.400 1.410
itateWage Land Soi Soil 2011/4/2 11.24 555 8,140
_tate a Land Soil Soil 2011/4/2 11:48 61.200 30,W
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7-3. Monitoring by MEXT and local nuclear emergency response HQ(4/6)

(3Concentration of Radioactive Materials
Dust Samples

SamEng Point Sanpling Tornm and Date Raig)131 [ 137 GO S V/h)

3/21 13: OD- 13:2 12.80 2.37 4.1
3/22 12:26~'12:46 5.87 ND 4.2
3/23 12:50"-13:10 2.99 ND 16.8
3/24 13: 3D-- 13:50 5.80 1.51 10.0
3/25 12:45"-13.05 5.87 ND 12.3

3/26 12: 286 12:46 5.39 1.33 7.8

knNcwthWest) 3/27 12:06'-1-6 2.22 ND 11-2
3/28 12:05"-12:25 1.66 ND 9.6
3/29 12:07--,27 2.42 6.79 9.2
3/30 13:22'-13:42 3.47 LTD 8.5
3/31 11:50-"12:10 1.74 LTD 80
4/1 12:0"-2:20 1.78 1.69 7.7
4/2 11:46--12. 6 0.84 N 8.6
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7-3. Monitoring by MEXT and local nuclear emergency response HQ(5/6)

(4)Sea Water Monitoring Around Fukushima
Dai-ichi NPS

OConcentration of radioactive materials at location #3 peaked
at 76.8Bq/L, exceeding the limit for the environmental
monitoring area.
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7-3. Monitoring by MEXT and local nuclear emergency response HQ(6/6)

(Aerial Monitoring

oFlight Details April 1 st, from 11:02 to 13:45, cloudless skies with S winds
Average altitude 1070 meters above sea, average speed 220km/h

MAin titude
ebzw$e Monori

RO, idirg city L.•0o lRml l iniW xtI Sv/h)cwitude I Above ng Time

Point Wound .evl.S
(M)

Shirakawa 370 03.39 " N 1193
[1] (Fukushima 11:45 0.0409

Prefecture) 1400 17.38 ' E [851]
Iwaki 360 32.19 " N 1209

[2] (Fukushima 11:57 0.0261
Prefecture) 1400 53. 19 " E [1203]

Tamura 370 27.16 ' N 1267
[3] (Fukushima 12:13 0.0281

Prefecture) 1400 34. 19 ' E [844]

Shinchi-cho 370 46. 46 " N 1182
[4] (Fukushima 12:23 0. 0275

Prefecture) 1400 52.50' E [1117]
Fukushima 370 47. 12 'N 900

[ 5 (Fukushima 12:37 0. 0234
Prefecture) 1400 29.47' E [842]

Kooriyama 370 26. 33 'N 933
[ 6 ] (Fukushima 12:47 0. 0402

Prefecture) 1400 22.46 'E [691]

Shirakawa 370 09.40 'N 898
[7 ] (Fukushima 12:56 0. 0402

Prefecture) 1400 12.59 E [502]

Utunomiya 360 35. 02 'N 888
[8] (TochigiPrefecture) 140° 00.49 E [737] 13:14 0.0147
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8. Provision of Relevant Information Overseas
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8. Provision of relevant information overseas(1/2)

1. Communication to IAEA and its Member States

(1) ENAC Website
NISA has constantly been providing facility-related and other relevant information on
the Emergency Notification and Assistance Convention Website, designed for
member states to exchange information on nuclear accidents.

(2) IEC (IAEA)
NISA has constantly been providing the Incident and Emergency Centre of IAEA with
press releases and other relevant information, as well as responses to questions on
such communication.

(3) Others
-March 2 1 st Technical Briefing

Following the special meeting of the IAEA Board of Governors, NISA officials briefed
the member state representatives on the overview of the earthquake itself as well as
the status of and ongoing measures to address the Fukushima NPS accident.

-IAEA Expert Missions
The Government of Japan has been receiving IAEA expert missions to Japan.
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8. Provision of relevant information overseas(2/2)

2. To International Media in Japan

(1) Foreign Media Briefing
- NISA joins relevant government agencies in daily foreign media briefings at the PM's

official residence on March 14, 17 and every day afterwards.
- NISA officials give account to damages suffered at Fukushima NPSs and respond to

questions.
- English documents distributed include updates on earthquake-related damange, status

of F1 NPSs and monitoring results in the vicinity.

(2) Briefings for Diplomatic Representatives in Tokyo
- NISA joined the Ministry of Foreign Affairs in briefing sessions for Diplomatic

representatives in Tokyo.
- Distributed press releases (English), provided explanations and answered questions.

(3) English information on the Web
- Nuclear and Industrial Safety Agency: http://www.nisa.meti.go.ip/english/index.html
- Office of Prime Minister http://www.kantei.go.ip/foreign/index-e.html

73



9. Remarks
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9. Remarks

* Continue to make every possible efforts to bring the
situation under control

* Will identify the cause of the accident completely and
review safety assurance measures

* Offer the information as much as possible and share
the experience and knowledge of the accident with
the international community
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What do we know as of 10 am 3/12/2011

i. TEPCO press release indicates loss of all power at Units 1, 2, and 3 at 1 :46 AM Eastern time
(3:46 PM local Japan time)
2. TEPCO press release indicates Units 4, 5 and 6 were already in an outage and shutdown.
a. No more information Unit 4 is available.
TEPCO press release indicates units 1, 2, and 3 automatically shutdown at 1 :46 AM Eastern
time (3:46 PM local Japan time)
. TEPCO press release indicates all three Units offsite power was lost at approximately 1 :46 AM
Eastern tirne (3:46 PM local Japan time) leading to automatic startup of emergency diesel
generators
TEPCO press release indicates at 2:41 AM Eastern time (4:41 PM local Japan time), emergency
diesel generators shutdown for Units 1, 2, and 3 resulting a complete loss of Alternating Current
for all units.
. The staff believes that DC power via batteries is all that remains.
a. These batteries would have been exhausted without mitigation in approximately 4-6 hours
which is 6:41 - 8:41 AM Eastern time (8:41 -10:41 PM local Japan time)
• IAEA report as of 2:45 PM Eastern time (4:45 AM 03/12/11 local Japan time) indicates that Unit
1 water level was approximately 51 inches above the top of the core. For Unit 2, core coverage
was approximately 138 inches. For Unit 3, IAEA indicated that power is being supplied.
. The staff believes the worst case scenario for the Unit 1 would be core damage in 13 hours or
about 4:00 PM Eastern time (6:00 AM 03/12/11 local Japan time).
a. This assumes immediate loss of AC and no mitigation (apparently not the case for this
situation).
Based on staff calculations worst case scenario for Unit 1 would lead to significant offsite
releases at approximately 20 hours assuming no mitigation.
a. This assumes immediate loss of AC and loss of Isolation Condenser (apparently not the case
for this situation).
b. Evacuations were ordered for a two mile radius early in the event. c. Given this order,
protection of the public is being addressed.
10. As of 10:44 PM Eastern time (12:44 PM 03/12/11 local Japan time), Units 1 and 2 have been
without alternating current power for 20 hours.
11. Evacuations extended to 10 km. as of approx. 7:00 PM Eastern time (9:00 AM local Japan
time).
12. NRC Phone call with Exelon (VP of Quad Cities Site)
a. Exelon simulated the Fukushima event with Quad Cities simulator - simulator results
significantly different from the Fukushima plant indication (containment pressure predicted by
simulator was 2.5 psi vs. approximately 85 psi reported for Unit 1)
b. Diesel fuel tanks for the diesels were severed by the 35-40 ft tsunami. c. Engineering building
apparently collapsed. 13. Phone call with GEH (Hernando Madronero)
a. GEH indicated that there has been no direct contact with TEPCO. b. GEH provided similar
information as Exelon call.
14. (00:08 Eastern-March 12) E-Mail from Shunsuke Kondo, Chairman of the Japan Atomic
Energy Commission to Daniel Poneman, Deputy Secretary DOE - UPDATE Fukushima Daiichi
Unit I

3

4

5.



6

7

8

9



a. Information recently obtained is not inconsistent with NRC previous hypothesis which was
based on wire reports and public information
b. High radiation associated with containment venting suggest core damage, the extent of
which is not known
c. TEPCO appears to be taking extraordinary measures to supply water to the reactor,
including using power supply trucks and batteries to supply power. The reactor vessel level is
stabilized, possibly indicating a measure of control
d. TEPCO is venting containment under high radiation conditions; wind direction is to sea
15. (0300 EST March 12) Fukushima Daiichi Unit 1- explosion noted at site. Substructure
visible which suggests blowout panels. Status of drywell, level, pressure, and power still
unknown. CIA suggested hydrogen explosion, no evidence to support.
16. (0800 EST March 12) Japanese Chief Cabinet Secretary Edano held a press conference
and confirmed the explosion at 15:36 local time but said it did not affect the reactor's primary
system or its containment. He said it was a hydrogen explosion in the space between the
concrete containment and the reactor primary system.
17. TEPCO confirmed that it successfully vented the containment. They have not commented
on the explosion.
18. Press reports state that KI is being distributed to the local area residents.

Summary:

Core damage is likely for Fukushima Daiichi Unit 1, explosion appears to have destroyed
ceiling of secondary containment, but extent of damage is still uncertain. Status of spent fuel
pool is indeterminate.

oeFRr:iAL U32ý C NLI'



From: OST02 HOC
Sent Saturday, March 12, 2011 7:22 PM
To: ET07 Hoc
Subject: NISA

http://www.nisa.meti.go.ip/eng•ish/
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U.S. NUCLEAR REGULATORY COMMISSION
Office of Public Affairs Telephone: 301/415-8200

, 4,O Washington, D.C. 20555-0001
" * *t .r ¢ E-mail: opa.resource(wtýnrc.gov Site: www.nrc.,iov

Blog: http://public-blog.nrc-gateway.gov

No. 11-046 March 13, 2011

(Revised)
NRC SEES NO RADIATION AT HARMFUL LEVELS REACHING U.S.

FROM DAMAGED JAPANESE NUCLEAR POWER PLANTS

The Nuclear Regulatory Commission is coordinating with the Department of Energy and
other federal agencies in providing whatever assistance the Japanese government requests as they
respond to conditions at several nuclear power plant sites following the March 11 earthquake and
tsunami. The NRC has sent two boiling-water reactor experts to Japan as part of a U.S. Agency
for International Development team.

In response to nuclear emergencies, the NRC works with other U.S. agencies to monitor
radioactive releases and predict their path. All the available information indicates weather
conditions have taken the small releases from the Fukushima reactors out to sea away from the
population. Given the thousands of miles between the two countries, Hawaii, Alaska, the U.S.
Territories and the U.S. West Coast are not expected to experience any harmful levels of
radioactivity.

During a nuclear event the NRC has requirements to protect populations around reactors.
For instance, the U.S. evacuation standard at 10 miles is roughly equivalent to the 20-kilometer
distance recommended in Japan. The United States also uses sheltering in place and potassium
iodide, protective measures also available in Japan. United States citizens in Japan are
encouraged to follow the protective measures recommended by the Japanese government. These
measures appear to be consistent with steps the United States would take.

The NRC will not comment on hour-to-hour developments at the Japanese reactors. This
is an ongoing crisis for the Japanese who have primary responsibility.

News releases are available through a free listserv subscription at the following Web address:

http://www.nrc.gov/public-involve/listserver.htnll. The NRC homepage at wvw.nrc.gov also offers a SUBSCRIBE
link. E-mail notifications are sent to subscribers when news releases are posted to NRC's website.



S~l:. REG&Lý( 0NRC NEWS
U.S. NUCLEAR REGULATORY COMMISSION

0 Office of Public Affairs Telephone: 301/415-8200

Washington, D.C. 20555-0001

* * • * E-mail: opa.rcsoircc(fnrc.gov Site: www.nrc.gov

Blog: http :/ipublic-blog.nrc-gateway.gov

No. 11-050 March 16, 2011

NRC PROVIDES PROTECTIVE ACTION RECOMMENDATIONS
BASED ON U.S. GUIDELINES

Under the guidelines for public safety that would be used in the United States under
similar circumstances, the NRC believes it is appropriate for U.S. residents within 50 miles of
the Fukushima reactors to evacuate.

Among other things, in the United States protective actions recommendations are
implemented when projected doses could exceed 1 rem to the body or 5 rem to the thyroid. A
rem is a measure of radiation dose. The average American is exposed to approximately 620
millirems, or 0.62 rem, of radiation each year from natural and manmade sources.

In making protective action recommendations, the NRC takes into account a variety of
factors that include weather, wind direction and speed, and the status of the problem at the
reactors.

Attached are the results of two sets of computer calculations used to support the NRC
recommendations.

In response to nuclear emergencies, the NRC works with other U.S. agencies to monitor
radioactive releases and predict their path. All the available information continues to indicate
Hawaii, Alaska, the U.S. Territories and the U.S. West Coast are not expected to experience any
harmful levels of radioactivity.

News releases are available through a free listserv subscription at the following Web address:
http://www.nrc.gov/public-involvcelistserver.htinl. The NRC homepage at \vww.nrc.gov also offers a SUBSCRIBE
link. E-mail notifications are sent to subscribers when news releases are posted to NRC's website.



From: ET07 Hoc
Sent: Wednesday, March 16, 2011 8:06 PM
To: HOO Hoc
Subject: FW: Commercial imagery post unit
Attachments: FW_0012_JapanEarthquakeFukushima Daiich Nuclear Plantmarch16_2O11.pdf

Please print attachment on color printer

From: McDermott, Brian
Sent: Wednesday, March 16, 2011 8:05 PM
To: ET07 Hoc
Subject: Commercial imagery post unit

Post Rx 4 explosion images. Can be shared with responders on the ground if needed.



FirstWatch
Imagery Report, Japan Earthquake/Tsunami

March 2011
FW_0012_2011 03 16

DigitalGlobe continues to monitor developments closely in and around the heavily damaged Fukushima Daiichi nuclear power complex in
northeastern Japan. New satellite imagery collected at 9:35 AM local time (00: 35 GMT) on March 161h, 2011 reveals significant damage to at
least three of the six unit reactor buildings in the complex, one probable transformer building and one other nearby support building.

According to a report released by Stratfor, a leading global intelligence firm, reactors No.2 & 4 exploded on March 15, 2011, due to nuclear fuel
rods being, "exposed for several hours after dropping water levels due to mishaps in the emergency cooling efforts." Read more: Red Alert:
Radiation Rising and Headin* South in Japan I STRATFOR

Notable activity includes:

* Evidence of a recent explosion can be seen at the Unit 4 reactor building where the side and portions of the roof have been damaged
or destroyed.

mSteam is still venting from the Unit 3 reactor building, which was heavily damaged in a previous explosion.
D Unit 2 reactor building is also emitting steam from the eastern wall, probably enabled by workers removing a panel or cutting a vent

to let the steam escape from the structure.
n Unit 1 reactor building remains damaged from a previous explosion.
" At least two additional support buildings including one probable transformer building, located immediately to the west of Units 1 and
2, are also damaged on the eastern sides of both structures. Additionally, piles of debris can be seen in and around the sides of the
buildings.

Finally, the sides and roof of the Unit 5 and Unit 6 reactor buildings appear to be intact. No significant activity is seen at either of the reactor
buildings.

Phone: 303.684.4800 Toll-free: 866.810.2297 E-mail: GR-AnalysisTeam@digitalglobe.com 1601 Dry Creek Drive, Suite 260, Longmont, CO 80503 www.digitalglobe.com

Copyright DigitalGlobe 2011
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From:
Sent:
To:
Subject:
Attachments:

ET07 Hoc
Wednesday, March 16, 2011 1:02 AM
RMTPACTSUELNRC
FW: Two Pager (Attached) (EOM)
Two Pager.031511.2230EDT.docx

Latest update that is currently available. If this doesn't cut it, then maybe we should arrange a quick briefing with the
ET.

From: LIA07 Hoc
Sent: Wednesday, March 16, 2011 1:00 AM
To: ET07 Hoc
Subject: Two Pager (Attached) (EOM)
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OFFClALT NFORMATION

NRC "Talking Points" - Current as of March 15, 2011, 2230 EDT

Reactor Status

0 Fukushima Daiichi Units 1 - 6

Unit 1
* Core damage from insufficient cooling water caused by loss of offsite power and onsite diesel

generators following tsunami
* Sea water being injected with reported stable cooling
* Primary containment described as "functional"
* Hydrogen explosion from overheated fuel-water reaction damaged reactor building

(secondary containment)
" Spent fuel pool level unknown
* High radiation levels reduced to 600 microsieverts/hr (60 millirem/ hr) at 2:00 am EDT (March 15) at

site gate. Site gate is same for each unit.

Unit 2
* Core damage from insufficient cooling water caused by loss of offsite power and onsite diesel

generators following tsunami
* Sea water being injected
" Core cooling reported as not stable
" Loud sound near containment building caused concern that containment integrity is not assured

o Reported at 7:30 AM EDT, March 15, that containment is intact (better than previously
thought)

* Secondary containment: Cut hole to reduce likelihood of hydrogen gas buildup
" Spent fuel pool level unknown
* High radiation levels reduced to 600 microsieverts/hr (60 millirem/ hr) at 2:00 am EDT

(March 15) at site gate. Site gate is same for each unit.

Unit 3
" Core damage from insufficient cooling water caused by loss of offsite power and onsite diesel

generators following tsunami
* Sea water being injected with reported stable cooling
* Primary containment described as "functional"
* Hydrogen explosion from overheated fuel-water reaction damaged reactor building (secondary

containment)
* No spent fuel pool information
* High radiation levels reduced to 600 microsieverts/hr (60 millirem/hr) at 2:00 am EDT (March 15) at

site gate. Site gate is same for each unit.

Unit 4
* First fire: Generator lube oil fire in reactor building; IAEA reports that fire out at 2200 EDT, March 14.
* High radiation levels reduced to 600 microsieverts/hr (60 Mr/hr)at 2:30 am EDT

(March 15) at site gate
* Second fire began 5:45am local time in reactor building. Reports indicate not yet contained. TEPCO

determining whether to use helicopter or fire truck to fight fire. Fuel reported uncovered.
* TEPCO reported 30R/hr inside Unit 4 following second fire.
* Reports of hydrogen explosion in Unit 4 due to uncovered fuel in the fuel pool.

Awaiting visual evidence.
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orL0- FEDERAL AND FOREIGN GOVERNMENT CONTROLLED INFORMATION

Units 5 - 6 stable
* Reactor spent fuel pool level unknown. Heatup reported.

Other Japanese Nuclear Sites:
* Fukushima Daini Units 1 - 4: As of 7:15 am on March 15 (Japan), Tepco press release reports reactors

in cold shutdown and offsite power available.
0 Onagawa Units 1 - 3: shutdown, stable, turbine building basement fire extinguished.
0 Kashiwazaki Kariwa Nuclear Power Station (Advanced Reactors): Units 1, 5, 6, 7: normal operation /

Units 2 to 4: regular outage

Protective Action Recommendations

* For Fukushima Daiichi site, Japanese national government issued a protective action recommendation that
instructed evacuation for local residents within a 20km radius of the site boundary and sheltering in place out to
30km for residents who stayed behind

Forecast meteorological data for the 24 hour period (until 5:00pm EDT 5/15) indicates wind remaining toward

offshore (N, NW).

Japan has imposed no-fly zone (30km radius, altitude unlimited) over Daiichi plants.

General Talking Points

* The NRC believes the Japanese response and protective actions are comparable to how the NRC would
respond.

o We advise Americans in Japan to follow the guidance of Japanese officials.

* 6.1 Aftershock near Hamaoka: no damage to reactors
o 5 reactors: 2 are decommissioned; 1 shutdown; 2 operating

* Tepco and US Forces in Japan (USFJ) are working together to allocate firefighting and heavy equipment
capable of pumping seawater from the ocean into containment.

o A list of additional equipment to provide for accident mitigation has been developed by NRC and
provided to USAID.

" Disaster Assistance Response Team arrived Sunday:
o Two NRC team members are in Tokyo working with Ambassador Roos and getting direct information

from Japanese officials.
o Nine additional NRC experts were dispatched to support the Ambassador and Japanese government.

* NRC continues coordination with other Federal agencies and outreach to Congress and States.

* Press releases with message for US citizens: No harmful levels of radiation expected to reach US. Japanese
protective action recommendations are not inconsistent with US. US citizens in Japan should follow Japanese
government directions.

* NRC continues to develop projections of the accident's progression, dose estimates and Q&As, including those
addressing the safety of reactors in operation in the US.

* Government of Japan has accepted US offer to conduct aerial/ground monitoring and also requested potassium
iodide tablets.
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From:
Sent:
To:
Subject:
Attachments:

OST02 HOC
Thursday, March 17, 2011 12:25 AM
PMT10 Hoc
Scan Request
PMT10.pdf
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Update to Information Sheet Regarding the Tohoku Earthquake

The Federation of Electric Power Companies of Japan (FEPC) Washington DC Office

As of 10:15AM (EST), March 16, 2011

Radiation Levels
o At 6:40AM (JST) on March 16, a radiation level of 400 miii sievert per hour was

recorded outside the west side of the secondary containment building of the Unit
3 reactor at Fukushima Daiichi Nuclear Power Station.

* At 6:40AM on March 16, a radiation level of 100 mili sievert per hour
was recorded outside the west side of the secondary containment building
of the Unit 4 reactor at Fukushima Daiichi Nuclear Power Station.

o At 8:47AM on March 16, a radiation level of 150 milli sievert per hour was
recorded outside the secondary containment building of Unit 2 reactor of
Fukushima Daiichi Nuclear Power Station.

" At 8:47AM on March 16, a radiation level of 300 milli sievert per hour
was recorded between the exteriors of the secondary containment
buildings of Unit 2 reactor and Unit 3 reactor of Fukushima Daiichi
Nuclear Power Station.

" At 8:47AM on March 16, a radiation level of 400 milli sievert per hour
was recorded outside the secondary containment building of Unit 3 reactor
of Fukushima Daiichi Nuclear Power Station.

" At 8:47AM on March 16, radiation level of 100 milli sievert per hour was
recorded outside the secondary containment building of Unit 4 reactor of
Fukushima Daiichi Nuclear Power Station.

o At 10:40AM on March 16, a radiation level of 10 milli sievert per hour was
recorded at the main gate of the Fukushima Daiichi Nuclear Power Station.

o At 4:10PM on March 16, a radiation level of 1530 micro sievert per hour was
recorded at the main gate of the Fukushima Daiichi Nuclear Power Station.

o For comparison, a human receives 2400 micro sievert per year from natural
radiation in the form of sunlight, radon, and other sources. One chest CT scan
generates 6900 micro sievert per scan.

" Fukushima Daiichi Unit 1 reactor
o At 6:55AM on March 16, the pressure inside the reactor core was measured at

0.17 MPa. The water level inside the reactor core was measured at 1.8 meters
below the top of the fuel rods.

" Fukushima Daiichi Unit 2 reactor
o At 6:55AM on March 16, the pressure inside the reactor core was measured at

0.043 MPa. The water level inside the reactor core was measured at 1.4 meters
below the top of the fuel rods.

" Fukushima Daiichi Unit 3 reactor
o At 8:37AM on March 16, white smoke was observed emanating from the vicinity

of the secondary containment building.
o At 9:55AM on March 16, the pressure inside the reactor core was measured at

0.088 MPa. The water level inside the reactor core was measured at 1.9 meters
below the top of the fuel rods.

I I I



o At 11:32AM on March 16, the Japanese government announced that the
possibility of significant damage to the primary containment vessel was low.

" Fukushima Daiichi Unit 4 reactor
o At 4:08AM on March 15, the temperature of the spent fuel pool was measured at

183 degrees Fahrenheit.
o. At 5:45AM on March 16, a fire occurred in the vicinity of the third floor of the

secondary containment building.
o At 7:26AM on March 16, no flames or smoke was observed and thus it was

concluded that the fire extinguished on its own accord.
" Fukushima Daiichi Unit 5 reactor

o At 4:OOAM on March 16, the temperature of the spent fuel pool was measured at
141 degrees Fahrenheit.

" Fukushima Daiichi Unit 6 reactor
o At 4:OOAM on March 16, the temperature of the spent fuel pool was measured at

137 degrees Fahrenheit.
" Rokkasho Reprocessing Plant and Accompanying Facilities

o As of 12:OOPM on March 15, power generation of all facilities was restored to the
commercial electricity grid from backup power generation systems. It was
confirmed that no fire, damage to equipment, injuries to personnel occurred.
Radiation levels were measured at a normal level of safety.
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From:
Sent:
To:
Subject:
Attachments:

Gott, William
Friday, March 18, 2011 7:26 AM
OST03 HOC; ET07 Hoc; Marshall, Jane
FW: NRO- response- Staffing Op Center
NRO staff -OP Center Support- Japan.docx

Jane,

This is probably already taken care of by the EST coordinator and Michele Evans but I thought I would forward
just in case.

Bill

From: Merzke, Daniel
Sent: Friday, March 18, 2011 7:23 AM
To: Gott, William
Cc: McDermott, Brian; Morris, Scott; Andersen, James
Subject: FW: NRO- response- Staffing Op Center

Bill, I'm not sure if someone at the Ops Center requested a list of staff available for future staffing of the Ops
Center, but somehow, this list found its way to me. Let me know if I should send it to someone else. Thanks.

Dan

From: Rosales-Cooper, Cindy
Sent: Thursday, March 17, 2011 5:27 PM
To: Williams, Shawn; Merzke, Daniel
Cc: Andersen, James
Subject: FW: NRO- response- Staffing Op Center

FYI...I received an out of office response from both Mary and Nathan.

From: Rosales-Cooper, Cindy
Sent: Thursday, March 17, 2011 5:26 PM
To: Muessle, Mary; Sanfilippo, Nathan; Evans, Michele
Cc: Holahan, Gary
Subject: NRO- response- Staffing Op Center

Michelle,
Attached is the list of staff from NRO who is available to staff the Operations Center during the Japan-
Fukushima emergency.

Thanks

Cindy E. Rosales-Cooper
Technical Assistant for International Activities
Office of New Reactors
(301) 415-1168 I I

ý00,
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NRO Staff available to Staff Op-Center
Fukushima Emergency

3/17/2011

Liaison Team

Cindy Rosales-Cooper (trained LIA-International)
Theresa Clark
Omid Tabatabai
Doug Copeland
Jay Patel
Clint Ashley

Protective Measures Team

Michelle Hart
Charles Hinson-

35 years of NRC Health Physics experience-reviewer for ABWR/ESBWR occupational
David Brown- Meteorology
Brad Harvey- Meteorology
Michael Mazaika- Meterology
Yong Li- GIS
Stephanie Devlin- GIS
Alice Stieve- GIS
Ed Roach-

(currently HPN Communicator) 25 + years industry experience on PWR/emergency
response/health physics (familiar with RASCAL-formerly qualified in Radiological
Assessment)

Ron LaVera-
25 + years industry experience, Certified Health Physicist

George CiCotte-
25 + years regulatory experience, previously qualified HP inspector in NRC and
Agreement State.

Tim Frye-
Former NRR/NRO Health Physics BC, Qualified Resident Inspector BWR-2 (Oyster
Creek)

Peter Kang
Environmental qualification

Joseph Giacinto- Groundwater

Reactor Safety Team

RST Director:
G Holahan
L Dudes (except 3/21- 3/26)
C Ader (except 3/21- 3/26)
M Mayfield



RST- staff

Rich Laura -

RST general support, BWR knowledge, resident inspector
Chris Welch -

was previously qualified and served on the reactor safety team
Al Issa - Significant BWR Design Experience
Manas Chakravorty - Structural
Samir Chakrabarti - Structural
David Jeng - Structural
Jim Xu - Structural
George Thomas- Reactor Systems
Jim Gilmer- Reactor Systems
John Budzynski- Reactor Systems
Zahira Cruz- ET Actions Officer
Ronaldo Jenkins- Electrical Systems

RST Coordinator:

Mark Lombard (except 3/21- 3/26)
Thomas Bergman
Juan Peralta - BC, Integrated Plant Testing/Startup Testing
Shanlai Lu
Jeff Schmidt
Ryan Eul

Severe Accident / PRA:

Don Dube
Ed Fuller
Mark Caruso- PRA/b.5.b
Andrzej Drozd- Severe Accident

BWR Expert

Mike Brown:
Already on the watch bill for BWR experience.

Bob Lukes:
Team Leader, Qualified at Clinton (BWR); 3 months as Resident; HP experience

Tom Fredette:
Former BWR resident inspector and PWR operations STA

Richard Rasmussen -

BC Resident inspector experience, BWR training, and PRA training
Jeff Jacobson -

Resident inspector experience, BWR training, and PRA training
Bob Prato -

BWR Equivalent SRO Cert Susquehanna, 2 year STA Susquehanna, 4 year plant
maintenance engineer Susquehanna, SOARCA Project Manager, B.5.b Project, Target Set
Analysis



Kerri Kavanagh -

Significant BWR Experience
Doug Bullock -

Resident inspector experience, BWR training, and PRA training
Stacy Smith -

Resident inspector experience, BWR training, and PRA training
Eugene Huang -

Resident inspector experience, BWR training, and PRA training
Garrett Newman -

Resident inspector experience, BWR training, and PRA training
Tom Kendzia -

SRO PWR (North Anna), Significant Industry Experience.
Dinesh Taneja -

BWR and environmental qualification
Joseph Ashcraft-

BWR and environmental qualification
David Terao -

previous experience working for Sargent & Lundy doing design backfits for Dresden and
Quad Cities (BWR-3 plants)

Larry Wheeler-
BWR - was a STA at Perry

RST Comm / ERDS Operator

Joe Williams
Ed Roach has some experience on the plant side of ERDS.
Richard Emch

RST Support (Seismology Q&A)

N Chokshi
John Ma
Cliff Munson
Bret Tegeler
Pravin Patel
Dogan Seber

Others willing to support as needed:
Nebiyu Tiruneh- GIS
Daniel Barnhurst- GIS
Henry Jones
Richard Raione
Kenneth See
Peter Chaput
Mark McBride



From: ET07 Hoc
Sent: Friday, March 18, 2011 8:11 PM
To: Stapleton, Bernard
Subject: FW: ACTION: SCI access processing for Jim Dyer

What do we need to do to get Dyer SCI access in case he has watch this weekend?

From: McDermott, Brian
Sent: Friday, March 18, 2011 7:39 PM
To: ET07 Hoc
Subject: ACTION: SCI access processing for Jim Dyer

Please coordinate with INFOSEC to ensure necessary actions for Jim Dyer's access, should he be required to
stand watch prior to next week.

Thanks,
Brian

From: Dyer, Jim
Sent: Friday, March 18, 2011 4:06 PM
To: Melendez, Israel
Cc: Stapleton, Bernard; Rutz, Wayne; McDermott, Brian
Subject: RE: SCI access

I'm tied up...and it's already past 4 PM. I will contact you next week. Thanks. Jim

From: Melendez, Israel
Sent: Friday, March 18, 2011 1:56 PM
To: Dyer, Jim
Cc: Stapleton, Bernard; Melendez, Israel; Rutz, Wayne; McDermott, Brian
Subject: SCI access

Mr. Dyer,

I have just been granted authorization for you to have access to SI. I am located in 0-2 B06. Please
come by before 4:00pm. Should you be unable to attend, Wayne Rutz will be available from 11:00pm to
8:00am to grant you the access required. To find 0-2 B06 from the elevators,

enter the double doors, turn to the left, the door will be on your right, there is an access device to the left of the
door with a white button to ring for access or you may use the wall phone on the other side of the hall way to
call me.

I look forward to meeting and briefing you.

Please confirm your attendance via e-mail or @ 415-2206/9.

Thank you,

Israel A. Melendez, Special Security Qfficer



U. S. NRC
11555 Rockville Pike
Rockville, MD 20852

(301) 415-2209 (Qffice)
(301) 415-2190 (FAX)
(301) 415-1139/8369 (Secure FAX)
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From: Wiggins, Jim
Sent: Friday, March 18, 2011 8:32 AM
To: ET07 Hoc
Subject: FW: Quiet night but several calls tomorrow (Friday)

From: Parsons, Darryl
Sent: Friday, March 18, 2011 6:47 AM
To: Wiggins, Jim
Subject: FW: Quiet night but several calls tomorrow (Friday)

FYI

From: Stapleton, Bernard
Sent: Thursday, March 17, 2011 10:44 PM
To: Holahan, Patricia
Cc: Erlanger, Craig; Parsons, Darryl; Mangefrida, Michael
Subject: Quiet night but several calls tomorrow (Friday)

Very quiet tonight, but a secure video call with White House at 7:30am in the TWFN SCIF (Chairman will stop
by the Ops Center at 7:15am).

At 11:15am the Chairman will speak with Deputy Secy Steinberg (don't know if this is privileged information)
from State Department. This call will be in the OWFN SCIF.

Mike Mangefrida relieved me at 10:00pm and will work till 6:45am. Darryl Parsons will come in around 6:30

and handle the 7:30 call.

The staff turnovers are working pretty well.

Bernard (Bern) Stapleton
Chief, Information Security Branch
U.S. Nuclear Regulatory Commission
(301) 415-2214 0
(301) 415-2190 F
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No. 11-051 March 18, 2011

NRC INFORMS U.S. NUCLEAR POWER PLANTS ON
JAPAN EARTHQUAKE'S EFFECTS

The Nuclear Regulatory Commission has issued an Information Notice to all currently
operating U.S. nuclear power plants, describing the effects of the March 11 earthquake and
tsunami on Japanese nuclear power plants.

The notice provides a brief overview of how the earthquake and tsunami are understood
to have disabled several key cooling systems at the Fukushima Daiichi nuclear power station,
and also hampered efforts to return those systems to service. The notice is based on the NRC's
current understanding of the damage to the reactors and associated spent fuel pools as of Friday,
March 18.

The notice reflects the current belief that the combined effects of the March 11
earthquake and tsunami exceeded the Fukushima Daiichi plant's design limits. The notice also
recounts the NRC's efforts, post-9/1 1, to enhance U.S. plants' abilities to cope with severe
events, such as the loss of large areas of a site, including safety systems and power supplies.

The NRC expects U.S. nuclear power plants will review the entire notice to determine
how it applies to their facilities and consider actions, as appropriate.

News releases are available through a free listserv subscription at the following Web address:
http://www.nrc.gov/puiblic-involve/listserver.html. The NRC homepage at www.nrc.o also offers a SUBSCRIBE
link. E-mail notifications are sent to subscribers when news releases are posted to NRC's website.
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From:

Sent:
To:
Subject:

Attachments:

Weber, Michael
Friday, March 18, 2011 4:39 PM
LIA05 Hoc; RST01 Hoc; OST02 HOC; PMT01 Hoc
FYI - GLOBAL SECURITY NEWSWIRE ARTICLE ABOUT ENTOMBING FUKUSHIMA
DAIICHI
image001.jpg

Japan Could Encase Nuclear Plant in Concrete
Friday, March 18, 2011

Japan could encase the Fukushima Daiichi nuclear power plant in concrete and sand in a final attempt to stop
massive quantities of radioactive material from escaping the site, the facility's operator indicated on Friday (see
GSN, March 17).

(Mar. 18) - A girl is scanned for radiation on Wednesday in Japan's Fukushinia
prefecture. Concrete and sand might be placed over a severely damaged facilit, in the region in a final effort to
prevent major radioactive material releases, the site's operator said on Friday (Ken Shimizu/Getty Images).

Tokyo Electric Power's first reference to the option -- employed in the aftermath of the 1986 Chernobyl disaster
-- suggested efforts to prevent materials at the facility's six reactors from overheating might prove unsuccessful,
according to Reuters (Saoshiro/Negishi, Reuters I, March 18).

Untreated material could melt down or even re-enter the fission process, potentially resulting in much larger
radioactive material releases than have been seen so far from the plant crippled by Friday's 9.0-magnitude
earthquake and devastating tsunami, the New York Times reported. Officials have said the events probably
caused no fewer than 10,000 deaths (Tabuchi/Bradsher, New York Times 1, March 18).

"It is not impossible to encase the reactors in concrete. But our priority right now is to try and cool them down
first," Reuters quoted a representative of the operator as saying (Saoshiro/Negishi, Reuters I).

Authorities were spraying seawater into the No. 1, No. 2 and No. 3 reactors using fire hoses, and the Japanese
Self-Defense Forces dropped four water loads into the No. 3 reactor by helicopter, the International Atomic
Energy Agency said on Thursday, referencing reports by the Japanese government. The U.N. nuclear watchdog
noted that damage had occurred to the cores of the three three reactors, but that the situation "appears to be
relatively stable" (International Atomic Energy Agency release, March 18). X
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"The water is likely to have reached the target," Japanese Air Self Defense Force Chief of Staff Shigeru Iwasaki
'said (Tabuchi/Bradsher, New York Times I).

Water levels were falling in the pressure vessels for reactors No. 5 and No. 6, according to an IAEA statement.

Workers were installing an electrical cable to the No. 2 reactor (International Atomic Energy Agency release).
The goal is to begin supplying electricity by Saturday to water pumps at reactors No. 1 and No. 2, said Hidehiko
Nishiyama, a spokesman for Japan's atomic agency. Power at the No. 4 reactor might also be restored then as
well, he said, adding Japan hopes by Sunday to begin powering pumps at the No. 3 reactor.

Even with power, the pumping systems might fail to function properly due to damage, according to Reuters.

The option of burying parts of the facility "is in the back of our minds, but we are focused on cooling the
reactors down," Nishiyama said (Saoshiro/Negishi, Reuters I).

The No. 4 reactor is still "a major safety concern," the U.N. nuclear watchdog said, adding that Japan has
provided no updates since Monday on the temperature of water in the reactor's cooling pond (International
Atomic Energy Agency release).

The pool could be leaking water through a possible fissure, the U.S. Nuclear Regulatory Commission
determined. The NRC assessment drew from data provided by U.S. contractors at the site when the earthquake
hit, as well as an analysis of developments in the last week, the Los Angeles Times reported (Los Angeles Times,
March 18).

It was unclear whether a fire previously reported at the No. 4 reactor had been extinguished, the New York
Times quoted U.S. officials as saying (Tabuchi/Bradsher, New York Times I).

Japan has requested U.S. support in the nuclear crisis and the sides were discussing possible avenues for
assistance, the Associated Press quoted Japanese Chief Cabinet Secretary Yukio Edano as saying on Friday
(Associated Press/Yahoo!News, March 18). Nine U.S. personnel set to deploy to Japan specialize in defending
against nuclear, biological and chemical weapons, Kyodo News quoted a Defense Department official as saying
(Kyodo News, March 17).

Conditions at the Fukushima Daiichi facility were "reasonably stable," Reuters quoted IAEA official Graham
Andrew as saying on Thursday.

"It hasn't got worse, which is positive," Andrew said. "The situation remains very serious but there has been no
significant worsening since yesterday."

"As of today I'm not aware that anyone has died from this accident. That is not to seem complacent, we're far
from that," he said.

The U.N. nuclear watchdog has been periodically updated since Wednesday on radiation dose rates in 47
Japanese cities, Andrew said. Radiation intensity in Tokyo has remained largely consistent and is still "well
below levels that are dangerous to human health," he said (Dahl/Westall, Reuters II, March 17).

Japan has upgraded the Fukushima facility's nuclear incident level from 4 to 5 on a scale that tops out at 7, the
agency announced on Friday (Dahl/Westall, Reuters l1, March 18).

IAEA Director General Yukiya Amano on Friday pressed Tokyo to provide his monitoring organization with
additional details on the "extremely serious" emergency, the Xinhua News Agency reported.
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"There, is the opinion in the international community that more detailed information is needed," Amano
leportedly told Prime Minister Naoto Kan in Tokyo. Kan said he would do his best to cooperate (Xinhua News
Agency, March 18).

Mike

Michael Weber
Deputy Executive Director for Materials, Waste, Research,
State, Tribal, and Compliance Programs
U.S. Nuclear Regulatory Commission

301-415-1705
Mail Stop 016E15
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From: EI-Jaby, Ali <Ali.EI-Jaby@cnsc-ccsn.gc.ca>
Sent: Friday, March 18, 2011 10:40 AM
To: RST01 Hoc
Cc: EOC2, External Liaison Officer
Subject: RE: CNSC Canada contact - request for dose measurements on site by USNRC

Thank you. Please cc the information to our External Liaison Officer (email is cc'd) as well.

ALl

From: RST01 Hoc [mailto:RSTO1.Hoc@nrc.gov]
Sent: Friday, March 18, 2011 10:17 AM
To: PMT01 Hoc
Cc: El-Jaby, Ali
Subject: FW: CNSC Canada contact - request for dose measurements on site by USNRC

Mr. EI-Jaby is a representative of CNSC, and had requested information regarding radiation surveys conducted by DOE in
a telephone conference earlier today.

Joe Williams
RST Coordinator

From: EI-Jaby, Ali [mailto:Ali.EI-Jaby@cnsc-ccsn.gc.ca]
Sent: Friday, March 18, 2011 10:09 AM
To: RST01 Hoc
Cc: EOC2, External Liaison Officer; EOC14, Technical Team
Subject: CNSC Canada contact - request for dose measurements on site by USNRC

Good day,

As discussed during the teleconference today at 0930 EDT, my full name and email information are listed below.

Ali EI-Jaby
Ali. El-Jaby(,cnsc-ccsn.qc.ca

Many thanks,

ALl

The information contained in this e-mail is intended solely for the use.,of the named
addressee. Access, copying, or re-use of the e-mail or a nyinfOfiation contained

therein by any other person is not authorized. If yyo are not the intended recipient,
please notify us immediately by returning th•r ail to the originator.

Ce message est strictement r6se a lrusage du destinataire indiqu6. Si vous n'6tes
pas le destinataire de ce m=ege, la consultation ou la reproduction m6me partielle de
ce message et des re __ nements qu'il contient est non autorisee. Si ce message
vous a 6t6 trans rr ar erreur, veuillez en informer I'exp~diteur en lui retournant ce
message immediatement.

1



The information contained in this e-mail is intended solely for the use of the named
addressee. Access, copying, or re-use of the e-mail or any~information contained
therein by any other person is not authorized. If you ,re-'Hobt the intended recipient,
please notify us immediately by returning the e-raillo the originator.

Ce message est strictement reserv6e age du destinataire indique. Si vous n'6tes
pas le destinataire de ce message consultation ou la reproduction m6me partielle de
ce message et des renseignee ts qu'il contient est non autoris6e. Si ce message
vous a ete transmis par er r, veuillez en informer 1'exp~diteur en lui retournant ce
message imm6diatement.
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From: ET02 Hoc
Sent: Friday, March 18, 2011 8:28 PM
To: RST01 Hoc
Subject: RE: look at blast video again

It just looks at some points like there are chunks of things that flew off. It was a much larger blast (I think about twice in
height if I remember) than the U1 blast. Watch for heavily smoking chunks of stuff falling back down. You have to look
a little hard due to resolution.

From: RST01 Hoc
Sent: Friday, March 18, 2011 8:08 PM
To: ET02 Hoc
Subject: RE: look at blast video again

Anything we are to be making note of?

From: ET02 Hoc
Sent: Friday, March 18, 2011 8:03 PM
To: RSTO1 Hoc
Subject: look at blast video again

http://www.youtube.com/watch?v=SeSTql-wqQY

0
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From: ET02 Hoc
Sent: Friday, March 18, 2011 8:33 PM
To: RST01 Hoc
Subject: RE: look at blast video again

This is a little better U2 resolution. http://www.youtube.com/watch?v=T N-wNFSGvQ

From: RST01 Hoc
Sent: Friday, March 18, 2011 8:08 PM
To: ET02 Hoc
Subject: RE: look at blast video again

Anything we are to be making note of?

From: ET02 Hoc
Sent: Friday, March 18, 2011 8:03 PM
To: RSTO1 Hoc
Subject: look at blast video again

http://www.youtube.com/watch?v=SeSTcal-wciQY

1
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From: RST01 Hoc
Sent: Friday, March 18, 2011 4:01 PM
To: ET07 Hoc
Subject: FW: Japan Aid.xlsx
Attachments: Japan Aid.xlsx

From: RSTO1 Hoc
Sent: Friday, March 18, 2011 3:53 PM
To: RST03 Hoc
Subject: Japan Aid.xlsx

1



5

-- SI--

-- I T

p
I

mom

PINNII ~ -r - CS)

I - - 4,~~ - - - - ______ - -

~ -r - - II~

-C-

~ ~ ~
~ 1 E F .. F..e

I-Ijr...Ns.

~ ,I E~

--- en.-

ix--,-

--- N-

C-

,.,.. .5.: - NJ * . X* 4.55) - N L~ .,

-- I---- .84~~e
1aS~

-"-en- ~ ~, I~ - -, ~ - - - - _____ - - _____

1S1. 5.4, 55 - - CI) _______

W.,h51. I-UrIS I 4 ~I - CS) ________
a.mrin....
- IIrcL.

- --

- a a , ~ aol..)

C . a I~ U ~ ~)F - - - - - - - -

tic ~m.. N AN..F I 1)

.. u.b.I*h, Ian - - - CS) - - - - - - - _____
N-

.. 4,1.Cc.. * - - - 5) - - - SONS sI-S

.. CSC - - - 4,,) - - _______ - - - S..S

I.h,. - S C~ - - - _______ - - - LISJUJ
I--I-
.len. I- * 4 ___________

VN Ep-S 1I

us O

Wala. Nai

0mN~~

-S.----

-en----
-IS------
I-.--

m

i.ME...
Ni S S- S Si I i tL I 3 1 ti~ ~ i~ ~ ~ ____ 1 i i i i i i i i 1ýWIw

I'-.-
-- a---

Fi t . 1 1 I I H i l It I-7 1". 1



From: LIA02 Hoc
Sent: Friday, March 18, 2011 5:39 AM
To: Trapp, James; Ulses, Anthony
Cc: RST01 Hoc; PMT01 Hoc; LIA06 Hoc; Smith, Brooke; Foggie, Kirk
Subject: DTRA USFJ

Jim/Tony,

We just received a call from DTRA (Alex Robinson) that they have received word (that they feel is solid information) that
the #3 Rx is dry. Do you have corroborating reports that either the reactor or SFP may be dry?

Thanks
Brian



From: Batkin, Joshua
Sent: Saturday, March 19, 2011 8:02 PM
To: LIA03 Hoc
Subject: Re: USAID travel budget stuff worked out?- eom

Steve and jim have guidance and are working it with usaid.

Joshua C. Batkin
Chief of Staff
Chairman Gregory B. Jaczko
(301) 415-1820

From: LIA03 Hoc
To: Batkin, Joshua
Sent: Sat Mar 19 20:01:04 2011
Subject: RE: USAID travel budget stuff worked out?- eom

Josh,
Asking. This is Jenny at the LIA03 desk. Nader wanted me to follow-up.

-Jenny

From: Batkin, Joshua
Sent: Saturday, March 19, 2011 8:00 PM
To: LIA03 Hoc
Subject: Re: USAID travel budget stuff worked out?- eom

Asking or telling? And who is this?

Joshua C. Batkin
Chief of Staff
Chairman Gregory B. Jaczko
(301) 415-1820

From: LIA03 Hoc
To: Batkin, Joshua
Sent: Sat Mar 19 19:29:08 2011
Subject: USAID travel budget stuff worked out?- eom

1



From:
Sent:
To:
Subject
Attachments:

Michael W. Chinworth <michael-chinworth@jnes-usa.org>
Saturday, March 19, 2011 6:12 PM
LIA01 Hoc; LIA02 Hoc; UA03 Hoc
Monitoring data (1 of 2)
1303724_13.pdft 1303724_1919.pdf

Just in case, latest Ministry of Education (MEXT data is attached.

Michael W. Chinworth
Senior Researcher
Japan Nuclear Energy Safety Organization (JNES)
1850 M Street, N.W.
Suite 1070
Washington, D.C. 20036
202-223-9584 (tel)
202-223-9585 (fax)

1
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Attachment 1303724_1919.pdf(86749 bytes ) cannot be converted to
PDF format.
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Attachment 1303724_13.pdf(399159 bytes ) cannot be converted to
PDF format.
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From: Michael W. Chinworth <michael-chinworth@jnes-usa.org>
Sent: Saturday, March 19, 2011 6:45 PM
To: LIA03 Hoc
Subject: Re: Monitoring data (1 of 2)

Excellent.

There is additional data on the MEXT site for Ibaraki Prefecture.

Hope all is well.

Best,
Michael C.

On 3/19/2011 6:13 PM, LIA03 Hoc wrote:
> Thanks Michael. Our translator is working on it here.

> -Jenny

------ Original Message -----
> From: Michael W. Chinworth [mailto:michael-chinworth@jnes-usa.org]
> Sent: Saturday, March 19, 2011 6:12 PM
> To: LIAO1 Hoc; LIA02 Hoc; LIA03 Hoc
> Subject: Monitoring data (1 of 2)

> Just in case, latest Ministry of Education (MEXT data is attached.

> Michael W. Chinworth
> Senior Researcher
> Japan Nuclear Energy Safety Organization (JNES) 1850 M Street, N.W.
> Suite 1070
> Washington, D.C. 20036
> 202-223-9584 (tel)
> 202-223-9585 (fax)

Michael W. Chinworth
Senior Researcher
Japan Nuclear Energy Safety Organization (JNES)
1850 M Street, N.W.
Suite 1070
Washington, D.C. 20036

1



202-223-9584 (tel)
202-223-9585 (fax)
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From: ET07 Hoc
Sent: Saturday, March 19, 2011 7:42 PM
To: RMTPACTSUELNRC
Subject: RE: Guidance/ Path Forward?

Brian Sheron just spoke with John Monninger about this. I think John knows where we want to go with this.

John Jolicoeur
ET Status Officer

From: RMTPACTSUELNRC [mailto:RMTPACTSUELNRC@ofda.gov]
Sent: Saturday, March 19, 2011 7:08 PM
To: ET07 Hoc
Subject: Guidance/ Path Forward?

Bill, Jane, Jeff:

Is someone available to advise the NRC liaisons down here at USAID. We are unsure of our role going forward on this
Bechtel pump issue. Any insights would be helpful?

Thanks
Michael I. Dudek

1



From: LIA02 Hoc
Sent: Saturday, March 19, 2011 7:33 AM
To: LIA03 Hoc
Subject: FW: Shift Change

From: LIA02 Hoc
Sent: Saturday, March 19, 2011 7:33 AM
To: Foggie, Kirk; Smith, Brooke
Cc: LIA02 Hoc
Subject: Shift Change

Steve Bloom and Lance English are at the desk.

coý 
60<I



From: Billings, Sally
Sent: Friday, March 18, 2011 2:48 PM
To: Schwartzman, Jennifer; Mamish, Nader
Subject: FW: Supplies for DART

Here is what was sent with Chuck Casto. I was not aware that Tom had met him and provided additional
KI. They may be ok for the short term with this; however, we probably want to have more on hand when we
send a replacement team. We are working this through Trish Milligan in EP and she has reached out to a
company in PA to resupply our stockpile.

From: Billings, Sally
Sent: Friday, March 18, 2011 2:38 PM
To: ET07 Hoc
Subject: Supplies for DART

Tom Andrews, RIV ERC, met with Chuck Casto in Dallas on his way to Japan and provided Chuck with the following:

- 53 Packs of 14 KI Tablets (1-dose daily)
-10 TLDs
- 15 Pocket Chambers

o 5-200mR
o 1 -IR
o 5-5R

- Dosimeter charger
- "D" Cell Batteries

NOTE: A "Compounding Pharmacy" has the capability to make KI capsules; however, a prescription is needed.

Saly A. Billings
Emnergency Response Coordinator
Exercise Coordination Branch
US Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, Maryland 20852

301-415-6412

"All people smile in the same language"

1



From: Mamish, Nader
Sent: Saturday, March 19, 2011 9:06 PM
To: LIA03 Hoc
Subject: RE: Travelers checklist and passport

Thank you

From: LIA03 Hoc
Sent: Saturday, March 19, 2011 9:05 PM
To: Mamish, Nader; Dembek, Stephen
Cc: LIA02 Hoc
Subject: RE: Travelers checklist and passport

Thanks Nader. We will proceed on those actions here.

Steve D- The gentleman that will need an expided passport is Jack Giessner (from Region Ill) since his expired. What
information do you need from him to proceed?

Thanks!
-Jenny

From: Mamish, Nader
Sent: Saturday, March 19, 2011 8:57 PM
To: LIA03 Hoc
Cc: Dembek, Stephen
Subject: RE: Travelers checklist and passport

Please send it out and copy me and Steve. Does the check list have a "contact no." for each item? If not, we
should try to help the travelers ... for example contact CSC for blackberries, etc. Karen Jackson (NSIR/OPS
center) is a great resource.

I suggest you contact US AID or Steve D. for expediting passports.

From: LIA03 Hoc
Sent: Saturday, March 19, 2011 6:20 PM
To: Mamish, Nader
Subject: Travelers checklist and passport

Nader,
We have updated the checklist as requested. In your opinion, do you think it's too early to send it out to the next round
of travelers?

Also, one gentleman needs an expedited passport. Whom should I connect him with to start that process?

(I don't know if you're still here at the Op Center)

Please let me know if there's anything additional you'd like us to accomplish on this end.

Thanks!

1



-Jenny
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From:
Sent:
To:
Subject:
Attachments:

LIA07 Hoc
Saturday, March 19, 2011 2:35 AM
LIA02 Hoc; LIA03 Hoc
InternationalActivities-3-18-2011.doc
USNRC Earthquake-Tsunami Update.031811.1800EDT.docx;
InternationalActivities-3-18-2011.doc

Attached is the doc that was sent yesterday morning. I also attached the SITReport from 6:00pm Friday, March 17.
Information pertaining to International response is located on page 5. I'll bring the revised copy around shortly.

Thanks,
Christine

I



From: Emche, Danielle
Sent: Saturday, March 19, 2011 8:09 AM
To: LIA03 Hoc
Subject: Re: Another NISA eoc question

No just RST
Danielle
Sent from an NRC BlackBerry.

----- Original Message -----
From: LIA03 Hoc
To: Emche, Danielle
Sent: Sat Mar 19 08:08:20 2011
Subject: RE: Another NISA eoc question

PMT also?

--- -- Original Message -----
From: Emche, Danielle
Sent: Saturday, March 19, 2011 8:07 AM
To: LIA03 Hoc
Subject: Another NISA eoc question

Can you forward this to RST also? Please let me know answers to both!

It appears that the US solution is based on input from Bechtel. Should Japan staff up with a Japanese engineering
company or the self-defense force? Danielle Sent from an NRC BlackBerry.

I



From: Stone, Rebecca
Sent: Saturday, March 19, 2011 11:32 PM
To: Kugler, Andrew
Subject: RE: Correction: FOIA information request

Andy,

As far as I know, everything is being emailed and it will be sorted form there. So yes, please send that.

Thanks,
Rebecca

From: Kugler, Andrew
Sent: Saturday, March 19, 2011 4:22 PM
To: Stone, Rebecca
Subject: RE: Correction: FOIA information request

Rebecca

The only emails I've received or sent were related to the watchbill for the Ops Center. Are we to include those?

Andy

From: OST01 HOC
Sent: Saturday, March 19, 2011 3:25 PM
To: Abrams, Charlotte; Adams, John; Afshar-Tous, Mugeh; Alemu, Bezakulu; Alter, Peter; Anderson, James; Ashkeboussi,
Nima; Baker, Stephen; Bergman, Thomas; Berry, Rollie; Bloom, Steven; Blount, Tom; Boger, Bruce; Bower, Anthony;
Brandon, Lou; Brandt, Philip; Brock, Kathryn; Brown, Cris; Brown, David; Brown, Eva; Brown, Frederick; Bukharin, Oleg;
Camper, Larry; Carpenter, Cynthia; Case, Michael; Casto, Greg; Cervera, Margaret; Chazell, Russell; Chen, Yen-Ju;
Chokshi, Nilesh; Chowdhury, Prosanta; Circle, Jeff; Clement, Richard; Clinton, Rebecca; Collins, Frank; Cool, Donald;
Costa, Arlon; Crutchley, Mary Glenn; Cruz, Zahira; Dacus, Eugene; DeCicco, Joseph; Decker, David; Dembek, Stephen;
Devlin, Stephanie; Doane, Margaret; Dorman, Dan; Dozier, Jerry; Droggitis, Spiros; Dudek, Michael; Dudes, Laura;
Emche, Danielle; English, Lance; Erlanger, Craig; Esmaili, Hossein; Figueroa, Roberto; Fiske, Jonathan; Franovich, Rani;
Fuller, Edward; Galletta, Thomas; Gambone, Kimberly; Glitter, Joseph; Gordon, Dennis; Gott, William; Grant, Jeffery;
Grobe, Jack; Hale, Jerry; Hardesty, Duane; Hart, Ken; Hart, Michelle; Hasselberg, Rick; Henderson, Karen; Hiland,
Patrick; Holahan, Patricia; Holahan, Vincent; Holian, Brian; Huyck, Doug; Howard, Tabitha; Huffert, Anthony; Hurd,
Sapna; Isom, James; Jackson, Karen; Jessie, Janelle; Johnson, Michael; Jolicoeur, John; Jones, Andrea; ]ones, Cynthia;
Kahler, Carolyn; Kammerer, Annie; Karas, Rebecca; Khan, Omar; Kowalczik, Jeffrey; Kozal, Jason; Kratchman, Jessica;
Kugler, Andrew; Lamb, Christopher; Larson, Emily; LaVie, Steve; Lewis, Robert; Li, Yong; Lombard, Mark; Lubinski, John;
Lynch, Jeffery; Mamish, Nader; Manahan, Michelle; Marksberry, Don; Marshall, Jane; Mayros, Lauren; Mazaika, Michael;
McConnell, Keith; McCoppin, Michael; McDermott, Brian; McGinty, Tim; McMurtray, Anthony; Merritt, Christina; Meyer,
Karen; Miller, Charles; Miller, Chris; Milligan, Patricia; Mohseni, Aby; Moore, Scott; Morlang, Gary; Morris, Scott; Mroz
(Sahm), Sara; Munson, Clifford; Murray, Charles; Nerret, Amanda; Norris, Michael; Norton, Charles; Ordaz, Vonna;
Padovan, Mark; Patel, Jay; Parillo, John; Pope, Tia; Purdy, Gary; Quinlan, Kevin; Ragland, Robert; Ralph, Melissa; Reed,
Elizabeth; Reed, Wendy; Reis, Terrence; Riley (OCA), Timothy; Rini, Brett; Rodriguez-Luccioni, Hector; Rosenberg,
Stacey; Ross-Lee, MaryJane; Roundtree, Amy; Ruland, William; Salay, Michael; Salus, Amy; Sanfilippo, Nathan;
Scarbrough, Thomas; Schaperow, Jason; Schmidt, Duane; Schoenebeck, Greg; Schrader, Eric; Schwartzman, Jennifer;
Seber, Dogan; Shane, Raeann; Shea, James; Shepherd, Jill; Sheron, Brian; Skeen, David; Sloan, Scott; Smiroldo,
Elizabeth; Smith, Theodore; Stahl, Eric; Stang, Annette; Steger (Tucci), Christine; Stieve, Alice; Stone, Rebecca; Stransky,
Robert; Sturz, Fritz; Sullivan, Randy; Sun, Casper; Tappert, John; Temple, Jeffrey; Thaggard, Mark; Thomas, Eric; Thorp,
John; Tobin, Jennifer; Trefethen, Jean; Tschiltz, Michael; Turtil, Richard; Uhle, Jennifer; Valencia, Sandra; Vaughn,



James; Vick, Lawrence; Wastler, Sandra; Watson, Bruce; Weber, Michael; Webber, Robert; White, Bernard; Wiggins, Jim;
Williams, Donna; Williams, Joseph; Williamson, Linda; Willis, Dori; Wimbush, Andrea; Wittick, Brian; Wray, John; Wright,
Lisa (Gibney); Wright, Ned; Wunder, George; Young, Francis; Zimmerman, Roy
Subject: Correction: FOIA information request

Good Afternoon All,

The staff of the NRC HOC has received a broad scope FOIA request from the Associated Press requiring the release of all
communications pertaining to the Japanese nuclear incidents caused by the March 11, 2011, earthquake and tsunami.

In response to this request, an email account is being created as a FOIA drop box. In the near future, you will be
required to forward all emails that you have received (either to your personal email or HOC computer email) relating to
these events to the established drop box. This includes emails that you have deleted but have the ability to restore. In
addition, all future emails pertaining to the Japanese nuclear incidents MUST be copied to this drop box. The address is
FOIA Response.hoc Resource@nrc.gov or FoiaResponse.hoc@nrc.gov.

A team is currently being assembled to ensure that all forwarded communications will be reviewed, and any information
that qualifies for exemption (including P.I.I.) will be redacted. Therefore, you do not need to filter or redact any
communication that is to be forwarded for compliance with this FOIA request.

This request has been granted expedited processing. It requires timely action from each of us to comply within the time
constraints.

If you have any questions or concerns, please contact Rebecca Stone, Melissa Ralph, or Jonathan Fiske.

2



From: Jones, Andrea
Sent: Saturday, March 19, 2011 6:57 PM
To: LIA03 Hoc; LIA02 Hoc
Subject: FW: Cooperation and Regulatory Efforts in Response to Japan Nuclear Event

Please see message from Swiss regulator ENSI.

From: Straub Markus [Markus.Straub@ensi.ch]
Sent: Saturday, March 19, 2011 11:21 AM
To: Jones, Andrea
Subject: AW: Cooperation and Regulatory Efforts in Response to Japan Nuclear Event

Hello Andrea

A coworker of ENSI participated in a Swiss Rescue Team. She is in Tokyo now and sends us radiation monitoring results.
They seem to be okay so far.

The government suspended for the time being the early site permit application procedure for the three planned new
NPPs in Switzerland.

Best regards,
Markus

Dr. Markus Straub
Section Head

Swiss Federal Nuclear Safety Inspectorate ENSI Law, Information, Research and International Programs Section

Industriestrasse 19
CH-5200 Brugg
Tel. +41(0)56 460 86 16
Fax +41(0)56 460 84 99
www.ensi.ch

Von: Jones, Andrea [mailto:Andrea.Jones2@nrc.gov]
Gesendet: Freitag, 18. MIrz 2011 21:54
An: Straub Markus
Betreff: Cooperation and Regulatory Efforts in Response to Japan Nuclear Event

Hi Markus,

In response to the nuclear events at Fukushima nuclear reactor site, has ENSI sent any staff to assist the Japanese
efforts. Also, I read on the internet that Switzerland has suspended plans to build and replace nuclear plants and that no
new ones would be permitted until experts had reviewed safety standards and reported back. Is this true? Any info you
can give me I will appreciate. Thanks



Arltlrea R. Jones
International Relations Officer
Office of International Programs
U.S. Nuclear Regulatory Commission
301-415-2309
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From: OST01 HOC
Sent: Saturday, March 19, 2011 1:00 PM
To: Anderson, Joseph
Cc: Dudek, Michael; Kozal, Jason; Kahler, Robert; Williams, Kevin; Kowalczik, Jeffrey; Trocine,

Leigh
Subject: RE: FOIA information request

Joe,

I do not know the answer to your question, but will try to find out.

Clyde Ragland
ETS Coordinator

From: Anderson, Joseph
Sent: Saturday, March 19, 2011 12:50 PM
To: OST01 HOC
Cc: Dudek, Michael; Kozal, Jason; Kahler, Robert; Williams, Kevin; Kowalczik, Jeffrey; Trocine, Leigh
Subject: RE: FOIA information request

Clarification requested. NRC Liaisons at USAID are using a USAID e-mail account (RMTPACTSU ELNRC0ofda.cqov) to
communicate between Response Management Team Groups. Since this is not an NRC account, I would assume this does
not apply. However, e-mails sent by and received from NRC staff from/to USAID - specifically from NRC Liaisons, would
be captured as part of e-mail traffic received/sent by OPS Center teams and, as such, should be forwarded to by these
respective OPS Center teams.

If this assessment is incorrect, then I would request that someone reach out to USAID to provide further clarification to
USAID before we forward e-mails contained in their e-mail accounts.

From: OST01 HOC
Sent: Saturday, March 19, 2011 6:54 AM
To: Dudek, Michael; Kozal, Jason; Kowalczik, Jeffrey; Trocine, Leigh; Anderson, Joseph; Kahler, Robert; Williams, Kevin
Subject: FOIA information request

Good Morning All,

The staff of the HOC has received a broad scope FOIA request from the Associated Press requiring the release of all
communications pertaining to the Japanese nuclear incidents caused by the March 11, 2011, earthquake and tsunami.

In response to this request, an email account is being created as a FOIA drop box. In the near future, you will be
required to forward all emails that you have received (either to your personal email or HOC computer email) relating to
these events to the established drop box. This includes emails that you have deleted but have the ability to restore. In
addition, all future emails pertaining to the Japanese nuclear incidents MUST be copied to this drop box. The address is
FOIAResource.hoc@nrc.gov.

A team is currently being assembled to ensure that all forwarded communications will be reviewed, and any information
that qualifies for exemption (including P.I.I.) will be redacted. Therefore, you do not need to filter or redact any
communication that is to be forwarded for compliance with this FOIA request.



This request has been granted expedited processing. It requires timely action from each of us to comply within the time
constraints.

If you have any questions or concerns, please contact Rebecca Stone, Melissa Ralph, or Jonathan Fiske.

NOTE: If any other NRC employees take shifts at USAID, please forward this email to them. Thanks!
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From: Billings, Sally
Sent: Saturday, March 19, 2011 9:06 AM
To: McKinley, Raymond
Subject: RE: KI Supplies for DART

Yeah, it was a rush order from somewhere in PA. Shoot her an e-mail, she'll let you know.

From: McKinley, Raymond
Sent: Friday, March 18, 2011 4:52 PM
To: Billings, Sally
Subject: RE: KI Supplies for DART

OK. I think she was looking to get it from Pennsylvania. Just saw that in WEB-EOC. Felicia just checked
everywhere. None to be bought commercially until April.

From: Billings, Sally
Sent: Friday, March 18, 2011 4:49 PM
To: McKinley, Raymond
Subject: RE: KI Supplies for DART

No but if you need to know, check with Patricia Milligan - she's our KI expert and ordered them for us.

From: McKinley, Raymond
Sent: Friday, March 18, 2011 4:48 PM
To: Billings, Sally
Subject: RE: KI Supplies for DART

Great! Do you know where they got it?

From: Billings, Sally
Sent: Friday, March 18, 2011 4:46 PM
To: McKinley, Raymond
Subject: RE: KI Supplies for DART

We have 200 boxes on the way now to be here tomorrow.

From: McKinley, Raymond
Sent: Friday, March 18, 2011 3:45 PM
To: Billings, Sally; Marshall, Jane
Cc: Lew, David; Wilson, Peter; Weerakkody, Sunil; Henderson, Pamela; Hinson, Felicia
Subject: RE: KI Supplies for DART
Importance: High

Sally,

I understand that you have enough KI for now.

I would strongly recommend that HQ have the ADM procurement folks engage right away to order KI on an
expedited basis to obtain KI for future missions to Japan and to maintain a stockpile at HQ. HQ needs it not
only for deployment of staff to the field but also in the event of a nuclear incident near HQ (Calvert Cliffs,
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weapons, etc.). Here is a Form 30 that Felicia used to buy KI the last time around. It gives a few government
vendors. The procurement folks may need to reach out to FEMA or the states since all of the vendors appear
to be tapped out. Our Agency probably has some procurement leverage though since we have purchased
over 11 million tablets in support of the states (factoid on one of the vendor sites).

Dave Lew, our Deputy Regional Administrator, is not comfortable depleting our KI inventory any further, nor am
I especially considering the depleted national supply. We are at our response minimum after sending Region
IV 18 packs of 14 tablets to replenish their supply that they already sent to Japan. All of the other Regions are
at a minimum as well. We need to maintain our domestic response capability as our first priority, so I would ask
that HQ please expedite the purchase of KI or work through FEMA to get some to support the international
effort. I am sure that we will be continuing to send people for weeks to come.

This KI procurement issue should be tracked as a priority in the Ops Center. In the end, we will support an
emergent request for KI, but we need to be pursuing procurement as well. Depleting our current minimum
supplies should be a last resort with the full understanding that we may impede our domestic response
capability. It would need to be approved at the RA/DRA level.

Ray

From: Billings, Sally
Sent: Friday, March 18, 2011 2:40 PM
To: McKinley, Raymond
Subject: RE: Supplies for DART

I think so for right now.

From: McKinley, Raymond
Sent: Friday, March 18, 2011 2:39 PM
To: Billings, Sally
Subject: RE: Supplies for DART

Are we good?

From: Billings, Sally
Sent: Friday, March 18, 2011 2:38 PM
To: ET07 Hoc
Subject: Supplies for DART

Tom Andrews, RIV ERC, met with Chuck Casto in Dallas on his way to Japan and provided Chuck with the following:

- 53 Packs of 14 KI Tablets (1-dose daily)
- 10 TLDs
- 15 Pocket Chambers

o 5-200mR
o 1 -1R
o 5-5R

- Dosimeter charger
- "D" Cell Batteries

NOTE: A "Compounding Pharmacy" has the capability to make KI capsules; however, a prescription is needed.
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Sally A. Billings
Emnergency Response Coordinator
Exercise Coordination Branch
US Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, Mairland 20852

301-415-6412

"All people smile in the same language"
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From: PMT03 Hoc
Sent: Sunday, March 20, 2011 5:26 PM
To: Hoc, PMT12; PMT07 Hoc
Subject: RE: Utube video of workers

Fukushima Daiichi Worker Interviews

Source: NHK World (www.youtube.com/watch?v=qc3BKldg3-c)
Received from ET02 at 16:37 on 3/20/11

Summary:

Interviewed two Fukushima Daiichi workers. One was on the Unit 4 refueling floor when the quake occurred. No
mention of exposure. Observed waves in the spent fuel pool, was "drenched" along with other workers by those
waves. Had difficulty navigating his way out of the building, as outage machinery was "toppled" from the quake and
plant lighting was lost after the station blackout.

The other worker was "napping in a corridor connected to the main building" when the Unit 1 hydrogen explosion
occurred. Chaos ensued when the corridor roof came crashing down from ten meters overhead. Was also onsite when
the Unit 3 hydrogen explosion occurred two days later. Noted that radiation levels then increased rapidly. "People who
worked outside for 15-30 minutes showed radiation levels of more than 10 mSv" [1 rem].

From: Hoc, PMT12
Sent: Sunday, March 20, 2011 4:39 PM
To: PMT03 Hoc
Subject: FW: Utube video of workers

From: ET02 Hoc
Sent: Sunday, March 20, 2011 4:37 PM
To: RST01 Hoc; Hoc, PMT12
Subject: Utube video of workers

http://www.youtube.com/watch?v=qc3BKIdg3-c
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From: LIA02 Hoc
Sent: Sunday, March 20, 2011 5:11 PM
To: Scott, Michael; Blarney, Alan; Jackson, Todd; Giessner, John; Taylor, Robert; Miller,

Marie; Ali, Syed; Sheikh, Abdul; Way, Ralph; Ramsey, Jack
Cc: LIA03 Hoc; LIA07 Hoc
Subject: Japan E-Mail Distribution

FYI - You have all been added to the "Liaison Japan" email distribution group and should start receiving emails shortly. If
you don't start seeing emails, please contact the international liaisons and we will make sure you are added.

Thanks,
Eric



From: LIA02 Hoc
Sent: Sunday, March 20, 2011 7:21 AM
To: Smith, Brooke; Foggie, Kirk
Cc: LIA07 Hoc; LIA03 Hoc
Subject: Shift Change Notice

Jen Schwartzman and Charlotte Abrams have left the Ops Center.

Steve Baker and Karen Henderson are now on duty for the next 8 hours 7:00am until 3:00pm, EDT.

We hope both of you are doing well.

Steve



From:
Sent:
Subject:
Attachments:

[IA07 Hoc
Sunday, March 20, 2011 5:57 PM
USNRC Earthquake-Tsunami Update 03.20.11--1800 EDT
USNRC Earthquake-Tsunami Update.032011.1800EDT.pdf

Attached, please find the 1800 EDT March 20, 2011 status update from the US Nuclear Regulatory Commission's
Emergency Operations Center regarding the impacts of the earthquake/tsunami.

Please note that this information is "Official Use Only" and is only being shared within the federal family.

Please call the Headquarters Operations Officer at 301-816-5100 with questions.

- Caroline

Caroline Nguyen
Office of Nuclear Reactor Regulation
US Nuclear Regulatory Commission
Caroline.Nguyen@nrc.gov
LIAO7.HOC@nrc.gov (Operations Center)

()-QQ '! 4 0
1



From: LIA02 Hoc
Sent: Sunday, March 20, 2011 3:28 PM
To: LIA03 Hoc
Subject: cut & paste for Karen's Chron

In response to questions from Mark Shaffer (DOS) regarding variations in reports of the status of Reactor 3 and Unit
4's spent fuel storage, the team drafted and cleared a response back to DOS that better characterized their statuses.

Efforts to arrange for a conference room of the US delegation in Japan at the request of the team were
subsequently cancelled by the US Delegation. Barbara Gussack of Operations is braced to submit an actual
request for a conference room once the delegation agrees they need one.

In support of a FOIA all Emails on LIA 02 through noon March 19, 2011 have been forwarded to a FOIA email
address dedicated to the request. In some instances, the emails needed to be sent in small increments due to
exceeding what Outlook could cope with.

The 2:00 meeting with Canada and the UK gleaned little information due to the sensitivity of releasing the data.
It was however agreed to continue to meet daily at 2:00 pm in hopes that more information sharing would be
possible. Neither the UK nor Canada offered a counter proposal of Japan's current evacuation zone of 20K.



From: Dembek, Stephen
Sent: Sunday, March 20, 2011 10:20 PM
To: RMTPACTSUELNRC@ofda.gov
Cc: LIA02 Hoc; LIA03 Hoc
Subject: FW: NRC Travelers to Japan

Will USAID still be making the arrangements for NRC travelers to Japan? I realize we still have to work out the financing,
but it was my understanding that no matter which agency paid for the travel, USAID could do the arrangements for the
NRC travelers including expediting passports.

Is that correct?

Steve Dembek

From: LIA02 Hoc
Sent: Sunday, March 20, 2011 3:41 PM
To: Dembek, Stephen
Cc: Mamish, Nader; LIA03 Hoc
Subject: NRC Travelers to Japan

Hi Steve -

We've been getting requests from the next NRC travelers to Japan concerning travel arrangements. Do you know who
will be responsible for making their flight/hotel arrangements?

Any insights are greatly appreciated.

Thanks,
Eric



From: Doane, Margaret
Sent: Sunday, March 20, 2011 11:28 PM
To: LIA02 Hoc; LIA03 Hoc
Subject: For tomorrow morning

Could you please confirm the accuracy for the following questions?
How have we been interacting with foreign counterparts?
In several ways. With some countries we have been exchanging technical information and analysis on matters
concerning the plants, dose analysis, etc.
With others we have coordinated response efforts for equipment, and other supplies. For many other countries we have
responded to inquiries about the about the US response effort.
Have you been working with the IAEA?
At the staff level there have been discussions with the IAEA Department of Safety and continued plans to stay in touch.
We also are in constant contact with the NRC attache at the US Mission in Vienna.

Sent from an NRC Blackberry
Margaret Doane

0,4) ýA
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From: Doane, Margaret
Sent: Sunday, March 20, 2011 3:52 PM
To: Henderson, Karen; LIA03 Hoc; LIA02 Hoc
Subject: Re: Call at 2:00 PM

ok. Thanks so much for all the effort.
Margie

Sent from an NRC Blackberry
Margaret Doane

----- Original Message -----
From: Henderson, Karen
To: LIA03 Hoc; LIA02 Hoc
Cc: Doane, Margaret
Sent: Sun Mar 20 15:30:24 2011
Subject: FW: Call at 2:00 PM

Margie,

FYI, I have forwarded this to Nancy and Eric, who just came on duty. You will need to respond to them at the emails
above, as you had previously been writing to me at my office address.

Cheers,

Karen

From: Doane, Margaret
Sent: Sunday, March 20, 2011 3:15 PM
To: Batkin, Joshua
Cc: Henderson, Karen; Ramsey, Jack; Borchardt, Bill; Mamish, Nader
Subject: Call at 2:00 PM

Josh
Attached is OlPs recommendations of issues to consider for the 2:00 pm call tomorrow. Jack, Karen and I looked at it
from a number of different angles. In addition to her sage advise, Karen is the scribe as we're all in different locations, if
you want edits. Karen is at the Ops center. The OIP thoughts are embedded under the issues for the call.
Please call with any questions.
Margie
Margie

Sent from an NRC Blackberry
Margaret Doane

..... Original Message -----



Fromn Henderson, Karen
To: Doane, Margaret
Cc: Ramsey, Jack; Mamish, Nader
Sent: Sun Mar 20 14:39:29 2011
Subject: RE: I need to get going. Can you send me what you've written.

Margie,

Here's what I have cobbled together. See if it meets the need.

Cheers,

Karen

From: Doane, Margaret
Sent: Sunday, March 20, 2011 2:37 PM
To: Henderson, Karen
Subject: I need to get going. Can you send me what you've written.

Margie

Sent from an NRC Blackberry
Margaret Doane
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From:
Sent:
To:
Subject:
Attachments:

LIA02 Hoc
Sunday, March 20, 2011 5:40 AM
LIA03 Hoc
FW: Press Release - two documents attached
11-050_Attchmt.pdf; 11-050.pdf

From: PMT02 Hoc
Sent: Sunday, March 20, 2011 5:39 AM
To: LIA02 Hoc
Subject: Press Release - two documents attached

PMT Dose Analyst (PMT02)
NRC Operation Center
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15 March 2010 02:51am (EDT), NRC Operations Center, Protective Measures Team

This data is based on system condition estimates for a hypothetical, single reactor site, 2350
MWt, Boiling Water Reactor. Model results are projections only and may not be representative
of an actual release. This projection uses modeled forecast meteorological conditions and is
subject to change.

Maximum Dose Values (rem) - Close-In

Dist from release
miles 0.5 1. 1.5 2. 3. 5. 7. 10.
(kilometers) (0.8) (1.61) (2.41) (3.22) (4.83) (8.05) (11.27) (16.09)

Total EDE 5.4E+03 2.0E+03 1.2E+03 8.2E+02 4.8E+02 2.4E+02 1.6E+02 9.5E+01
Thyroid CDE 2.8E+04 1.1E+04 6.2E+03 4.3E+03 2.5E+03 1.3E+03 8.4E+02 5.1E+02
Inhalation CEDE 3.7E+03 1.4E+03 8.0E+02 5.6E+02 3.3E+02 1.7E+02 1.1E+02 6.7E+01
Cloudshine 1.9E+01 9.3E+00 5.8E+00 4.1E+00 2.5E+00 1.4E+00 9.7E-01 6.2E-01
4-day Groundshine 1.7E+03 6.5E+02 3.8E+02 2.6E+02 1.5E+02 7.3E+01 4.6E+01 2.8E+01
Inter Phase 1st Yr 2.4E+04 9.4E+03 5.4E+03 3.8E+03 2.2E+03 1.1E+03 6.6E+02 3.9E+02
Inter Phase 2nd Yr 1.1E+04 4.4E+03 2.6E+03 1.8E+03 1.0E+03 4.9E+02 3.1E+02 1.8E+02

Notes:
" Doses exceeding PAGs are underlined.
" Early-Phase PAGs: TEDE - 1 rem, Thyroid (iodine) CDE - 5 rem
" Intermediate-Phase EPA PAGs: 1st year - 2 rem, 2nd year - 0.5 rem

*** indicates values less than 1 mrem
* To view all values - use Detailed Results I Numeric Table
* Total EDE = Inhalation CEDE + Cloudshine + 4-Day Groundshine

Maximum Dose Values (rem) - To 50 mi

Dist from release
miles 15 20 30 40 50
(kilometers) (24.1) (32.2) (48.3) (64.4) (80.5)

Total EDE 8.6E+01 6.3E+01 3.7E+01 1.8E+01 8.1E+00
Thyroid CDE 3.3E+02 2.7E+02 1.3E+02 5.9E+01 2.3E+01
Inhalation CEDE 3.9E+01 3.1E+01 1.3E+01 4.4E+00 1.3E+00
Cloudshine 4.5E-01 3.8E-01 1.7E-01 7.4E-02 2.7E-02
4-day Groundshine 4.7E+01 3.2E+01 2.4E+01 1.3E+01 6.7E+00
Inter Phase 1st Yr 7.2E+02 4.8E+02 3.8E+02 2.2E+02 1.3E+02
Inter Phase 2nd Yr 3.4E+02 2.3E+02 1.8E+02 1.1E+02 6.9E+01

Notes:
" Doses exceeding PAGs are underlined.
" Early-Phase PAGs: TEDE - 1 rem, Thyroid (iodine) CDE - 5 rem
" Intermediate-Phase PAGs: 1st year - 2 rem, 2nd year - 0.5 rem

*** indicates values less than 1 mrem
* To view all values - use Detailed Results I Numeric Table
* Total EDE = CEDE Inhalation + Cloudshine + 4-Day Groundshine
* Total Acute Bone = Bone Inhalation + Cloudshine + Period Groundshine



16 March 2010 12:24pm (EDT), NRC Operations Center, Protective Measures Team

This data is based on system condition estimates for a hypothetical, four reactor site. Model
results are projections only and may not be representative of an actual release. This projection
uses modeled forecast meteorological conditions and is subject to change.

Maximum Dose Values (rem) - Close-In

Dist from release
miles 0.5 1. 1.5 2. 3. 5. 7. 10.
(kilometers) (0.8) (1.61) (2.41) (3.22) (4.83) (8.05) (11.27) (16.09)

Total EDE 5.4E+03 1.5E+03 6.7E+02 3.9E+02 1.8E+02 7.5E+01 4.OE+01 1.4E+01
Thyroid CDE 2.9E+04 7.9E+03 3.6E+03 2.1E+03 9.6E+02 4.OE+02 2.1E+02 7.5E+01
Inhalation CEDE 3.8E+03 1.OE+03 4.8E+02 2.8E+02 1.3E+02 5.4E+01 2.9E+01 1.OE+01
Cloudshine 2.2E+01 8.0E+00 3.9E+00 2.3E+00 8.0E-01 2.6E-01 2.1E-01 1.1E-01
4-dayGroundshine 1.5E+03 4.1E+02 1.9E+02 1.1E+02 5.0E+01 2.1E+01 1.1E+01 4.3E+00
Inter Phase 1st Yr 2.6E+04 7.OE+03 3.2E+03 1.9E+03 8.5E+02 3.6E+02 1.9E+02 7.5E+01
Inter Phase 2nd Yr 1.3E+04 3.5E+03 1.6E+03 9.2E+02 4.2E+02 1.8E+02 9.5E+01 3.8E+01

Notes:
" Doses exceeding PAGs are underlined.
" Early-Phase PAGs: TEDE - 1 rem, Thyroid (iodine) CDE - 5 rem
" Intermediate-Phase EPA PAGs: 1st year - 2 rem, 2nd year - 0.5 rem

*** indicates values less than 1 mrem
* To view all values - use Detailed Results I Numeric Table
* Total EDE = Inhalation CEDE + Cloudshine + 4-Day Groundshine

Maximum Dose Values (rem) - To 50 mi

Dist from release
miles 15 20 30 40 50
(kilometers) (24.1) (32.2) (48.3) (64.4) (80.5)

Total EDE 1.5E+01 1.3E+01 1.1E+01 1.OE+01 9.9E+00
Thyroid CDE 8.6E+01 7.0E+01 5.2E+01 4.9E+01 4.8E+01
Inhalation CEDE 1.1E+01 9.2E+00 7.7E+00 7.6E+00 7.3E+00
Cloudshine 1.2E-01 9.7E-02 7.3E-02 7.OE-02 6.6E-02
4-day Groundshine 4.1E+00 3.4E+00 2.8E+00 2.6E+00 2.5E+00
Inter Phase 1st Yr 7.1E+01 6.OE+01 4.7E+01 4.5E+01 4.3E+01
Inter Phase 2nd Yr 3.6E+01 3.OE+01 2.3E+01 2.2E+01 2.1E+01

Notes:
" Doses exceeding PAGs are underlined.
" Early-Phase PAGs: TEDE - 1 rem, Thyroid (iodine) CDE - 5 rem
" Intermediate-Phase PAGs: 1st year - 2 rem, 2nd year - 0.5 rem

*** indicates values less than 1 mrem
* To view all values - use Detailed Results I Numeric Table
* Total EDE = CEDE Inhalation + Cloudshine + 4-Day Groundshine
* Total Acute Bone = Bone Inhalation + Cloudshine + Period Groundshine

T EDE - Total Effective Dose Equivalent
CDE - Committed Dose Equivalent
CEDE - Committed Effective Dose Equivalent
PAGs - Protective Action Guidelines
EPA - Environmental Protection Agency
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NRC PROVIDES PROTECTIVE ACTION RECOMMENDATIONS
BASED ON U.S. GUIDELINES

Under the guidelines for public safety that would be used in the United States under
similar circumstances, the NRC believes it is appropriate for U.S. residents within 50 miles of
the Fukushima reactors to evacuate.

Among other things, in the United States protective actions recommendations are
implemented when projected doses could exceed 1 rem to the body or 5 rem to the thyroid. A
rem is a measure of radiation dose. The average American is exposed to approximately 620
millirems, or 0.62 rem, of radiation each year from natural and manmade sources.

In making protective action recommendations, the NRC takes into account a variety of
factors that include weather, wind direction and speed, and the status of the problem at the
reactors.

Attached are the results of two sets of computer calculations used to support the NRC
recommendations.

In response to nuclear emergencies, the NRC works with other U.S. agencies to monitor
radioactive releases and predict their path. All the available information continues to indicate
Hawaii, Alaska, the U.S. Territories and the U.S. West Coast are not expected to experience any
harmful levels of radioactivity.

News releases are available through a free listserv subscription at the following Web address:

http://www.nrc.gov/public-involve/listserver.html. The NRC homepage at www.irc.gov also offers a SUBSCRIBE
link. E-mail notifications are sent to subscribers when news releases are posted to NRC's website.



From: Shaffer, Mark R <ShafferMr@state.gov>
Sent: Sunday, March 20, 2011 9:40 AM
To: LIA02 Hoc; LIA03 Hoc
Cc: Schwartzman, Jennifer; Henderson, Karen
Subject: Re: Reversal of opinion...

Thank you!!

----- Original Message -----
From: LIA02 Hoc <LIAO2.Hoc@nrc.gov>
To: Shaffer, Mark R; LIA03 Hoc <LIA03.Hoc@nrc.gov>
Cc: Schwartzman, Jennifer <Jennifer.Schwartzman@nrc.gov>; Henderson, Karen <Karen.Henderson@nrc.gov>
Sent: Sun Mar 20 09:23:09 2011
Subject: RE: Reversal of opinion...

Mr. Shaffer:

What has been reported as of 3-19-2011, - 17:30 EDT

Reactor Unit 3 component status:

Core: Seawater is being injected via a fire main to cool the core
Containment: unknown

Unit 4's spent fuel storage:

Helicopters used to get water into the spent fuel container are reported to have been marginally successful.

While the #4 spent fuel container appears to contain water, the integrity of the SS liner and formed concrete support
structures are unknown. These efforts and the unknown condition of the container have kept the water within the spent
fuel container below 100C. Based on the temperature of the water, the fuel pool liner is believed to be intact.

Steve Baker, Int'l Liasion Team

----- Original Message -----
From: Shaffer, Mark R [mailto:ShafferMr@state.gov]
Sent: Sunday, March 20, 2011 9:11 AM
To: LIA02 Hoc; LIA03 Hoc
Cc: Schwartzman, Jennifer
Subject: Reversal of opinion...

My next meeting with Ambassadors is in less than an hour; has there been any input from OPS on the topic yet. If the
note I sent earlier is true, I would think several folks in the OPS center would be able to confirm why NRC changed its
opinion on the absence of water in Unit 4. Not the least of which is that the Chairman will also be interested to know.
I just received the question again from the Ambassador because the IAEA briefing is coming up shortly. So far, I've just
told him that I asked NRC and awaiting a reply. I know you're crazy busy, but I thought I'd check again anyway.



From: Shaffer, Mark R <ShafferMr@state.gov>
Sent: Sunday, March 20, 2011 9:35 AM
To: LIA03 Hoc
Subject: Re: Reversal of opinion...

If Japan asks they will take on this role. Member States have been screaming at them all week to get their act together
in this area (and others). Even if Japan hasn't asked IEC yet, they should at least be keeping a tally of needs and available
assets from States.

The follow on commentary from me is this...I don't know if IEC is competent enough to carry out this seemingly simple
task. Their performance thus far has been poor, at best.

----- Original Message -----
From: LIA03 Hoc <LIAO3.Hoc@nrc.gov>
To: Shaffer, Mark R
Sent: Sun Mar 20 09:23:01 2011
Subject: RE: Reversal of opinion...

Steve Baker is getting the email ready for you right now, Mark -- you should receive it just after this.

A question for you: Would the IAEA be willing to act as a coordinator/clearing house (presumably under the Assistance
Convention) to coordinate the assistance coming from various countries for Japan? I realize that Japan has to ask for
such assistance, but should they ask, is IAEA prepared to act?

Cheers,

Karen

----- Original Message-----
From: Shaffer, Mark R [mailto:ShafferMr@state.gov]
Sent: Sunday, March 20, 2011 9:11 AM
To: LIA02 Hoc; LIA03 Hoc
Cc: Schwartzman, Jennifer
Subject: Reversal of opinion...

My next meeting with Ambassadors is in less than an hour; has there been any input from OPS on the topic yet. If the
note I sent earlier is true, I would think several folks in the OPS center would be able to confirm why NRC changed its
opinion on the absence of water in Unit 4. Not the least of which is that the Chairman will also be interested to know.
I just received the question again from the Ambassador because the IAEA briefing is coming up shortly. Sd far, I've just
told him that I asked NRC and awaiting a reply. I know you're crazy busy, but I thought I'd check again anyway.

Thanks



From: CMS TaskForcelG - ISN <lTFG@state.gov> on behalf of zTask Force 1 Mailbox
<TaskForcelMailbox@state.gov>

Sent: Sunday, March 20, 2011 10:06 AM
To: LIA03 Hoc
Cc: zTask Force 1 Mailbox
Subject: RE: Reversal of opinion...

Karen,

Thanks a lot for your assistance tracking this information down.

As I mentioned on the phone, a STIREP went out this morning at 0600 with the following bullet:

* (SBU) Contrary to previous reports, NRC representatives in Tokyo now assess Unit 3 and the spent fuel pool at Unit 4
to have water.

The NRC SITREP at 0600 was somewhat less clear and we are now aware that this was actually a TEPCO assessment vice
an NRC assessment. As a result, we are looking to correct the language for our next SITREP to read as below, based on
the information that we discussed over the phone:

* Regarding the spent fuel pools at the No. 3 and No. 4 reactors, TEPCO (not/not the NRC) reports there is water
in both pools. NRC cannot confirm these reports. (TFJPO1/NRC telcon)

Or

Regarding the spent fuel pools at the No. 3 and No. 4 reactors, TEPCO (not/not the NRC) reports there is water
in both pools. NRC assesses the situation remains unclear.

Please let me know which bullet NRC would be most comfortable with or change the language as required.

Thanks,
Erik

--- -- Original Message -----
From: LIA03 Hoc [mailto:LIAO3.Hoc@nrc.gov]
Sent: Sunday, March 20, 2011 9:31 AM
To: zTask Force 1 Mailbox
Subject: FW: Reversal of opinion...

Eric,

Below is the information we just discussed. We will get back to you shortly on the issue you raised.

Cheers,

Karen

----- Original Message ----- rA )
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From: LIA02 Hoc
Sent: Sunday, March 20, 2011 9:23 AM
To: Shaffer, Mark R; LIA03 Hoc
Cc: Schwartzman, Jennifer; Henderson, Karen
Subject: RE: Reversal of opinion...

Mr. Shaffer:

What has been reported as of 3-19-2011, - 17:30 EDT

Reactor Unit 3 component status:

Core: Seawater is being injected via a fire main to cool the core
Containment: unknown

Unit 4's spent fuel storage:

Helicopters used to get water into the spent fuel container are reported to have been marginally successful.

While the #4 spent fuel container appears to contain water, the integrity of the SS liner and formed concrete support
structures are unknown. These efforts and the unknown condition of the container have kept the water within the spent
fuel container below 100C. Based on the temperature of the water, the fuel pool liner is believed to be intact.

Steve Baker, Int'l Liasion Team

--- -- Original Message -----
From: Shaffer, Mark R [mailto:ShafferMr@state.gov]
Sent: Sunday, March 20, 2011 9:11 AM
To: LIA02 Hoc; LIA03 Hoc
Cc: Schwartzman, Jennifer
Subject: Reversal of opinion...

My next meeting with Ambassadors is in less than an hour; has there been any input from OPS on the topic yet. If the
note I sent earlier is true, I would think several folks in the OPS center would be able to confirm why NRC changed its
opinion on the absence of water in Unit 4. Not the least of which is that the Chairman will also be interested to know.
I just received the question again from the Ambassador because the IAEA briefing is coming up shortly. So far, I've just
told him that I asked NRC and awaiting a reply. I know you're crazy busy, but I thought I'd check again anyway.

Thanks
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From: Wiggins, Jim
Sent: Monday, March 21, 2011 3:47 PM
To: Evans, Michele
Cc: ET07 Hoc
Subject: RE: ACTION: JAPAN RESPONSE EXIT CRITERIA

I think we could use more granularity on Exit criteria A and B.. .tied to both the plants and the dose
assessment....

e.g. cores in U1,2,3 are covered. Spent fuel in the units not further degrading based on rad levels. etc... Dose
assessment - stable or decreasing results, field data available that corrects models, reentry criteria met for
relaxing the 50 mile evac to something around XX miles .... maybe keyhole...

Should split site team from Ops Ctr team and provide for scale-back options then stand-down.

From: Evans, Michele
Sent: Monday, March 21, 2011 3:30 PM
To: Wiggins, Jim
Cc: Uhle, Jennifer; Grobe, Jack; Boger, Bruce; Holahan, Gary; Moore, Scott; Andersen, James; Muessle, Mary; Coe,
Doug; Mamish, Nader; Ordaz, Vonna
Subject: RE: ACTION: JAPAN RESPONSE EXIT CRITERIA

Jim,

Attached is an outline of what we discussed in the meeting today among the deputies regarding exit criteria for
you to consider. I can further discuss with you tomorrow morning including thoughts on how to implement this
criteria.

There was a lot of discussion, but the view is that our exit would be gradual over time. Over time, the teams
would get smaller, could work from location outside of Ops Center, and potentially could be on call.

I've copied those who were in the meeting today, and haven't seen this summary yet; in case they want to
provide any individualized input.

Michele

From: Wiggins, Jim
Sent: Saturday, March 19, 2011 8:03 AM
To: Evans, Michele
Cc: Uhle, Jennifer; Grobe, Jack; Boger, Bruce; Holahan, Gary; Moore, Scott; Virgilio, Martin; Weber, Michael; Andersen,
James
Subject: ACTION: JAPAN RESPONSE EXIT CRITERIA /

QUIETLY .......... w/o fanfare or notice ...... \

1



APlz get with the other Big 5 Deputies (with Dan D out of pocket and Cathy on tvl, will have to decide on
NMSS's contributor) to put together sets of criteria that would need to be met for us to stand-down at the Ops
Ctr and for the site team in Japan to be recalled.
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From: RMTPACTSUELNRC <RMTPACTSUELNRC@ofda.gov>
Sent: Monday, March 21, 2011 8:32 AM
To: LIA01 Hoc; LIA11 Hoc; LIA07 Hoc; LIA02 Hoc; LIA08 Hoc; LIA12 Hoc; LIA04 Hoc; ET07

Hoc; PMT01 Hoc; Hoc, PMT12; PMT09 Hoc; Harrington, Holly; McIntyre, David; Burnell,
Scott

Subject: FYI - Radiation Chart

FYI - This is what is being passed around down here at USAID. It's a radiation chart that explains things in very simple
terms!

Is it accurate?

http://xkcd.com/radiation/

Thanks!
Michael I. Dudek

I



From: RMTPACTSUELNRC <RMTPACTSUELN RC@ofda.gov>
Sent: Monday, March 21, 2011 1:16 PM
To: Jackson, Todd
Cc: LIA01 Hoc; LIA02 Hoc; ET07 Hoc
Subject: Travel Reservation March 23 for TODD JAMES JACKSON

Subject: Travel Reservation March 23 for TODD JAMES JACKSON

TODD JAMES JACKSON has asked us to deliver their itinerary information to you. You can click here to view
their travel information using Sabre® Virtually There®



From: ET07 Hoc
Sent: Monday, March 21, 2011 8:33 AM
To: RMTPACTSUELNRC
Subject: Msg relayed to Brian (travel)

1



From: Kerben, Valerie
Sent: Monday, March 21, 2011 2:27 PM
To: LIA03 Hoc
Cc: LIA02 Hoc
Subject: RE: clearance

I can get this back to you in a half hour!

Valerie

From: LIA03 Hoc
Sent: Monday, March 21, 2011 2:22 PM
To: Kerben, Valerie
Cc: LIA02 Hoc
Subject: clearance
Importance: High

Valerie
Sorry but can you expedite the clearance levels back to us asap. Just a quick note with their clearance level. Still go
through the process of sending the 277s to state and AID.

Thanks.

Nancy

I



From: Kreuter, Jane
Sent: Monday, March 21, 2011 2:49 PM
To: LIA03 Hoc
Subject: any updates on the spreadsheet? I have to include in the briefing book

Jane A. Kreuter
U.S. Nuclear Regulatory Commission
Office of International Programs
Phone: 301-415-1780
Fax: 301-415-2395
E-Mail: Jane.Kreuter@nrc.gov

I



From: Dembek, Stephen
Sent: Monday, March 21, 2011 3:12 PM
To: UA03 Hoc
Subject: RE: 0IP Briefing for Travelers

So it looks like only some of the travelers will be covered since some are leaving tonight, is that correct? Does
Jane K. have the lead on these briefings?

From: LIA03 Hoc
Sent: Monday, March 21, 2011 3:10 PM
To: Dembek, Stephen; LIA02 Hoc
Subject: RE: 0IP Briefing for Travelers

There is a cultural briefing set up for 2:30-3:30 tomorrow. Jane Kreuter set it up. It is suppose to be in the OIP
conference room and has sent out bridge information.

Nancy

From: Dembek, Stephen
Sent: Monday, March 21, 2011 3:04 PM
To: LIA03 Hoc; LIA02 Hoc
Subject: OIP Briefing for Travelers

Nader wants me to verify that all of the travelers this week have either taken or will take the OIP training on

Japan, can you do this, if not who would know?

Steve

Stephen Dembek, Branch Chief
Office of International Programs
US Nuclear Regulatory Commission
ph: 301-415-2342
fax: 301-415-2395
stephen.dembek@nrc.gov



From: Dembek, Stephen
Sent: Monday, March 21, 2011 3:24 PM
To: LIA03 Hoc; LIA02 Hoc
Subject: RE: OIP Briefing for Travelers

Disregard my last question. I talked to Jane K. and she verified that all of the travelers leaving this week will be

trained during the meeting she set up or one-on-one with Jack Ramsey.

Steve

From: LIA03 Hoc
Sent: Monday, March 21, 2011 3:10 PM
To: Dembek, Stephen; LIA02 Hoc
Subject: RE: OIP Briefing for Travelers

There is a cultural briefing set up for 2:30-3:30 tomorrow. Jane Kreuter set it up. It is suppose to be in the OIP
conference room and has sent out bridge information.

Nancy

From: Dembek, Stephen
Sent: Monday, March 21, 2011 3:04 PM
To: LIA03 Hoc; LIA02 Hoc
Subject: OIP Briefing for Travelers

Nader wants me to verify that all of the travelers this week have either taken or will take the OIP training on

Japan, can you do this, if not who would know?

Steve

Stephen Dembek, Branch Chief
Office of International Programs
US Nuclear Regulatory Commission
ph: 301-415-2342
fax: 301-415-2395
step hen.dembek@nrc.gov



From: Abrams, Charlotte
Sent: Monday, March 21, 2011 4:21 PM
To: LIA02 Hoc; LIA03 Hoc
Subject: Re: TRANSITION REPORT 3/21 0700

Did the KI get moved to health uniit? When I left today it was on top of cabinet above Liaison Leader.
Nader gave me a list of equipment that RST had thought was needed. It included fire trucks, etc. I spoke with RST and
was informed list was old and events had overcome list. PIs ck with Et-Lt and see if list should still be sent to Mikke Dudek
at usaid. If sent, you will also need to inform of priority and let Mike know exactly who is requesting.

Sent from my nrc blackberry. Charlotte Abrams 3014152933

From: LIA02 Hoc
To: LIA02 Hoc; LIA03 Hoc; Fragoyannis, Nancy; Doane, Margaret; Mamish, Nader; Abrams, Charlotte; Wittick, Brian;
Afshar-Tous, Mugeh; 'ShafferMR@state.gov' <ShafferMR@state.gov>; Smith, Brooke; Foggie, Kirk; Bloom, Steven;
Schwartzman, Jennifer; Tobin, Jennifer; Mayros, Lauren; Jones, Andrea; English, Lance; Smiroldo, Elizabeth; Young,
Francis; Henderson, Karen; Ramsey, Jack; Shepherd, Jill; Baker, Stephen; Emche, Danielle; Stahl, Eric
Sent: Mon Mar 21 15:11:39 2011
Subject: RE: TRANSITION REPORT 3/21 0700

TRANSITION REPORT FOR MARCH 21, 2011 1500
Charlotte/Nancy and Jen S. transition to Danielle and Lauren

UPDATES DURING THIS SHIFT

NRC Relief Team to Japan.
" USAID is currently making travel arrangements for the next group of travelers. As of 1425 arrangements

have been made for Todd Jackson, Michael Scott, and Alan Blarney. Michael and Alan are leaving
tomorrow and Todd leaves Wednesday. Michael Scott is supposed to come to the ops center to pick up
Blackberries for him and Alan. He should also go to the health center to pick up KI. They already have
dosimetry and Michael already has the items we requested he bring over to the current team (business
cards and thumb drive).

* Jack Geissner (Region Ill) will arrange to get a valid passport in his hometown.
" LIA07 added new team members to the "Liaison Japan" group email distribution group. Team members

were notified as well. No further action required.

o IAEA Coordination. The ET had tasked us with understanding the role of the IAEA's Incident and Emergency
Centre (IEC) and what the extent of their role is if Japan does not make a formal request to them under the
Assistance Convention. Mark Shaffer has been in touch with the IEC (the dialogue is in the log and Task Tracker)
but there is still confusion. It appears that, during the course of these inquiries, the State Department may have
gotten the misimpression that the NRC is trying to influence the Japanese directly to invoke the Convention. We
are working to correct this. Jen Schwartzman sent a draft email to Margie Doane for her to review and send to
Julie Herr of State Department's Legal office. We are hoping to then engage with Julie to contact the IAEA about
clarifying their role. NRC believes the IEC should serve as a clearinghouse, keeping track of all requests for
assistance from Japan, all offers to assist from other countries, who has provided what, and whether it satisfies
the requests. At 1503, Margie emailed Mark Scheland at the U.S. Mission in Vienna with copies to Mark Shaffer
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and Julie Herr of State's Legal bureau to clarify what NRC means by "clearinghouse" and what we would like to
see the IAEA do. The NRC should work closely with the State Department on this issue to get USG alignment on
how to move forward, then NRC should work with State to discuss the matter with the IAEA. This issue is of
particular interest to the ET and the Liaison Director will likely ask about the progress made. You will need to
update both the log and the task tracker.

France - At the request of the PMT, at 1538 on March 20, Eric Stahl sent email to IRSN (France TSO - ctc@irsn.fr)
about releasing the results of the French simulation on possible source term and plume models to NRC. French
requested a call at 1000 on March 21 to discuss. Jen Schwartzman and Michelle Hart of PMT participated in the
call, which provided a good opportunity for PMT to ask clarifying questions of IRSN regarding the source term
data IRSN has provided to us. Daniele Oudinot and Victor Hall are translating the 7-page source term document
that was provided. Action: When either Daniele or Victor provides the translated document, provide it to the
PMT.

* Daily NRC Japan Team - RST/PMT Call. Scheduled for 0300 RST and PMT have been notified of the call and
international liaison should plan on participating (Brooke and Kirk don't necessarily participate). All parties
should call into 301-816-5120 and use pass-code 6105. 1500-2300 shift needs to pass this information to the
2300-0700 shift.

* Conference Room. Per Nancy's discussion with Brooke at 2015, the NRC Japan Team does not need a
conference room at the hotel. Per Steve Baker's 1500 Transition, Barbara Gussack of Operations was going to
submit an actual request for a conference room once the delegation agrees they need one. Jen Schwartzman
contacted her this morning to let her know it was no longer needed. No further action is required.

* Australian aircraft followup. The first plane carrying the Bechtel pumps departed Australia around 0700
3/21. The second transport is supposed to depart at approximately 1700. As of the 1500 shift change, we had
no information about any delays/problems with the second transport.

FUTURE ACTIONS

NRC Relief Team to Japan.
o On March 20 at 0900, International liaisons sent out an email to the new team members requesting BB

numbers, email addresses and emergency contact information. Also awaiting flight arrival times. When
this information is received we need to add it to applicable spreadsheet.

o Dosimeters need to be given to the team members and located are in drawer at LIA03
location. Regional travelers will receive their dosimetry from the Region. Notes: Dosimetry should only
be released directly to the travelers. They need to fill out the paperwork and leave it with the
international liaison to return to NRR (Undine Shoop). They should take the back page which is
instructions for use. Anyone who does not already have dosimetry needs to have a radiation brief
before departure. All travelers are aware of this requirement. Action: We are trying to piggyback the
radiation brief on the Japan culture brief that is to take place tomorrow, 3/22 from 2:30-3:30. Please
contact Jane Kreuter to find out the location of the 2:30 culture brief, then contact Undine Shoop to find
out if she or someone in her shop can do the radiation brief at 3:30. Then, contact the travelers with the
information to confirm time and location for both briefings.

o Travelers should go to the Health Center to pick up KI tablets.
o Brooke, Kirk and Tony have requested an additional supply of business cards be provided to them. Mike

Scott from RES, who is departing tomorrow, will take these along with Brooke's NRC thumb drive.
o Cris Brown has advised that, rather than asking the relief team to carry additional satellite phones to

Japan, the current team can turnover ownership of the two satellite phones already over there to a
member of the relief team. The travelers have been advised to work with the current team to
determine who should take ownership, then provide that name to Cris Brown and LIAO2/LIA03. Action:
When name is provided, ensure that Cris Brown has it.

2



* International request for information. The Indonesian Embassy in Washington requested information on how
we arrived at the 50-mile evacuation announcement. We provided some very basic information. They have
followed up with a request for a phone call or meeting with NRC and their Minister-Counselor. Action: Call will
occur at 5PM on Monday, March 21 Don Cool will participate from the PMT and an international liaison should
sit in.

* Industry Japan Team. On March 20 at 1400, Karen Henderson, at request of LT Director, contacted INPO
representative Randy Tropasso (484-437-3541, or 770-366-7811) to discuss the logistics of industry
representatives who may be sent to Japan. Mr. Tropasso stated that no individuals have yet been identified and
that they are still evaluating what criteria/skills should be available on the team. Mr. Tropasso also noted that
they are awaiting resolution of how the US Government will organize itself to manage the team's efforts and
interactions with the Japanese Government. International liaisons awaiting possible follow-up call - no action
unless INPO calls again.

* 21:30 Interagency Call. Next call will be 3/21 at 21:30 EST.

o Daily calls with UK/France/Canada. Calls will take place tomorrow, 3/22, at 0930 with RST and at 1500 with
PMT to discuss reactor-related and radiation-related information, respectively, with regulatory representatives
from these three countries. Everyone should call into the HOO to be connected. Action: Int'l liaison should
inform the HOO in advance that the calls will take place.

DAILY ACTIONS/REMINDERS

* Information pertinent to the team in Japan can be forwarded to new email group, "Liaison Japan," in Outlook.
* International updates must now be sent to LIA07 (to be put in the HOO Status Update) before the end of every

shift as well as posted on the LT status board (different than the LT Log).
* 11 PM - 7 AM shift is responsible for the summary call with Kirk and Brooke, scheduled daily at 0500 EST unless

rescheduled, and subsequent writeup of one-pager for Margie. Margie reminds us that the writeup should not
contain technical details, which are already captured in other reports, and should be marked "Official Use Only -
Foreign Government Information."

* The 11pm-7am shift is responsible for send all emails from the previous day to the FOIA email address (FOIA
Response.hoc@ nrc.gov).

" Kirk and Brooke requested that the international team to sit in on calls with the ET and Chuck to take notes and
provide a short summary of what was discussed via email.

* Reminder to include names on watch bill emails and inform Brooke and Kirk when shift changes.
* Prior to any international call you set up, please make sure you contact the HOOs to let them know that you are

going to have the international call.
* Reminder to Keep Mark Shaffer in-the-loop, at shaffermr@state.gov, regardless of time of day, regardless of

whether he is in the office or asleep. Especially cc Mark on all communication to IAEA.

OFFICIAL USE ONLY
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From:

Sent:
To:
Subject:

Browder, Rachel
Monday, March 21, 2011 1:37 PM
OST05 Hoc
RE: Cindy - I'm back in my office. Just give me a call when you have a chance.
817-860-8116 Thanks, Rachel

OK - thanks!
Rachel

From: OST05 Hoc
Sent: Monday, March 21, 2011 12:36 PM
To: Browder, Rachel
Subject: RE: Cindy - I'm back in my office. Just give me a call when you have a chance. 817-860-16 Thanks, Rachel

I'm on another call right now. How about 20 minutes?

From: Browder, Rachel
Sent: Monday, March 21, 2011 1:35 PMIV
To: OST05 Hoc
Subject: Cindy - I'm back in my office. Just give me a call when you have a chance. 817-860-8116 Thanks, Rachel

1 .0 . Ok



From: LIA02 Hoc
Sent: Monday, March 21, 2011 8:50 AM
To: Shaffer, Mark R; LIA03 Hoc
Cc: Schwartzman, Jennifer
Subject: RE: IAEA DG's Statement from BoG

Thanks, will do. Can we get a copy of AMBO statement later?

----- Original Message -----
From: Shaffer, Mark R [mailto:ShafferMr@state.gov]
Sent: Monday, March 21, 2011 8:48 AM
To: LIA02 Hoc; LIA03 Hoc
Cc: Schwartzman, Jennifer
Subject: FW: IAEA DG's Statement from BoG

Please provide to Margie.

This email is UNCLASSIFIED

--- -- Original Message -----
From: Scheland, Mark DL
Sent: Monday, March 21, 2011 1:46 PM
To: TaskForce-i; JapanEmbassy, TaskForce; Connor, Julie G; Wong, Yvette M; Fladeboe, Jan P; Kenagy, W David; Milich,
Daniel S
Cc: Buck, Christopher L; Hall-Godfrey, Jennifer J; Wood, Robert A; Shaffer, Mark R
Subject: IAEA DG's Statement from BoG

Task Force Colleagues -

Attached is IAEA Director General Amano's statement to open the Monday, March 21 meeting of the Board of
Governors. The meeting lasted two hours and heard statements of condolence and solidarity from several regional
groups and individual Member States. Russia, South Africa, India and others were notable in their reaffirmation of
nuclear power as part of their respective national energy strategies.

The Deputy Director general of Japan's nuclear safety authority, N ISA, will brief Member State delegation at the IAEA's
technical briefing at 3:00 local/10:00 EDT. UNVIE's nuclear safety attach6 Mark Shaffer will send the now-conventional
e-mail summary of that session.

UNVIE cable on Board meeting to follow.

This email is UNCLASSIFIED



From: LIA02 Hoc
Sent: Monday, March 21, 2011 1:15 PM
To: LIA03 Hoc; Mamish, Nader
Subject: FW: Travel Reservation March 22 for MICHAEL LEE SCOTT

FYI

From: RMTPACTSUELNRC [mailto:RMTPACTSUELNRC@ofda.gov]
Sent: Monday, March 21, 2011 1:15 PM
To: Scott, Michael
Cc: LIA01 Hoc; LIA02 Hoc; ET07 Hoc
Subject: FW: Travel Reservation March 22 for MICHAEL LEE SCOTT

Subject: Travel Reservation March 22 for MICHAEL LEE SCOTT

MICHAEL LEE SCOTT has asked us to deliver their itinerary information to you. You can click here to view
their travel information using Sabre® Virtually There®



From:
Sent:
To:
Subject:

Wiggins, Jim
Monday, March 21, 2011 5:05 PM
Jaczko, Gregory; Weber, Michael; Virgilio, Martin; ET07 Hoc
FYI: THE PLANE CARRYING ONE BECHTEL TRAIN HAS LANDED in YOKOTA AS OF
3:50pm EDT - EOM



From: CountryClearance Resource
Sent: Monday, March 21, 2011 10:32 PM
To: LIA03 Hoc
Subject: Thank You for Using the Country Clearance Email Address

Your email has been auto-forwarded to OIP staff (Emily Larson, Daphene Floyd, Kia Jackson, and Stephen
Dembek) for processing into the Department of State's eCountryClearance system. Once it has been
processed, each traveler will receive a "pending" e-mail from the eCountryClearance system. They will also
receive an "approved" e-mail when it is cleared by the respective country's contact.

If you have any questions, please feel free to send another email to CountryClearance•,nrc..ov.

1



From: Kreuter, Jane
Sent: Monday, March 21, 2011 7:00 AM
To: LIA03 Hoc
Subject: RE: One pager for Margie's morning briefing

thanks

From: LIA03 Hoc
Sent: Monday, March 21, 2011 6:59 AM
To: Kreuter, Jane
Cc: Smiroldo, Elizabeth; Doane, Margaret
Subject: One pager for Margie's morning briefing

Hi, Jane,
Attached is the one-pager for Margie's morning briefing. Please let me know if you have any questions.
Best regards,
Elizabeth

1



From: Abrams, Charlotte
Sent: Monday, March 21, 2011 10:12 AM
To: LIA03 Hoc
Subject: Fw: Urgent request Flights
Attachments: travel fron U.S. to Japan.docx

Sent from my nrc blackberry. Charlotte Abrams 3014152933

----- Original Message -----
From: Carter, Mary
To: Abrams, Charlotte
Sent: Mon Mar 21 09:41:52 2011
Subject: RE: Urgent request Flights

Charlotte,
Saturday, I sent info to the OP center regarding flights.
See attached.
I'll see what is available for the specified days.

----- Original Message -----
From: Abrams, Charlotte
Sent: Monday, March 21, 2011 9:36 AM
To: Carter, Mary; Dembek, Stephen
Cc: Mamish, Nader
Subject: Urgent request Flights

Nader has suggested we recommend flgts to usaid for our travelers. Mary, can you see what would be good to
recommend for travelers leaving hdqtrs and RII tomorrow, what is avail Iving RI march 23, and what is availble leaving
hdqtrs, RI and RIII on Mar 24. Tks

Sent from my nrc blackberry. Charlotte Abrams 3014152933

1



Travel from the U.S. to Japan

Here are some suggested routings between the U.S. and Tokyo. The suggestions are all on the
contract carries, however, other American carriers offer competitive government fares that are
non-contract. You may find other flights that suit gthe traveler's needs.

Fares from the U.S. to Asia are trans-Pacific (nonstop flights to Japan are trans-Pacific fares.)
Although it is possible to travel via the Atlantic, the travel time is longer and the cost is higher.

Washington-Tokyo transportation between Washington and Tokyo

United offers a government business fare as well as a government contract fare
Other American flag carriers offer competitive government fares

Through March 25, 2011
United 897 Washington Dulles-Tokyo Narita 1:22p 4:35p+1
Elapsed time 14hr 13 min

March 26, 2011 only
United 803 Washington Dulles-Tokyo Narita 1:22p 4:35p+1
Elapsed time 14hr 13 min

Effective, March 27, 2011
United 803 Washington Dulles-Tokyo Narita 12:21p #:1Op+1
Elapsed time 13hr 49min

Tokyo-Washington

Through March 26, 2011
United 898 Tokyo Narita-Washington Dulles 4:1Op 3:38p
Elapsed time 12hr 28min

Effective March 27, 2011
United 898 Tokyo Narita-Washington Dulles 4:10p 3:38p
Elapsed time 12hr 37min

Region I transportation between Philadelphia and Tokyo

Philadelphia-Tokyo
American offers a government business fare as well as a government contract fare.
Other American flag carriers offer competitive government fares



American 323 Philadelphia Dallas/Ft Worth 6; 1 5a 9:00a
Elapsed time 3hr 50min
American 61 Dallas/Ft Worth-Tokyo Narita 10:10a 1:30p+ 1
Elapsed 13hr 25min
or
American 323 Philadelphia Dallas/Ft Worth 6;15a 9:00a
Elapsed time 3hrs 45min
American 61 Dallas/Ft Worth-Tokyo Narita 10:10a 1:30p+1
Elapsed time 3hr 20min

Tokyo-Philadelphia
American offers a government business fare as well as a government contract fare.

Other American flag carriers offer competitive government fares

American 176 Tokyo Narita-Dallas/Ft. Worth 12:05p 9:20a
Elapsed time 11 hr 15min
American 446 Dallas-Ft/Worth-Philadelphia 11:1 5a 3:25p
Elapsed time 3hr 10min
Or
American 154 Tokyo Narita-Chicago O'Hare 6:05p 3:40p
Elapsed time 11 hr 35min
American 408 Chicago O'Hare-Philadelphia 5:40p 8:35p
Elapsed time 1 hr 55min

Region II transportation between Atlanta and Tokyo
Atlanta-Tokyo
American offers a government business fare as well as a government contract fare.

Other American flag carriers offer competitive government fares

American 1673 Atlanta-Dallas/ft Worth 9:15a 10:45a
Elapsed time 2hrs 30 min
American 61 Dallas/Ft Worth-Tokyo Narita 10:1Oa 1:30p+1
Elapsed time 3hr 20min

Tokyo-Atlanta

American 176 Tokyo Narita-Dallas/Ft. Worth 12:05p 9:20a
Elapsed time 11 hr 15min
American 1472 Dallas/Ft. Worth-Atlanta 11:35a 2:40p
Elapsed time 2hrs 5min

Region III transportation between Chicago and Tokyo
Chicago-Tokyo



American offers a government business fare as well as a government contract fare.
Other American flag carriers offer competitive government fares

American 153 Chicago O'Hare-Tokyo 11:15a 2:15p+1
Elapsed time 13hrs

Tokyo-Chicago
American 154 Tokyo Narita-Chicago O'Hare 6:05p 3:40p
Elapsed time 11 hr 35min

Region IV transportation between Dallas/Ft. worth and Tokyo
Dallas/Ft Worth -Tokyo
American offers a government business fare as well as a government contract fare.
Other American flag carriers offer competitive government fares

American 61 Dallas/Ft Worth-Tokyo Narita 10:1Oa 1:30p+1
Elapsed 13hr 25min
or
American 61 Dallas/Ft Worth-Tokyo Narita 10:1Oa 1:30p+ 1
Elapsed time 3hr 20min

Tokyo-Dallas/Ft. Worth
American 176 Tokyo Narita-Dallas/Ft. Worth 12:05p 9:20a
Elapsed time 11 hr 15min
or
American 60 Tokyo Narita-Dallas/Ft. Worth 6:05p 3:35p
Elapsed time 11 hr 30min



From: Heard, Robert
Sent: Tuesday, March 22, 2011 9:29 PM
To: Giessner, John; Miller, Marie
Cc: Brusoe, Eric; Turner, Joseph; LIA03 Hoc; ET02 Hoc; Reyes, Debra
Subject: Blackberry

As you probably saw from the previous email, because of the departure times of the Headquarters staff from the White
Flint complex, your Japan device must be ready by 2:00pm on Wednesday. This means that your current devices will be
turned off at noon tomorrow Wednesday 23 March.

This has to happen based on when HQ staff are leaving HQ to begin their departure to Japan.

Please contact me if you have concerns. I am not sure that we can change any of this, but I want to be aware of your
concerns.

Thanks

Rob.

1



From: Miller, Marie
Sent: Tuesday, March 22, 2011 8:58 AM
To: LIA03 Hoc
Subject: RE: Instructions for NRC Deployees

Marie Miller
Supporting team in areas of Protective Measures based on 30 years of NRC experience in areas of emergency
preparedness, in-plant and effluent radiation protection for nuclear power facilities, decommissioning, and radioactive
materials safety and security. Since 2004, a Branch Chief in the Division of Nuclear Materials and Safety in Region I, but
had previously held positions as Senior Health Physicist, Regional State Liaison and Emergency Preparedness Specialist.
Developed effective risk communications skills as a result of assignments related to low level waste storage policies,
independent spent fuel storage installations, and nuclear power and complex site decommissioning projects. Qualified
as a first responder for Protective Measures Management, Dose Assessment and Government Liaison. Obtained MS in
Radiation Science and BA in Chemistry from Rutgers University.

From: LIA03 Hoc
Sent: Monday, March 21, 2011 7:13 PM
To: Dorman, Dan; Scott, Michael; Blamey, Alan; Giessner, John; Taylor, Robert; Jackson, Todd; Miller, Marie; Ali, Syed;
Sheikh, Abdul; Way, Ralph; Ramsey, Jack; Bloom, Steven
Cc: LIA02 Hoc
Subject: FW: Instructions for NRC Deployees

Dear Outgoing Team - Please take note of the below email. Also, please send a 1 or 2 paragraph bio at your earliest
convenience.

Thank You,
NRC International Liaison Team

From: LIA01 Hoc
Sent: Monday, March 21, 2011 7:03 PM
To: RMTPACTSUELNRC; LIA02 Hoc; LIA03 Hoc
Subject: Instructions for NRC Deployees

From Phone call with Chuck Casto in Japan:

NRC staff deploying to Japan should report to their hotel, get rest, report to the US Embassy in the AM

Ned Wright
NRC Federal Liaison



From: LIA06 Hoc
Sent: Tuesday, March 22, 2011 2:17 PM
To: LIA08 Hoc
Subject: FW: RESPONSE - RESPONSE TO YOUR QUESTION ABOUT "WHAT WE MAY BE

MISSING?"

Liaison Team Director
U.S. Nuclear Regulatory Commission
Operations Center

From: Jaczko, Gregory
Sent: Tuesday, March 22, 2011 2:15 PM
To: Weber, Michael
Cc: Borchardt, Bill; Virgilio, Martin; Wiggins, Jim; ET07 Hoc; ET05 Hoc; RST01 Hoc; LIA06 Hoc; PMT01 Hoc; FOIA
Response.hoc Resource; Batkin, Joshua; Coggins, Angela; Boger, Bruce
Subject: RE: RESPONSE - RESPONSE TO YOUR QUESTION ABOUT "WHAT WE MAY BE MISSING?"

Thanks. this is very helpful

From: Weber, Michael
Sent: Tuesday, March 22, 2011 1:41 PM
To: Jaczko, Gregory
Cc: Borchardt, Bill; Virgilio, Martin; Wiggins, Jim; ET07 Hoc; ET05 Hoc; RST01 Hoc; LIA06 Hoc; PMT01 Hoc; FOIA
Response.hoc Resource; Batkin, Joshua; Coggins, Angela; Boger, Bruce
Subject: RESPONSE - RESPONSE TO YOUR QUESTION ABOUT "WHAT WE MAY BE MISSING?"

Good afternoon, Chairman. Please find attached a short response to your question about "what we may be
missing" in our response to the Japanese nuclear emergency due to our primary focus on the Fukushima-
Daiichi nuclear power station.

1
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Brainstorming for Chairman's question: "What we may be missing?"

Reactor Safety (RST)
" Diversion of attention.and resources from operating nuclear facilities in Japan
" Verifiable information on Unit 5 & 6 status
* Verifiable information on the common fuel pool (known to have older, cooler fuel)
* Information on other nuclear sites in Japan, including research and test reactors, that

may have sustained damage
* Information on the structural integrity of the Daiichi Units as a result of the earthquake

and the explosions
" Long-term impacts of sustained KI prophylactic ingestion
" Information on Japan's contingency plans for significant (m>7) aftershocks
• Longer term: Need to understand Japan's intent to startup shutdown reactors, including

the post-seismic event damage analysis, and their plans for the Fukushima Daiichi site
" Longer term: As information is provided by Japan, initiate a lessons learned review

Radiation Protection (PMT)
* Degradation of offsite Emergency Response infrastructure caused by tsunami
* Operational impacts of widespread radioactive contamination on operating nuclear

facilities

Security
" Better knowledge about the inventory/accountability of radiological materials (potential

Cat. 1 and 2 sources) that were in the earthquake/tsunami damage zone
" Status of fuel fabrication facilities and strategic special nuclear material
* Greater awareness of nuclear facility vulnerabilities

Logistical Issues
" Capturing and incorporating lessons learned into the design of 3WFN Ops Center
* Managing fatigue/burnout of response staff
* Recognition of staffs sacrifices/commitment



From: LIA11 Hoc
Sent: Tuesday, March 22, 2011 10:58 AM
To: LIA02 Hoc; LIA03 Hoc
Subject: FW: eInvoice, March 22 for SCOTT

FYI

From: RMTPACTSUELNRC [mailto:RMTPACTSUELNRC@ofda.gov]
Sent: Tuesday, March 22, 2011 10:57 AM
To: LIA11 Hoc
Subject: FW: eInvoice, March 22 for SCOTT

FYI

From: RMTPACTSUCRC
Sent: Tuesday, March 22, 2011 10:56 AM
To: 'michael.scott@nrc.gov'
Cc: RMTPACTSUELNRC
Subject: FW: eInvoice, March 22 for SCOTT

Hi Michael,

Please see the link below for your electronic ticket. I will also forward the completed TA for your records in just a
moment. Feel free to call me if you have any questions and enjoy your flight.

Best,

Katie Johnston
Pacific Tsunami and Japan Earthquake Response Management Team
USAID/DHCA/OFDA
Rmtpactsu crc@ofda.gov
202-712-0036

From: RMTPACTSUAC
Sent: Tuesday, March 22, 2011 10:55 AM
To: RMTPACTSUCRC
Subject: FW: eInvoice, March 22 for SCOTT

From: MANASSAS TRAVEL [mailto:usaid@manassastravel.com]
Sent: Tuesday, March 22, 2011 10:54 AM
To: RMTPACTSUAC; travel
Subject: eInvoice, March 22 for SCOTT

Your Travel Arranger is pleased to deliver your complete travel itinerary through Sabre® Virtually There®. To
view your elnvoice, click on the link below. Once the itinerary is displayed, click on the elnvoice icon.

1
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Click here to access your reservation on the web or a mobile device.

Your elnvoice is available for 90 days after its issuance.

CLICK HERE to opt out of receiving future e-mails from Virtually There.

If the above link is inactive, please paste this URL into your browser to access your reservations:

https://www.virtuallythere.comn/new/reservationsChron.html?host= 1W&pnr=2Y 1056M4SSPY&name=SCOTT

&language=O&email=2

Manassas Travel

1-866-343-5009

Personalized Travel Experiences from Beginning to End.
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From: PMT01 Hoc

Sent: Tuesday, March 22, 2011 4:13 PM
To: Hoc, PMT12; PMT02 Hoc; PMT07 Hoc
Cc: PMT01 Hoc
Subject: FW: RESPONSE - RESPONSE TO YOUR QUESTION ABOUT "WHAT WE MAY BE

MISSING?"
Attachments: Brainstorming for Chairman V3.doc

Don't know if you've seen this.

From: Weber, Michael
Sent: Tuesday, March 22, 2011 1:41 PM
To: Jaczko, Gregory
Cc: Borchardt, Bill; Virgilio, Martin; Wiggins, Jim; ET07 Hoc; ET05 Hoc; RST01 Hoc; LIA06 Hoc; PMT01 Hoc; FOIA
Response.hoc Resource; Batkin, Joshua; Coggins, Angela; Boger, Bruce
Subject: RESPONSE - RESPONSE TO YOUR QUESTION ABOUT "WHAT WE MAY BE MISSING?"

Good afternoon, Chairman. Please find attached a short response to your question about "what we may be
missing" in our response to the Japanese nuclear emergency due to our primary focus on the Fukushima-
Daiichi nuclear power station.

1



Brainstorming for Chairman's question: "What we may be missing?"

Reactor Safety (RST)
* Diversion of attention and resources from operating nuclear facilities in Japan
" Verifiable information on Unit 5 & 6 status
" Verifiable information on the common fuel pool (known to have older, cooler fuel)
* Information on other nuclear sites in Japan, including research and test reactors, that

may have sustained damage
* Information on the structural integrity of the Daiichi Units as a result of the earthquake

and the explosions
* Long-term impacts of sustained KI prophylactic ingestion
* Information on Japan's contingency plans for significant (m>7) aftershocks
* Longer term: Need to understand Japan's intent to startup shutdown reactors, including

the post-seismic event damage analysis, and their plans for the Fukushima Daiichi site
" Longer term: As information is provided by Japan, initiate a lessons learned review

Radiation Protection (PMT)
* Degradation of offsite Emergency Response infrastructure caused by tsunami
* Operational impacts of widespread radioactive contamination on operating nuclear

facilities

Security
* Better knowledge about the inventory/accountability of radiological materials (potential

Cat. 1 and 2 sources) that were in the earthquake/tsunami damage zone
* Status of fuel fabrication facilities and strategic special nuclear material
* Greater awareness of nuclear facility vulnerabilities

Logistical Issues
* Capturing and incorporating lessons learned into the design of 3WFN Ops Center
* Managing fatigue/burnout of response staff
* Recognition of staffs sacrifices/commitment



From: Giessner, John
Sent: Tuesday, March 22, 2011 5:50 PM
To: LIA03 Hoc; Heard, Robert
Cc: Miller, Marie
Subject: RE: Phone Pick-Up

Thanks for the info; I do not have a separate phone. I'll see if I can borrow one.

From: LIA03 Hoc
Sent: Tuesday, March 22, 2011 4:20 PM
To: Heard, Robert
Cc: Miller, Marie; Giessner, John
Subject: Phone Pick-Up

Robert - Unfortunately, none of the headquarters travelers can come on Thursday to pick-up their blackberries. They all
plan on coming in the early afternoon, around 2:00 pm. So it looks like Marie and John will need to expect their
blackberries to be shut off around this time. They will need to find alternative ways of checking their email until they
receive their international blackberries in Japan. One of the headquarters team members will be bringing it to them.

Marie and John - If you would like, please provide us with a personal cell phone number if you would like us to have a
way to contact you between the time your blackberry is turned off and when you arrive in Japan.

Thanks,
International Liaison Team

(iP
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From:
Sent:
To:
Cc:

Heard, Robert
Tuesday, March 22, 2011 9:20 PM
LIA03 Hoc; CSC; Barnes, Timothy
Brusoe, Eric; Veraart, Paul; Reyes, Debra; Turner, Joseph; Erskine, Pamela; Bissett, Ryan;
Miller, Marie; Giessner, John; Way, Ralph; Taylor, Robert; Bloom, Steven; TSC Resource;
Padilla, William
RE: Phone Pick-UpSubject:

Please revise the request to have the blackberrys ready for this weeks Japan deployers from Thursday 2:00pm to
K Wednesday at 1:00 pm. Please have all blackberry devices delivered to Rob Heard or the Operations Center by

Wednesday 23 March at 1:00pm.

Additionally, please have the Sheik and Taylor's laptop sas well as Griessner's laptop (if possible) to me or the Operations
Center by 1:00 pm Wednesday as well.

Please let me know if there is an issue with this request.

Rob

From: LIA03 Hoc
Sent: Tuesday, March 22, 2011 8:58 PM
To: Heard, Robert
Cc: Miller, Marie; Giessner, John
Subject: RE: Phone Pick-Up

Hey Rob - Sorry I was not clear. All the headquarters travelers will be coming to pick up their phones Wednesday, March
2 3rd, around 2:00, approximately.

Thanks,
Lauren

From: Heard, Robert
Sent: Tuesday, March 22, 2011 8:47 PM
To: LIA03 Hoc
Cc: Miller, Marie; Giessner, John
Subject: RE: Phone Pick-Up

I just want to be sure i understand. All of the headquarters travelers plan to come in~which day by 2pro.? Wednesday or
Thursday? I need to have this information to have "all: of the devices provisioned by the appropriate time.

Rob

From: LIA03 Hoc
Sent: Tuesday, March 22, 2011 5:19 PM
To: Heard, Robert

am ýI
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Cc: Miller, Marie; Giessner, John
Subject: Phone Pick-Up

Robert - Unfortunately, none of the headquarters travelers can come on Thursday to pick-up their blackberries. They all
plan on coming in the early afternoon, around 2:00 pm. So it looks like Marie and John will need to expect their
blackberries to be shut off around this time. They will need to find alternative ways of checking their email until they
receive their international blackberries in Japan. One of the headquarters team members will be bringing it to them.

Marie and John - If you would like, please provide us with a personal cell phone number if you would like us to have a
way to contact you between the time your blackberry is turned off and when you arrive in Japan.

Thanks,
International Liaison Team
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From: LIA06 Hoc
Sent: Tuesday, March 22, 2011 4:54 PM
To: FOIA Resource
Subject: FW: RESPONSE - RESPONSE TO YOUR QUESTION ABOUT "WHAT WE MAY BE

MISSING?"

Liaison Team Director
U.S. Nuclear Regulatory Commission
Operations Center

From: Jaczko, Gregory
Sent: Tuesday, March 22, 2011 2:15 PM
To: Weber, Michael
Cc: Borchardt, Bill; Virgilio, Martin; Wiggins, Jim; ET07 Hoc; ET05 Hoc; RST01 Hoc; LIA06 Hoc; PMT01 Hoc; FOIA
Response.hoc Resource; Batkin, Joshua; Coggins, Angela; Boger, Bruce
Subject: RE: RESPONSE - RESPONSE TO YOUR QUESTION ABOUT "WHAT WE MAY BE MISSING?"

Thanks. this is very helpful

From: Weber, Michael
Sent: Tuesday, March 22, 2011 1:41 PM
To: Jaczko, Gregory
Cc: Borchardt, Bill; Virgilio, Martin; Wiggins, Jim; ET07 Hoc; ET05 Hoc; RST01 Hoc; LIA06 Hoc; PMT01 Hoc; FOIA
Response.hoc Resource; Batkin, Joshua; Coggins, Angela; Boger, Bruce
Subject: RESPONSE - RESPONSE TO YOUR QUESTION ABOUT "WHAT WE MAY BE MISSING?"

Good afternoon, Chairman. Please find attached a short response to your question about "what we may be
missing" in our response to the Japanese nuclear emergency due to our primary focus on the Fukushima-
Daiichi nuclear power station.



From: Trapp, James
Sent: Tuesday, March 22, 2011 8:41 PM
To: Carter, Mary
Cc: LIA02 Hoc; LIA03 Hoc; Mamish, Nader; Ramsey, Jack
Subject: RE: Travel From Japan

I was told that since NRC made the arrangement for my flight over that they would need to make arrangements for my
return?

From: Carter, Mary
Sent: Tuesday, March 22, 2011 9:16 AM
To: Trapp, James
Cc: LIA02 Hoc; LIA03 Hoc; Mamish, Nader; Ramsey, Jack
Subject: RE: Travel From Japan

Mr. Trapp,

You are in luck. You will cross the international dateline and arrive in Philadelphia on March 25.

Our Op Center will receive a copy of this e-mail. Please send your request to them cc

AID will make your travel arrangements for your return from Tokyo. Our Liaison in the OP Center will forward
your request.

American Airlines is the contract carrier between Tokyo and Philadephia. They offer 2 connections which are
both available for March 25. The contract fare is in Y class.

American 176 Tokyo Narita-Dallas/Ft. Worth 12:05p 9:20a

Elapsed time 1 lhr 15min

American 446 Dallas-Ft/Worth-Philadelphia 11:15a 3:25p

Elapsed time 3hr 10min

Or

American 154 Tokyo Narita-Chicago O'Hare 6:05p 3:40p

Elapsed time 1 lhr 35min
1



American 408 Chicago O'Hare-Philadelphia 5:40p 8 :3 5 p

Elapsed time lhr 55min

AID will need the following information:

Your name (as it appears on your Passport)

DOB

Gender

Passport number and expiration date

Passport type Official/Personal

From: Trapp, James
Sent: Tuesday, March 22, 2011 5:07 AM
To: Carter, Mary
Subject: Travel From Japan,

Mary - Hello, they tell me that you can get me out of Japan and still make my Sunday morning tee time in Pennsylvania.

If possible, I would like to have a flight on Friday 3/25 and fly to Philadelphia.

I had a one way ticket to get over here and I didn't go thru USAID (I was part of the first wave).

I appreciate your support. Thanks

2



QffLidai se Univ

Compiled Seismic Questions for NRC
Response to the March 11, 2001
Japanese Earthquake and Tsunami

This is current as of 3-17-11 at 2arn.

The keeper of this file is Annie Kammerer. Please provide comments, additions and updates
to Annie with CC to Clifford Munson and Jon Ake.

A SharePoint site has been set up so that anyone can download the latest Q&As. The site is
found at NRC>NRR>NRR TA or at
http:I/,ortal.nrc.g•vledolnrrlNRR%20TA/FAQ%2ORelated%20to%2OEvents%200ccurinp%20
in%20Japan/Forms/AHlltems.aspx

A list of topics is shown in the Table of Contents at the front of this document.

A list of all questions is provided at the end of the document.

We greatly appreciate the assistance of the many people who have contributed. The enclosed list of questions and
answers has been compiled from multiple sources including, questions forwarded from NRC staff, GI-199
communications plan, Diablo Canyon communications plan, the NEI website, lists of questions that followed the
2007 earthquake that shut down the Kashiwazaki-Kariwa plant, and others. Please do not distribute beyond the
NRC.

Printed 3/17/2011 1:47 AM
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Natural Hazards and Ground Shaking Design Levels

1) Did the Japanese underestimate the size of the maximum credible earthquake that could
affect the plants?

Public response: The magnitude of the earthquake was somewhat greater than was expected for that
part of the subduction zone by seismologists worldwide. The Japanese plants were recently reviewed to
ground shaking similar to that observed. The review level ground motions were expected to result from
a smaller earthquake closer to the sites.

Additional, technical, non-public information: None.

2) Can a very large earthquake and tsunami happen here?

Public response: This earthquake was caused by a "subduction zone" event, which is the type of
mechanism that produces the largest magnitude earthquakes. A subduction zone is a tectonic plate
boundary where one tectonic plate is pushed under another plate. In the continental US, the only
subduction zone is the Cascadia subduction zone which lies off the coast of northern California, Oregon
and Washington. So, an earthquake and tsunami this large could only happen in that region. The only
plant in that area is Columbia, which is far from the coast and the subduction zone. Outside of the
Cascadia subduction zone, earthquakes are not expected to exceed a magnitude of approximate 8,
which is 10 times smaller than a magnitude 9.

Additional, technical, non-public information: Magnitude is on a log scale, so 9 is 10 times bigger than
an 8.

3) Has this changed our perception of Earthquake risk?

Public Answer: This does not change the NRC's perception of earthquake hazard (i.e. ground shaking) at
US plants. It is too early to tell what the lessons from this earthquake are from an engineering
perspective. The NRC will look closely at all aspects of response of the plants to the earthquake and
tsunami to determine if any actions need to be taken in US plants and if any changes are necessary to
NRC regulations.

Additional, technical, non-public information: We expect that there would be lessons learned and we
may need to seriously relook at common cause failures, including dam failure and tsunami.

4) What magnitude earthquake are US plants designed to?

Public Answer: Each plant is designed to a ground-shaking level that is appropriate for its location, given
the possible earthquake sources that may affect the site and its tectonic environment. Ground shaking is
a function of both the magnitude of an earthquake and the distance from the fault to the site. The
magnitude alone cannot be used to predict ground motions. The existing plants were designed on a
"deterministic" or "scenario earthquake" basis that accounted for the largest earthquake expected in
the area around the plant. Several tables that include plant design ground motions are provided as the
first table in the "additional information" section of this document.

Additional, technical non-public information: In the past, "deterministic" or "scenario based" analyses
were used to determine ground shaking (seismic hazard) levels. Now a probabilistic method is used that
accounts for possible earthquakes of various magnitudes that come from potential sources (including
background seismicity) and the likelihood that each particular hypothetical earthquake occurs.
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5) How many US reactors are located in active earthquake zones (and which reactors)?

Public Answer: Although we often think of the U.S. as having "active" and "non-active" earthquake
zones, earthquakes can actually happen almost anywhere. Seismologists typically separate the U.S. into
low, moderate, and high seismicity zones. The NRC requires that every plant be designed for site-
specific ground motions that are appropriate for their locations. In addition, the NRC has specified a
minimum ground shaking level to which plants must be designed.

Seismic designs at U.S. nuclear power plants are developed in terms of seismic ground motion spectra,
which are called the Safe Shutdown Earthquake ground motion response spectra (SSE). Each nuclear
power plant is designed to a ground motion level that is appropriate for the geology and tectonics in the
region surrounding the plant location. Currently operating nuclear power plants developed their SSEs
based on a "deterministic" or "scenario earthquake" that accounts for the largest earthquake expected
in the area around the plant.

Generally speaking, seismic activity in the regions surrounding U.S. plants is much lower than that for
Japan since most U.S. plants are located in the interior of the stable continental U.S. However, the most
widely felt earthquakes within the continental U.S. are the 1811-12 New Madrid sequence and the 1886
Charleston, SC, which were estimated to be between about magnitude 7.0 to 7.75. Nuclear power plants
in the U.S. are sited far away from these two earthquake zones as well as other identified potential
seismic sources.

On the west coast of the U.S., the two nuclear power plants are designed to specific ground motions
from earthquakes of about magnitude 7+ on faults located just offshore of the plants. The earthquakes
on these faults are mainly strike-slip (horizontal motion) type earthquakes, not subduction zone
earthquakes. Therefore, the likelihood of a tsunami from these faults is remote.

Additional, technical non-public information: None.

6) How many reactors are along coastal areas that could be affected by a tsunami (and
which ones)?

Public Answer: Many plants are located in coastal areas that could potentially be affected by tsunami.
Two plants, Diablo Canyon and San Onofre, are on the Pacific Coast, which is known to have tsunami
hazard. There are also two plants on the Gulf Coast, South Texas and Crystal River. There are many
plants on the Atlantic Coast or on rivers that may be affected by a tidal bore resulting from a tsunami.
These include St. Lucie, Turkey Point, Brunswick, Oyster Creek, Millstone, Pilgrim, Seabrook, Calvert
Cliffs, Salem/Hope Creek, and Surry. Tsunami on the Gulf and Atlantic Coasts occur, but are very rare.
Generally the flooding anticipated from hurricane storm surge exceeds the flooding expected from a
tsunami for plants on the Atlantic and Gulf Coast.

Additional, technical non-public information: A table with information on tsunami design levels is
provided in the "Additional Information" section of this document.

7) If the earthquake in Japan was a larger magnitude than considered by plant design, why
can't the same thing happen in the US?

Public response: Discuss in terms of, IPEEE, Seismic PRA to be provided by Nilesh

Additional, technical, non-public information: ADD
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8) What if an earthquake like the Sendal earthquake occurred near a US plant?

Public response: ADD

Additional, technical, non-public information: ADD

9) What would be the results of a tsunami generated off the coast of a US plant? (Or why
are we confident that large tsunamis will not occur relatively close to US shores?)

Public response: Request for answer by Henry Jones, Goutam Bogchi and/or Richard Raione (once the
tsunamifact sheet is done and you have time).

Additional, technical, non-public information: ADD

10) Can this happen here i.e. an earthquake that significantly damages a nuclear power
plant? Are the Japanese plants similar to U.S. plants?

Public Answer: All U.S. nuclear power plants are built to withstand environmental hazards, including
earthquakes and tsunamis. Even those plants that are located within areas with low and moderate
seismic activity are designed for safety in the event of such a natural disaster. The NRC requires that
safety-significant structures, systems, and components be designed to take into account even rare and
extreme seismic and tsunami events.

The Japanese facilities are similar in design to several US facilities.

Additional technical, non-public information: Currently operating reactors were designed using a
"deterministic" or "maximum credible earthquake" approach. Seismic hazard for the new plants is
determined using a probabilistic seismic hazard assessment approach that explicitly addresses
uncertainty, as described in Regulatory Guide 1.208. The NRC requires that adequate margin beyond
the design basis ground shaking levels is assured. The NRC further enhances seismic safety for beyond-
design-basis events through the use of a defense-in-depth approach.

In addition, the NRC reviews the seismic risk at operating reactors as needed when information may
have changed. Over the last few years the NRC has undertaken a program called Generic Issue 199,
which is focused on assessing hazard for plants in the central and eastern US using the latest techniques
and data and determining the possible risk implications of any increase in the anticipated ground
shaking levels. This program will help us assure that the plants are safe under exceptionally rare and
extreme ground motions that represent beyond-design-basis events.

11) What level of earthquake hazard are the US reactors designed for?

Public Answer: Each reactor is designed for a different ground motion that is determined on a site-
specific basis. The existing plants were designed on a "deterministic" or "scenario earthquake" basis that
accounted for the largest earthquake expected in the area around the plant. New reactors are designed
using probabilistic techniques that characterize the hazard (i.e. ground shaking levels) and uncertainty at
the proposed site. Ground motions from all potential seismic sources in the region are estimated and
used to develop an appropriate site specific ground motion, which has a return period of 10,000 years
on average over very long time periods.

Additional technical, non-public information: None

12) Does the NRC consider earthquakes of magnitude 9?

Public Answer: Earthquakes with very large magnitudes, such as the recent earthquake of the coast of
Japan, occur only within subduction zones. Subduction zones are regions where one of the earth's
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tectonic plates is subducting beneath another. In the continental US, the only subduction zone is the
Cascadia subduction zone, which lies off of the coast of northern California, Oregon, and
Washington. The only nuclear power plant in that area is Columbia, which is far from the coast and the
subduction zone.

Seismic designs at U.S. nuclear power plants are developed in terms of seismic ground motion spectra,
which are called the Safe Shutdown Earthquake ground motion response spectra (SSE). Each nuclear
power plant is designed to a ground motion level that is appropriate for the geology and tectonics in the
region surrounding the plant location. Currently operating nuclear power plants developed their SSEs
based on a "deterministic" or "scenario earthquake" basis that account for the largest earthquake
expected in the area around the plant. Seismic activity in the regions surrounding U.S. plants is much
lower than that for Japan since most U.S. plants are located in the interior of the stable continental
U.S. The largest earthquakes within the continental U.S. are the 1811-12 New Madrid sequence and the
1886 Charleston, SC, which were estimated to be between about magnitude 7 to 7.5. On the west coast
of the U.S., the two nuclear power plants are designed to specific ground motions from earthquakes of
about magnitude 7 on faults located just offshore of the plants. The earthquakes on these faults are
mainly strike-slip (horizontal motion) type earthquakes, not subduction zone earthquakes. Therefore,
the likelihood of a tsunami from these faults is very remote.

Additional technical, non-public information: None.

13) What are the definitions of the SSE and OBE?

CLEAN UP BELOW information - late question

From RG1.208 Safe Shutdown Earthquake Ground Motion (SSE). The vibratory ground motion for which
certain structures, systems, and components are designed, pursuant to Appendix S to 10 CFR Part 50, to
remain functional. The SSE for the site is characterized by both horizontal and vertical free-field ground
motion response spectra at the free ground surface

Appendix S to 10 CFR Part 50 (3) has the following information: Required Plant Shutdown. If vibratory
ground motion exceeding that of the Operating Basis Earthquake Ground Motion or if significant plant
damage occurs, the licensee must shut down the nuclear power plant. If systems, structures, or
components necessary for the safe shutdown of the nuclear power plant are not available after the
occurrence of the Operating Basis Earthquake Ground Motion, the licensee must consult with the
Commission and must propose a plan for the timely, safe shutdown of the nuclear power plant. Prior to
resuming operations, the licensee must demonstrate to the Commission that no functional damage has
occurred to those features necessary for continued operation without undue risk to the health and
safety of the public and the licensing basis is maintained.

The the ratio is provided in guidance as the ratio that the licensees can chose without additional
analysis. The OBE mostly used to be half for existing plants, but now it's a 1/3 unless you do analyses to
show why it should be Y2.

The safe-shutdown earthquake (SSE) for the site is the ground motion response spectra
(GMRS), which also satisfies the minimum requirement of paragraph IV(a)(1)(i) of Appendix S,

Definition of "Earthquake Engineering Criteria for Nuclear Power Plants," to Title 10, Part 50, "Domestic
Safe Shutdown Licensing of Production and Utilization Facilities," of the Code of Federal Regulations (10 CFR

Earthquake Part 50).

Definition of To satisfy the requirements of paragraph IV(a)(2)(A) of Appendix S to 10 CFR Part 50, the
Operating Basis operating-basis earthquake (OBE) ground motion is defined as follows:
Earthquake: (i) For the certified design portion of the plant, the OBE ground motion is one-third
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of the CSDRS.
(ii) For the safety-related noncertified design portion of the plant, the OBE ground

motion is one-third of the design motion response spectra, as stipulated in the
design certification conditions specified in design control document (DCD).

(iii) The spectrum ordinate criterion to be used in conjunction with Regulatory Guide
1.166, "Pre-Earthquake Planning and Immediate Nuclear Power Plant Operator
Post-earthquake Actions," issued March 1997, is the lowest of (i) and (ii).

14) What is the likelihood of the design basis or "SSE" ground motions being exceeded over

the life of the plant?

To estimate the probability of exceeding a specified ground motion level, such as an SSE, during a given

time interval, the Poisson model is generally used. Using seismic hazard curves from the 2008 US

Geological Survey National Seismic Hazard Map and assuming a 60-year life for a typical nuclear power
plant, we can estimate the probability of exceeding the SSE over the life of the plant. The NRC recently

performed these estimates as part of its GI-199 program (see Questions 54-59). The mean probability
value for the plants in the Central and Eastern United States is less than 2%, with values ranging from a

low of 0.1% to a high of 6%.

It is important to remember that there is margin above the design basis. In the mid to late 1990s, the

NRC staff reviewed the potential for ground motions beyond the design basis as part of the Individual
Plant Examination of External Events (IPEEE). From this review, the staff determined that seismic

designs of operating plants in the United States have adequate safety margins for withstanding

earthquakes built into the designs.

15) What is magnitude anyway? What is the Richter Scale? What is intensity?

ADD

16) We need to pull Q&As out of the Markey/Capp letter of March 15th...there's a lot there to
answer...

ADD

17) How do magnitude and ground motion relate to each other?

ADD

18) How are combined seismic and tsunami events treated in risk space? Are they
considered together?

the PRA Standard (ASME/ANS-Ra-Sa2009) does address the technical requirements for both seismic

events and tsunamis (tsunami hazard under the technical requirements for external flooding
analysis). But together? The standard does note that uncertainties associated with probabilistic analysis

of tsunami hazard frequency are large and that an engineering analysis can usually be used to screen out

tsunamis.

19) How are aftershocks treated in terms of risk assessment?

Seismic PRAs do not consider the affect of aftershocks since there are not methods to predict

equipment fragility after the first main shock.
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Design Against Natural Hazards & Plant Safety in the US

21) Are power plants designed for Tsunami's?

Public Answer: Yes. Plants are built to withstand a variety of environmental hazards and those plants
that might face a threat from tsunami are required to withstand large waves and the maximum wave
height at the intake structure (which varies by plant.)

Additional, technical, non-public information: Tsunami are considered in the design of US nuclear
plants. Nuclear plants are designed to withstand flooding from not only tsunami, but also hurricane and
storm surge; therefore there is often significant margin against tsunami flooding. However, it should be
noted that Japanese experience has shown that drawdown can be a significant problem.

Currently the US NRC has a tsunami research program that is focused on developing modern hazard
assessment techniques and additional guidance through cooperation with the National Oceanic and
Atmospheric Administration and the United States Geological Survey. This has already lead to several
technical reports and an update to NUREG 0-800. The NOAA and USGS contractors are also assisting
with NRO reviews of tsunami hazard. A new regulatory guide on tsunami hazard assessment is currently
planned in the office of research, although it is not expected to be available in draft form until 2012.

22) What level of Tsunami are we designed for?

Public Answer: Like seismic hazard, the level of tsunami that each plant is designed for is site-specific
and is appropriate for what may occur at each location.

Additional, technical, non-public information: None.

23) Which plants are close to known active faults? What are the faults and how far away are
they from the plants?

Public Answer: Jon to develop answer with Dogan's help. I created a placeholder table for your use
"Table of Plants Near Known Active Faults" to be populated in the additional information section. The
plots that Dogan made are in the additional information section under "Plot of Mapped Active
Quaternary Faults and Nuclear Plants in the US". This is really high priority after the congressional
hearings.

Additional, technical, non-public information: ADD

24) How was the seismic design basis for an existing nuclear power plant established?

Public Answer: The seismic ground motion used for the design basis was determined from the
evaluation of the maximum historic earthquake within 200 miles of the site, without explicitly
considering the time spans between such earthquakes; safety margin was then added beyond this
maximum historic earthquake to form a hypothetical design basis earthquake. The relevant regulation
for currently operating plants is 10 CFR Part 100, Appendix A, "Seismic and Geologic Siting Criteria for
Nuclear Power Plants" (http://www.nrc.gov/reading-rm/doc-collections/cfr/partlOO/partl00-
appa.html).

Additional, technical, non-public information: See discussion at end of GI-199 section for discussion of
safety margin and design basis.
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25) Is there margin above the design basis?

Public Answer: Yes, there is margin beyond the design basis). In the mid to late 1990s, NRC staff
reviewed the plants' assessments of potential consequences of severe earthquakes (earthquakes
beyond the safety margin included in each plant's design basis), which licensees performed as part of
the Individual Plant Examination of External Events (or IPEEE) program. From this review, the staff
determined that seismic designs of operating plants in the United States have adequate safety margins,
for withstanding earthquakes, built into the designs.

Additional, technical, non-public information: None.

26) Are US plants safe?

Public Answer: US plants are designed for appropriate earthquake shaking levels and are safe. Currently
the NRC is also conducting a program called Generic Issue 199, which is reviewing the adequacy of
earthquake design of US NPPs in the central and eastern North America based on the latest data and
analysis techniques.

Additional, technical, non-public information: None.

27) Was the Japanese plant designed for this type of accident? Are US plants?

Public Answer: Plants in both the US and Japan area designed for earthquake shaking. In addition to the
design of the plants, significant effort goes into emergency response planning and accident mitigation.
This approach is called defense-in-depth.

Additional, technical, non-public information: None.

28) Why do we have confidence that US nuclear power plants are adequately designed for
earthquakes and tsunamis?

Public Answer: Plants in both the US and Japan area designed for earthquake shaking. In addition to the
design of the plants, significant effort goes into emergency response planning and accident mitigation.
This approach is called defense-in-depth.

Additional, technical, non-public information: None.

29) Can this happen here i.e. an earthquake that significantly damages a nuclear power
plant? Are the Japanese plants similar to U.S. plants?

Public Answer: All U.S. nuclear power plants are built to withstand environmental hazards, including
earthquakes and tsunamis. Even those plants that are located within areas with low and moderate
seismic activity are designed for safety in the event of such a natural disaster. The NRC requires that
safety-significant structures, systems, and components be designed to take into account even rare and
extreme seismic and tsunami events Nuclear power plants are designed to be safe based on the most
severe natural phenomena historically reported for the site and surrounding area. The Japanese
facilities are similar in design to several US facilities.

Additional technical, non-public information: Currently operating reactors were designed using a
"deterministic" or "maximum credible earthquake" approach. Seismic hazard for the new plants is
determined using a probabilistic seismic hazard assessment approach that explicitly addresses
uncertainty, as described in Regulatory Guide 1.208. The NRC requires that adequate margin beyond
the design basis ground shaking levels is assured. The NRC further enhances seismic safety for beyond-
design-basis events through the use of a defense-in-depth approach.
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In addition, the NRC reviews the seismic risk at operating reactors as needed when information may
have changed. Over the last few years the NRC has undertaken a program called Generic Issue 199,
which is focused on assessing hazard for plants in the central and eastern US using the latest techniques
and data and is determining the possible risk implications of any increase in the anticipated ground
shaking levels. This program will help us assure that the plants are safe under exceptionally rare and
extreme ground motions that represent beyond-design-basis events.

The reactor design is a Boiling Water Reactor that is similar to some U.S. designs, including Oyster Creek,
Nine Mile Point and Dresden Units 2 and 3.

30) Could an accident like the one at Japan's Fukushima Daiichi nuclear plant happen in the
United States?

Public response: It is difficult to answer this question until we have a better understanding of the
precise problems and conditions that faced the operators at Fukushima Daiichi. We do know, however,
that Fukushima Daiichi Units 1-3 lost all offsite power and emergency diesel generators. This situation is
called "station blackout." U.S. nuclear power plants are designed to cope with a station blackout event
that involves a loss of offsite power and onsite emergency power. The Nuclear Regulatory Commission's
detailed regulations address this scenario. U.S. nuclear plants are required to conduct a "coping"
assessment and develop a strategy to demonstrate to the NRC that they could maintain the plant in a
safe condition during a station blackout scenario. These assessments, proposed modifications and
operating procedures were reviewed and approved by the NRC. Several plants added additional AC
power sources to comply with this regulation.

In addition, U.S. nuclear plant designs and operating practices since the terrorist events of September
11, 2001, are designed to mitigate severe accident scenarios such as aircraft impact, which include the
complete loss of offsite power and all on-site emergency power sources.

U.S. nuclear plant designs include consideration of seismic events and tsunamis'. It is important not to
extrapolate earthquake and tsunami data from one location of the world to another when evaluating
these natural hazards. These catastrophic natural events are very region- and location-specific, based on
tectonic and geological fault line locations.

Additional technical, non-public information: None

31) Should U.S. nuclear facilities be required to withstand earthquakes and tsunamis of the
kind just experienced in Japan? If not, why not?

Public response: U.S. nuclear reactors are designed to withstand an earthquake equal to the most
significant historical event or the maximum projected seismic event and associated tsunami without any
breach of safety systems.

The lessons learned from this experience must be reviewed carefully to see whether they apply to U.S.
nuclear power plants. It is important not to extrapolate earthquake and tsunami data from one location
of the world to another when evaluating these natural hazards, however. These catastrophic natural
events are very region- and location-specific, based on tectonic and geological fault line locations.

The U.S. Geological Survey (USGS) conducts continuous research of earthquake history and geology, and
publishes updated seismic hazard curves for various regions in the continental US. These curves are
updated approximately every six years. NRC identified a generic issue (GI-199) that is currently
undergoing an evaluation to assess implications of this new information to nuclear plant sites located in
the central and eastern United States. The industry is working with the NRC to address this issue.
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Additional technical, non-public information: None

32) Can you summarize the plant seismic design basis for the US plants? Are there any
special issues associated with seismic design?

Public response: Please see one of the several tables provided in the "Additional information" section of
this document

Additional, technical, non-public information: None

33) How do we know that the equipment in plants is safe in earthquakes?

Public response: All equipment important to safety (required to safely shutdown a nuclear power plant)
is qualified to withstand earthquakes in accordance with plants' licensing basis and NRC regulations.

Additional, technical, non-public information: 10 CFR 50, Appendix A, General Design Criterion 2 and 4,
10 Part 100, and Appendix S. Guidance: Regulatory Guides 1.100, IEEE 344 and ASME QME-1

34) How do we know equipment will work if the magnitude is bigger than expected, like in
Japan?

Public response: Plant systems are designed to mitigate a design basis earthquake which includes
margin above the postulated site specific earthquake. (reviewers comment: this needs to be expanded)

Additional, technical, non-public information: See part 100 Reactor Site Criteria

35) Are US plants susceptible to the same kind of loss of power as happened in Japan?

Public response: NRC recognized that there is the possibility of a total loss of AC power at a site, called a
'Station Blackout', or SBO. Existing Regulations require the sites to be prepared for the possibility of an
SBO. In addition to battery powered back-up system to immediately provide power for emergency
systems, NRC regulations require the sites to have a detailed plan of action to address the loss of AC
power while maintaining control of the reactor.

There has also been an understanding that sites can lose offsite power as well. Of course, this can be
caused by earthquake. However, hurricane- or tornado-related high winds may potentially damage the
transmission network in the vicinity of a nuclear plant as well. Flood waters can also affect transformers
used to power station auxiliary system. These types of weather related events have the potential to
degrade the offsite power source to a plant.

The onsite Emergency Diesel Generators need fuel oil stored in tanks that are normally buried
underground. These tanks and associated pumps/piping require protection from the elements. Above
ground tanks have tornado/missile protection.

In case both offsite and onsite power supplies fail, NRC has required all licensee to evaluate for a loss of
all AC power (station blackout) scenario and implement coping measures to safely shutdown the plant
law 10 CFR 50.63.

Additional, technical, non-public information: Some plants have safeguards equipment below sea level
and rely on watertight doors or Bilge pumps to remove water from equipment required to support safe
shutdown. Overflowing rivers can result in insurmountable volume of water flooding the vulnerable
areas. SBO definition in 10CFR50.2, SBO plan requirements in 10CFR50.63
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36) How do we know that the EDGs in Diablo Canyon and SONGS will not fail to operate like
in Japan?

Public response: EDGs are installed in a seismically qualified structure. Even if these EDGs fail, plants
can safely shutdown using station blackout power source law 10 CFR 50.63.

Additional, technical, non-public information: None.

37) Is all equipment at the plant vulnerable to tsunami?

Public response: Plants are designed law GDC 2 to withstand protection against natural phenomena
such as tsunami, earthquakes. (reviewers comment: this needs to be expanded. I need assistance with
this)

Additional, technical, non-public information: ADD

38) What protection measures do plants have against tsunami?

Public response: Plants are designed iaw GDC 2 to withstand protection against natural phenomena
such as tsunami, earthquakes. (note from reviewer: add information on breakwater from songs and
Diablo example. I need assistance with this)

Additional, technical, non-public information: ADD

39) Is there a risk of loss of water during tsunami drawdown? Is it considered in design?

Public response: Goutam, Henry and Rich, can you guys answer this?

Additional, technical, non-public information: ADD

40) Are nuclear buildings built to withstand earthquakes? What about tsunami?

Public response: There is language elsewhere in this document that answers that... copy here.

Additional, technical, non-public information: ADD

41) Are aftershocks considered in the design of equipment at the plants? Are aftershocks
considered in design of the structure?

Public response: ADD

Additional, technical, non-public information: ADD

42) Are there any special issues associated with seismic design at the plants? For example,
Diablo Canyon has special requirements. Are there any others?

Public response: Both SONGS and Diablo canyon are licensed with an automatic trip for seismic events.
(can this be expanded? any others?) Mike Markley, can your group assist with this?

Additional, technical, non-public information: ADD

43) Is the NRC planning to require seismic isolators for the next generation of nuclear power
plants? How does that differ from current requirements and/or precautions at existing
U.S. nuclear power plants?

Public response: The NRC would not require isolators for the next generation of plants. However, it is
recognized that a properly designed isolation system can be very effective in mitigating the effect of
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earthquake. Currently the NRC is preparing guidance for plant designers considering the use of seismic
isolation devices.

Additional, technical, non-public information: A NUREG is in the works in the office of research. It is
expected to be available for comment in 2011.

44) Are there any U.S. nuclear power plants that incorporate seismic isolators? What
precautions are taken in earthquake-prone areas?

Public response: No currently constructed nuclear power plants in the US use seismic isolators. However
seismic isolation is being considered for a number of reactor designs under development. Currently
seismic design of plants is focused on assuring that design of structures, systems, and components are
designed and qualified to assure that there is sufficient margin beyond the design basis ground motion.

Additional, technical, non-public information: None.

45) Do you think that the recent Japan disaster will cause any rethinking of the planned
seismic isolation guidelines, particularly as it regards earthquakes and secondary
effects such as tsunamis?

Public response: Whenever an event like this happens, the NRC thoroughly reviews the experience and
tries to identify any lessons learned. The NRC further considers the need to change guidance or
regulations. In this case, the event will be studied and any necessary changes will be made to the
guidance under development. However, it should be noted that Japan does not have seismically isolated
nuclear plants.

Additional, technical, non-public information: None.
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About Japanese Hazard, Design and Earthquake Impact

46) Was the damage done to the plants from the Earthquake or the Tsunami?

Public response: It is hard to tell at this point. In the nuclear plants there seems to have been some
damage from the shaking. However, the tsunami lead to some of the biggest problems in terms of the
loss of backup power. This is also true in the general population; the tsunami seems to have lead to
most of the deaths.

Additional, technical, non-public information: None

47) What is the design level of the Japanese plants? Was it exceeded?

Public response: As a result of a significant change in seismic regulations in 2006, the Japanese
regulator initiated a program to reassess seismic hazard and seismic risk for all nuclear plants in Japan.
This resulted in new assessments of higher ground shaking levels (i.e. seismic hazard) and a review of
seismic safety for all Japanese plants. The program is still on-going, but has already resulted in retrofit in
some plants. Therefore, it is useful to discuss both the design level and a review level ground motion for
the plants, as shown below.

Currently we do not have official information. However, it appears that the ground motions (in terms of
peak ground acceleration) are similar to the Ss shaking levels, although the causative earthquakes are
different. Thus the design basis was exceeded, but the review level may not have been.

Table: Original Design Basis Ground Motions (S2) and New Review Level Ground Motions (S,) Used for
Review of Japanese Plants

Plant sites Contributing earthquakes used for New DBGM S, Original DBGM S,
determination of hazard

Onagawa Soutei Miyagiken-oki (M8.2) 580 gal (0.59g) 375 gal (0.38g)

Fukushima Earthquake near the site (M7.1) 600 gal (0.62g) 370 gal (0.37g)

Tokai Earthquakes specifically undefined 600 gal (0.62g) 380 gal (0.39g)

Hamaoka Assumed Tokai (M8.0), etc. 800 gal (0.82g) 600 gal (0.62g)

Additional, technical, non-public information: None

48) What are the Japanese S and S, ground motions and how are they determined?

Public response: Japanese nuclear power plants are designed to withstand specified earthquake ground
motions, previously specified as S and S2, but now simply Ss. The design basis earthquake ground
motion S1 was defined as the largest earthquake that can reasonably be expected to occur at the site of
a nuclear power plant, based on the known seismicity of the area and local faults that have shown
activity during the past 10,000 years. A power reactor could continue to operate safely during an S,
level earthquake, though in practice they are set to trip at lower levels. The 52 level ground motion was
based on a larger earthquake from faults that have shown activity during the past 50,000 years and
assumed to be closer to the site. The revised seismic regulations in May 2007 replaced S, and S2 with Ss.
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The Ss design basis earthquake is based on evaluating potential earthquakes from faults that have
shown activity during the past 130,000 years. The ground motion from these potential earthquakes are
simulated for each of the sites and used to determine the revised Ss design basis ground motion level.
Along with the change in definition, came a requirement to consider "residual risk", which is a
consideration of the beyond-design-basis event.

Additional, technical, non-public information: None

49) Did this earthquake affect Kashiwazaki-Kariwa NPP?

Public response: No, this earthquake did not affect Kashiwazaki-Kariwa NPP and all reactors remained in
their pre-earthquake operating state. It also did not trip during an earthquake of magnitude XX that
occurred on the western side subsequent to the 8.9 earthquake. This is very important for the stability
of Japan's energy supply due to the loss of production at TEPCO's Fukushima NPPs.

Additional, technical, non-public information: None

50) How high were the tsunami at the plants?

Public response: The actual tsunami height at the plants is not currently known. However, NOAA has
publically information on the recordings at sea for many areas.

Additional, technical, non-public information: A preliminary rough estimate of tsunami height at the
plant locations was provided to NRC by NOAA shortly after the earthquake. This was developed using
NOAA's global ocean model and is shown in the "additional information" section. Most notably, there
was a 6 meter wave at Fukushima and the wave at Onogawa may have been between 18 and 23 meters.

51) Wikileaks has a story that quotes US embassy correspondence and some un-named IAEA
expert stating that the Japanese were warned about this ... Does the NRC want to
comment?

http://www.dailymail.co.uk/news/article-1 366721 /Japan-tsunami-Government-warned-nuclear-plants-
withstand-earthquake.html

Public response: TBD Annie to explain the history of their recent retrofit program.

Additional, technical, non-public information: The article talks about that the plants and that were
checked for a M=7, but the earthquake was a 9. The reality is the 7 close in (that they assumed) had
similar ground motions to a 9 farther away. They did check (and retrofit) the plant to the ground
motions that they probably saw (or nearly). The problem was the tsunami. We probably need a small
write up so that staff understands, even if we keep it internal.
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What happened in US Plants during the earthquake?

52) Was there any damage to U.S. reactors from either the earthquake or the resulting
tsunami?

Public Answer: No

Additional, technical non-public information: Two US plants on the Pacific Ocean (Diablo Canyon and
San Onofre) experienced higher than normal sea level due to tsunami. However, the wave heights were
consistent with previously predicted levels and this had no negative impact to the plants. In response,
Diablo Canyon Units 1 and 2 declared an "unusual event" based on tsunami warning following the
Japanese earthquake. They have since exited the "unusual event" declaration, based on a downgrade to
a tsunami advisory.

53) Have any lessons for US plants been identified?

Public Answer: The NRC is in the process of following and reviewing the event in real time. This,
inevitably, leads to the indemnification of lessons that warrant further study. However, a complete
understanding of lessons learned requires more information than is currently available to NRC staff.

Additional, technical non-public information: We need to take a closer look at common cause failures,
such as earthquake and tsunami, and earthquake and dam failure.
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Future Actions, Reassessment of US Plants and GI-199

54) What is the NRC doing about the emergencies at the nuclear power plants in Japan? Are
you sending staff over there?

Public Answer: We are closely following events in Japan, working with other agencies of the federal
government, and have been in direct contact with our counterparts in that country. In addition, we are
ready to provide assistance if there is a specific request. An NRC staffer is participating in the USAID
team headed to Japan.

Additional technical, non-public information: We are taking the knowledge that the staff has about the
design of the US nuclear plants and we are applying this knowledge to the Japan situation. For example,
this includes calculations of severe accident mitigation that have been performed.

55) With NRC moving to design certification, at what point is seismic capability tested -
during design or modified to be site-specific? If in design, what strength seismic event
must these be built to withstand?

Public Answer: During design certification, vendors propose a seismic design in terms of a ground
motion spectrum for their nuclear facility. This spectrum is called a standard design response spectrum
and is developed so that the proposed nuclear facility can be sited at most locations in the central and
eastern United States. The vendors show that this design ground motion is suitable for a variety of
different subsurface conditions such as hard rock, deep soil, or shallow soil over rock. Combined License
and Early Site Permits applicants are required to develop a site specific ground motion response
spectrum that takes into account all of the earthquakes in the region surrounding their site as well as
the local site geologic conditions. Applicants estimate the ground motion from these postulated
earthquakes to develop seismic hazard curves. These seismic hazard curves are then used to determine
a site specific ground motion response spectrum that has a maximum annual likelihood of 1x10 4 of

being exceeded. This can be thought of as a ground motion with a 10,000 year return period. This site
specific ground motion response spectrum is then compared to the standard design response spectrum
for the proposed design. If the standard design ground motion spectrum envelopes the site specific
ground motion spectrum then the site is considered to be suitable for the proposed design. If the
standard design spectrum does not completely envelope the site specific ground motion spectrum, then
the COL applicant must do further detailed structural analysis to show that the design capacity is
adequate. Margin beyond the standard design and site specific ground motions must also be
demonstrated before fuel loading can begin.

Additional technical, non-public information: None.

56) Can we get the rankings of the plants in terms of safety? (Actually this answer should be
considered any time GI-199 data is used to "rank" plants)

he objective of the GI-199 Safety/Risk Assessment was to perform a conservative, screening-level
assessment to evaluate if further investigations of seismic safety for operating reactors in the central
and eastern U.S. (CEUS) are warranted consistent with NRC directives. The results of the GI-199 SRA
should not be interpreted as definitive estimates of plant-specific seismic risk. The nature of the
information used (both seismic hazard data and plant-level fragility information) make these estimates
useful only as a screening tool. The NRC does not rank plants by seismic risk.
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Currently operating nuclear plants in the United States remain safe, with no need for immediate action.
This determination is based on NRC staff reviews of updated seismic hazard information and the
conclusions of the Generic Issue 199 Screening Panel. Existing plants were designed with considerable
margin to be able to withstand the ground motions from the "deterministic" or "scenario earthquake"
that accounted for the largest earthquake expected in the area around the plant. During the mid-to
late-1990s, the NRC staff reassessed the margin beyond the design basis as part of the Individual Plant
Examination of External Events (IPEEE) program. The results of the GI-199 assessment demonstrate that
the probability of exceeding the design basis ground motion may have increased at some sites, but only
by a relatively small amount. In addition, the Safety/Risk Assessment stage results indicate that the
probabilities of seismic core damage are lower than the guidelines for taking immediate action.

57) Is the earthquake safety of US plants reviewed once the plants are constructed?

Public response: Yes, earthquake safety is reviewed during focused design inspections, under the
Generic Issues Program (GI-199) and as part of the Individual Plant Evaluation of External Events
program (IPEEE) that was conducted in response to Generic Letter 88-20 Supplement 4.

Additional, technical, non-public information: None.

58) Does the NRC ever review tsunami risk for existing plants?

Public Answer: The NRC has not conducted a generic issue program on tsunami risk to date. However,
some plants have been reviewed as a result of the application for a license for a new reactor. in the
ASME/ANS 2009 seismic probabilistic risk assessment standard, all external hazards are included.

Additional, technical, non-public information: None.

59) Does GI-199 consider tsunami?

Public response: GI-199 stems from the increased in perceived seismic hazard focused on understanding
the impact of increased ground motion on the risk at a plant. GI-199 does not consider tsunami

Additional, technical, non-public information: In the past there has been discussion about a GI program
on tsunami, but the NRC's research and guidance was not yet at the point it would be effective. We are
just getting to this stage and the topic should be revisited.

60) What is Generic Issue 199 about?

Public Answer: Generic Issue 199 investigates the safety and risk implications of updated earthquake-
related data and models. These data and models suggest that the probability for earthquake ground
shaking above the seismic design basis for some nuclear power plants in the Central and Eastern United
States is still low, but larger than previous estimates.

Additional, technical, non-public information: See additional summary/discussion of GI-199 and terms
below.

61) Where can I get current information about Generic Issue 199?

Public Answer: The public NRC Generic Issues Program (GIP) website (http://www.nrc.gov/about-
nrc/regulatory/gen-issues.html) contains program information and documents, background and
historical information, generic issue status information, and links to related programs. The latest
Generic Issue Management Control System quarterly report, which has regularly updated GI-199
information, is publicly available at http://www.nrc.gov/reading-rm/doc-collections/generic-

Printed 3/17/2011 1:47 AM Page 16



issues/quarterly/index.html. Additionally, the U.S. Geological Survey provides data and results that are
publicly available at http://earthquake.usgs.gov/hazards/products/conterminous/2008/.

Additional, technical, non-public information: The GI-199 section of the NRC internal GIP website
(http://www.internal.nrc.gov/RES/proiects/GIP/Individual%20GIs/Gl-0199.html) contains additional
information about Generic Issue 199 (GI-199) and is available to NRC staff.

62) How was the seismic design basis for an existing nuclear power plant established?

Public Answer: The seismic ground motion used for the design basis was determined from the
evaluation of the maximum historic earthquake within 200 miles of the site, without explicitly
considering the time spans between such earthquakes; safety margin was then added beyond this
maximum historic earthquake to form a hypothetical design basis earthquake. The relevant regulation
for currently operating plants is 10 CFR Part 100, Appendix A, "Seismic and Geologic Siting Criteria for
Nuclear Power Plants" (http://www.nrc.gov/reading-rm/doc-collections/cfr/partl00/partl00-
appa.html).

Additional, technical, non-public information: See discussion at end of GI-199 section for discussion of
safety margin and design basis.

63) Is there margin above the design basis?

Public Answer: Yes, there is margin beyond the design basis. In the mid to late 1990s, NRC staff
reviewed the plants' assessments of potential ground motion beyond the safety margin included in each
plant's design basis, which licensees performed as part of the Individual Plant Examination of External
Events (or IPEEE) program. From this review, the staff determined that seismic designs of operating
plants in the United States have adequate safety margins, for withstanding earthquakes, built into the
designs.

Additional, technical, non-public information: The goal of seismic engineering is to design structures,
systems and components that explicitly do not fail at the design level. The application of specific codes,
standards, and analysis techniques results in margin beyond the design level. The assessments carried
out as part of the IPEEE program demonstrated that margin exists in the operating reactors against
seismic demand.

64) Are all U.S. plants being evaluated as a part of Generic Issue 199?

Public Answer: The scope of the Generic Issue 199 (GI-199) Safety/Risk Assessment is limited to all
plants in the Central and Eastern United States. Although plants at the Columbia, Diablo Canyon, Palo
Verde, and San Onofre sites are not included in the GI-199 Safety/Risk Assessment, the Information
Notice on GI-199 is addressed to all operating power plants in the U.S. (as well as all independent spent
fuel storage installation licensees). The staff will also consider inclusion of operating reactors in the
Western U.S. in its future generic communication information requests.

Additional, technical, non-public information: The staff is currently developing specific information
needs to be included in a Generic Letter to licensees in the CEUS.

65) Are the plants safe? If you are not sure they are safe, why are they not being shut down?
If you are sure they are safe, why are you continuing evaluations related to this generic
issue?

Public Answer: Yes, currently operating nuclear plants in the United States remain safe, with no need
for immediate action. This determination is based on NRC staff reviews associated with Early Site
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Permits and updated seismic hazard information, the conclusions of the Generic Issue 199 Screening
Panel (comprised of technical experts), and the conclusions of the Safety/Risk Assessment Panel (also
comprised of technical experts).

No immediate action is needed because: (1) existing plants were designed to withstand anticipated
earthquakes with substantial design margins, as confirmed by the results of the Individual Plant
Examination of External Events program; (2) the probability of exceeding the safe shutdown earthquake
ground motion may have increased at some sites, but only by a relatively small amount; and (3) the
Safety/Risk Assessment Stage results indicate that the probabilities of seismic core damage are lower
than the guidelines for taking immediate action.

Even though the staff has determined that existing plants remain safe, the Generic Issues Program
criteria (Management Directive 6.4) direct staff to continue their analysis to determine whether any
cost-justified plant improvements can be identified to make plants enhance plant safety.

Additional, technical, non-public information : The Safety/Risk Assessment results confirm that plants
are safe. The relevant risk criterion for GI-199 is total core damage frequency (CDF). The threshold for
taking immediate regulatory action (found in NRR Office Instruction LIC-504, see below) is a total CDF
greater than or on the order of 10-3 (0.001) per year. For GI-199, the staff calculated seismic CDFs of 10-4

(0.0001) per year and below for nuclear power plants operating in the Central and Eastern U.S. (CEUS)
(based on the new U.S. Geological Survey seismic hazard curves). The CDF from internal events
(estimated using the staff-developed Standardized Plant Analysis of Risk models) and fires (as reported
by licensees during the IPEEE process and documented in NUREG-1742), when added to the seismic CDF
estimates results in the total risk for each plant to be, at most, 4 x 10-4 (0.0004) per year or below. This is
well below the threshold (a CDF of 10-3 [0.001] per year) for taking immediate action. Based on the
determination that there is no need for immediate action, and that this issue has not changed the
licensing basis for any operating plant, the CEUS operating nuclear power plants are considered safe. In
addition, as detailed in the GI-199 Safety/Risk Assessment there are additional, qualitative
considerations that provide further support to the conclusion that plants are safe.

Note: The NRC has an integrated, risk-informed decision-making process for emergent reactor issues
(NRR Office Instruction LIC-504, ADAMS Accession No. ML100541776 [not publically available]). In
addition to deterministic criteria, LIC-504 contains risk criteria for determining when an emergent issue
requires regulatory action to place or maintain a plant in a safe condition.

66) What do you mean by "increased estimates of seismic hazards" at nuclear power plant
sites?

Public Answer: Seismic hazard (earthquake hazard) represents the chance (or probability) that a specific
level of ground shaking could be observed or exceeded at a given location. Our estimates of seismic
hazard at some Central and Eastern United States locations have changed based on results from recent
research, indicating that earthquakes occurred more often in some locations than previously estimated.
Our estimates of seismic hazard have also changed because the models used to predict the level of
ground shaking, as caused by a specific magnitude earthquake at a certain distance from a site, changed.
The increased estimates of seismic hazard at some locations in the Central and Eastern United States
were discussed in a memorandum to the Commission, dated July 26, 2006. (The memorandum is
available in the NRC Agencywide Documents Access and Management System [ADAMS] under Accession
No. ML052360044).

Additional, technical, non-public information: See additional discussion of terms below.
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67) What do the following terms mean?

* Annual exceedance frequency
" Core damage frequency
* Design basis earthquake or safe shutdown earthquake
* Ground acceleration
" High confidence of low probability of failure capacity
" Large early release frequency
* Seismic hazard
* Seismic margin
* Seismic risk

Public Answer: The terms are defined as follows:

Annual exceedance frequency (AEF) - Number of times per year that a site's ground motion is
expected to exceed a specified acceleration.

Core damage frequency (CDF) - Expected number of core damage events per unit of time.
Core damage refers to the uncovery and heat-up of the reactor core, to the point that
prolonged oxidation and severe fuel damage are not only anticipated but also involve enough of
the core to result in off-site public health effects if released. Seismic core damage frequency
refers to the component of total CDF that is due to seismic events.

Design basis earthquake or safe shutdown earthquake (SSE) - A design basis earthquake is a
commonly employed term for the safe shutdown earthquake (SSE); the SSE is the earthquake
ground shaking for which certain structures, systems, and components are designed to remain
functional. In the past, the SSE has been commonly characterized by a standardized spectral
shape associated with a peak ground acceleration value.

Ground acceleration -Acceleration produced at the ground surface by seismic waves, typically
expressed in units of g, the acceleration of gravity at the earth's surface.

High confidence of low probability of failure (HCLPF) capacity - A measure of seismic margin.
In seismic risk assessment, HCLPF capacity is defined as the earthquake motion level, at which
there is high confidence (95%) of a low probability (at most 5%) of failure of a structure, system,
or component.

Large early release frequency (LERF) - The expected number of large early releases per unit of
time. A large early release is the rapid, unmitigated release of airborne fission products from the
containment building to the environment, occurring before the effective implementation of off-
site emergency response and protective actions, such that there is a potential for early health
effects. Seismic large early release frequency refers to the component of total LERF that is due
to seismic events.

Seismic hazard- Any physical phenomenon, such as ground motion or ground failure, that is
associated with an earthquake and may produce adverse effects on human activities (such as
posing a risk to a nuclear facility).

Seismic margin - The difference between a plant's capacity and its seismic design basis (safe
shutdown earthquake, or SSE).
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Seismic risk- The risk (frequency of occurrence multiplied by its consequence) of severe
earthquake-initiated accidents at a nuclear power plant. A severe accident is an accident that
causes core damage, and, possibly, a subsequent release of radioactive materials into the
environment. Several risk metrics may be used to express seismic risk, such as seismic core
damage frequency and seismic large early release frequency.

68) Let's say there's an estimate expressed as "2.5E-06." (I'm looking at Table D-2 of the
safety/risk assessment of August 2010.) 1 believe that this expression means the same
as 2.5 x 1OA-06, or 0.0000025, or 2.5 divided by one million. In layman's terms, that
means an expectation, on average, of 2.5 events every million years, or once every
400,000 years. Similarly, "2.5E-05" would be 2.5 divided by 100,000, or 2.5 events every
100,000 years, on average, or once every 40,000 years. Is this correct?

Public Response: Yes, at least partly. In the subject documents the frequencies for core damage or
ground motion exceedance have been expressed in the form "2.5E-06". As you noted this is equivalent
to 2.5x10-6, or 0.000025 per year. If, for example, the core damage frequency was estimated as 2.5E-06,
this would be equivalent to an expectation of 2.5 divided by a million per year. It is not really correct to
think of these values as "once every 400,000 years," the two numbers are mathematically equivalent
but do not convey the same statistical meaning within this context. Rather, you could characterize it as 1
in 400,000 per year of something occurring.

Additional, technical, non-public information: None

69) The GI-199 documents give updated probabilistic seismic hazard estimates for existing
nuclear power plants in the Central and Eastern U.S. What document has the latest
seismic hazard estimates (probabilistic or not) for existing nuclear power plants in the
Western U.S.?

Public Response: At this time the staff has not formally developed updated probabilistic seismic hazard
estimates for the existing nuclear power plants in the Western U.S. However, NRC staff during the mid-
to late-1990's reviewed the plants' assessments of potential consequences of severe ground motion
from earthquakes beyond the plant design basis as part of the Individual Plant Examination of External
Events (IPEEE) program. From this review, the NRC staff determined that the seismic designs of
operating plants in the U.S. have adequate safety margin. NRC staff has continued to stay abreast of the
latest research on seismic hazards in the Western U.S. and interface with colleagues at the U.S.
Geological Survey. The focus of Generic Issue 199 has been on the CEUS. However, the Information
Notice that summarized the results of the Safety/Risk Assessment was sent to all existing power reactor
licensees. The documents that summarize existing hazard estimates are contained in the Final Safety
Analysis Reports (FSARS) and in the IPEEE submittals. It must be noted that following 9/11 the IPEEE
documents are no longer publicly available.

Additional, technical, non-public information: None
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70) The GI-199 documents refer to newer data on the way. Have NRC, USGS et al. released
those? I'm referring to this: "New consensus seismic-hazard estimates will become
available in late 2010 or early 2011 (these are a product of a joint NRC, U.S. Department
of Energy, U.S. Geological Survey (USGS) and Electric Power Research Institute (EPRI)
project). These consensus seismic hazard estimates will supersede the existing EPRI,
Lawrence Livermore National Laboratory, and USGS hazard estimates used in the GI-199
Safety/Risk Assessment."

Public Response: The new consensus hazard curves are being developed in a cooperative project that
has NRC, U.S. Department of Energy, U.S. Geological Survey (USGS) and Electric Power Research
Institute (EPRI) participation. The title is: the Central and Eastern U.S. Seismic Source Characterization
(CEUS-SSC) project. The project is being conducted following comprehensive standards to ensure quality
and regulatory defensibility. It is in its final phase and is expected to be publicly released in the fall of
2011. The project manager is Larry Salamone (Lawrence.salamone@srs.gov, 803-645-9195) and the
technical lead on the project is Dr. Kevin Coppersmith (925-974-3335, kcoppersmith•,earthlink.net).
Additional information on this project can be found at: http://mydocs.epri.com/docs/ANT/2008-
04.pdf and
http://my.epri.com/portal/server.pt?open=512&objlD=319&&PaqelD=218833&mode=2&in hi us
erid=2&cached=true.

Additional, technical, non-public information: None

71) What is the timetable now for consideration of any regulatory changes from the GI-199
research?

Public Response: The NRC is working on developing a Generic Letter (GL) to request information from
affected licensees. The GL will likely be issued in a draft form within the next 2 months to stimulate
discussions with industry in a public meeting. After that it has to be approved by the Committee to
Review Generic Requirements, presented to the Advisory Committee on Reactor Safeguards and issued
as a draft for formal public comments (60 days). After evaluation of the public comments it can then be
finalized for issuance. We expect to issue the GL by the end of this calendar year, as the new consensus
seismic hazard estimates become available. The information from licensees will likely require 3 to 6
months to complete. Staff's review will commence after receiving licensees' responses. Based on staff's
review, a determination can be made regarding cost beneficial backfits where it can be justified.

Additional, technical, non-public information: None
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Seismic Probabilistic Risk Assessment (SPRA)

72) The NRC increasingly uses risk-information in regulatory decisions. Are risk-informed
PRAs useful in assessing an event such as this?

Public response: Nilesh Chokshi to provide Q&As on SPRA

Additional, technical, non-public information: None
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Plant-Specific Questions

SONGS questions

73) SONGS received a white finding in 2008 for 125VDC battery issue related to the EDGs
that went undetected for 4 years. NRC issued the white finding as there was increased
risk that one EDG may not have started due to a low voltage condition on the battery on
one Unit (Unit 2). Aren't all plants susceptible to the unknown? Is there any assurance
the emergency cooling systems will function as desired in a Japan-like emergency?

Public response: The low voltage condition was caused by a failure to properly tighten bolts on a
electrical breaker that connected the battery to the electrical bus that would be relied on to start the
EDG in case of a loss of off-site power. This was corrected immediately on identification and actions
taken to prevent its reoccurrence. The 3 other EDGs at SONGS were not affected.

Additional, technical, non-public information: None

74) Has the earthquake hazard at SONGS been reviewed like DCNPP is doing? Are they
planning on doing an update before relicensing?

Public Answer: Relicensing does not evaluate the potential change to seismic siting of a plant. If there is
a seismic design concern, it would be addressed for the plant as it is currently operating.

The closest active fault is approximately five miles offshore from San Onofre, a system of folds and
faults exist called the OZD. The Cristianitos fault is Y2 mile southeast, but is an inactive fault. Other
faults such as the San Andreas and San Jacinto, which can generate a larger magnitude earthquake, are
far enough away that they would produce ground motions less severe than the OZD for San Onofre.

Past history relative to nearby major quakes have been of no consequences to San Onofre. In fact, three
major earthquakes from 1992 to 1994 (Big Bear, Landers and Northridge), ranging in distance from 70-
90 miles away and registering approximately 6.5 to 7.3 magnitude, did not disrupt power production at
San Onofre. The plant is expected to safely shutdown if a major earthquake occurs nearby. Safety
related structures, systems and components have been designed and qualified to remain functional and
not fail during and after an earthquake.

Additional, technical, non-public information: None

75) Is possible to have a tsunami at songs that is capable of damaging the plant?

Public Information: The San Onofre Units 2 and 3 plant grade is elevation +30.0 feet MLLW. The
controlling tsunami for San Onofre occurring during simultaneous high tide and storm surge produces a
maximum runup to elevation +15.6 feet MLLW at the Unit 2 and 3 seawall. When storm waves are
superimposed, the predicted maximum runup is to elevation +27 MLLW. Tsunami protection for the
SONGS site is provided by a reinforced concrete seawall constructed to elevation +30.0 MLLW. A
tsunami greater than this height is extremely unlikely.

Additional, technical, non-public information: None

76) Does SONGS have an emergency plan for tsunami?

Public Response: The SONGS emergency plan does initiate the emergency response organization and
results in declaration of emergency conditions via their EALs. The facility would then make protective
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action recommendations to the Governor, who would then decide on what protective actions would be
ordered for the residents around SONGS.

Additional, technical, non-public information: None

77) Has evacuation planning at SONGS considered tsunami?

Public Response: These considerations would be contained in the State and local (City, County)
emergency plans, which are reviewed by FEMA. FEMA then certifies to the NRC that they have
"reasonable assurance" that the off-site facilities can support operation of SONGS in an emergency.

Additional, technical, non-public information: None

78) Is SONGS designed against tsunami and earthquake?

Public Response: Yes. SONGS is designed against both tsunami and earthquake.

Additional, technical, non-public information: None

79) What is the height of water that SONGS is designed to withstand?

Public Response: 30 feet. Information for all plants can be found in the "Additional Information' section
of this document.

Additional, technical, non-public information: None

80) What about drawdown and debris?

Public Response: Good question...can HQ answer? Goutam, Henry, or Rich...can you help with this one?

Additional, technical, non-public information: None

81) Will this be reviewed in light of the Japan quake.

Public Response: The NRC will do a through assessment of the lessons learned from this event and will
review all potential issues at US nuclear plants as a result.

Additional, technical, non-public information: None

82) Could all onsite and offsite power be disrupted from SONGS in the event of a tsunami,
and if that happened, could the plant be safely cooled down if power wasn't restored for
days after?

Public Response: Seismic Category I equipment is equipment that is essential to the safe shutdown and
isolation of the reactor or whose failure or damage could result in significant release of radioactive
material. All Seismic Category I equipment at SONGS is designed to function following a DBE with
ground acceleration of 0.67g.

The operating basis earthquake (1/2 of the DBE) is characterized by maximum ground shaking of 0.33g.
Historically, even this level of ground shaking has not been observed at the site. Based on expert
analysis, the average recurrence interval for 0.33g ground shaking at the San Onofre site would be in
excess of 1000 years and, thus, the probability of occurrence in the 40-year design life of the plant
would be less than 1 in 25. The frequency of the DBE would be much more infrequent, and very unlikely
to occur during the life of the plant. Even if an earthquake resulted in greater than the DBE
movement/acceleration at SONGS, the containment structure would ultimately protect the public from
harmful radiation release, in the event significant damage occurred to Seismic category 1 equipment.
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Additional, technical, non-public information: None

83) Are there any faults nearby SONGS that could generate a significant tsunami?

Public Response: Current expert evaluations estimate a magnitude 7 earthquake about 4 miles from
SONGS. This is significantly less than the Japan quake, and SONGS has been designed to withstand this
size earthquake without incident.

Additional, technical, non-public information: None

84) What magnitude or shaking level is SONGS designed to withstand? How likely is an
earthquake of that magnitude for the SONGS site?

Public Response: The design basis earthquake (DBE) is defined as that earthquake producing the
maximum vibratory ground motion that the nuclear power generating station is designed to withstand
without functional impairment of those features necessary to shut down the reactor, maintain the
station in a safe condition, and prevent undue risk to the health and safety of the public. The DBE for
SONGS was assessed during the construction permit phase of the project. The DBE is postulated to
occur near the site (5 miles), and the ground accelerations are postulated to be quite high (0.67g), when
compared to other nuclear plant sites in the U.S (0.25g or less is typical for plants in the eastern U.S.).
Based on the unique seismic characteristics of the SONGS site, the site tends to amplify long-period
motions, and to attenuate short-period motions. These site-specific characteristics were accounted for
in the SONGS site-specific seismic analyses.

Additional, technical, non-public information: None

85) Could SONGS withstand an earthquake of the magnitude of the Japanese earthquake?

Public Response: We do not have current information on the ground motion at the Japanese reactors.
SONGS was designed for approximately a 7.0 magnitude earthquake 4 miles away. The Japanese
earthquake was much larger (8.9), but was also almost 9 miles away. The local ground motion at a
particular plant is significantly affected by the local soil and bedrock conditions. SONGS was designed
(,67g) to withstand more than 2 times the design motion at average US plants.

Additional, technical, non-public information: None

86) What about the evacuation routes at SONGS? How do we know they are reasonable?

Public Response: FEMA reviews off-site evacuation plans formally every 2 years during a biennial
emergency preparedness exercise. NRC evaluates on-site evacuation plans during the same exercise.
Population studies are formally done every 10 years, and evacuation time estimates are re-evaluated at
that time. FEMA reviews these evacuation plans, and will conclude their acceptability through a finding
of "reasonable assurance" that the off-site facilities and infrastructure is capable of protecting public
health and safety in the event of an emergency at SONGS. The next such exercise is planned for April
12, 2011.

Additional, technical, non-public information: None

87) Regarding tsunami at Diablo and SONGS, is the tsunami considered separately from
flooding in licensing? And from the design perspective, is the flood still the controlling
event for those plants rather than the tsunami?

Public response: See below
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88) What is the design level flooding for DNCPP and SONGS? Can a tsunami be larger?

Public response: Both the Diablo Canyon (main plant) and SONGS are located above the flood level
associated with tsunami. However, the intake structures and Auxiliary Sea Water System at Diablo
canyon are designed for combination of tsunami-storm wave activity. SONGS has reinforced concrete
cantilevered retaining seawall and screen well perimeter wall designed to withstand the design basis
earthquake, followed by the maximum predicted tsunami with coincident storm wave action

Additional, technical, non-public information: None

89) Is there potential linkage between the South Coast Offshore fault near San Onofre NPP
and the Newport-Inglewood Fault system and/or the Rose Canyon fault? Does this
potential linkage impact the maximum magnitude that would be assigned to the South
Coast Offshore fault and ultimately to the design basis ground motions for this facility?

Public response: Stephanie and Jon to answer (you may want to change the question) based on the
discussions in the articles sent by Lara U.

Additional, technical, non-public information: Proposed action is to check the FSAR for San Onofre and
read the discussion on characterization of the offshore fault. A quick look at discussion of the Newport
Ingelwood from other sources suggest this is part of the "system". It would be helpful to check the basis
for segmenting the fault in the FSAR. Probably have to dig on this a bit, may need to look at the
USGS/SCEC/ model for this area.
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Diablo Canyon Questions

90) Now after the Japan tragedy, will the NRC finally hear us (A4NR) and postpone DC
license renewal until seismic studies are complete? How can you be sure that what
happened there is not going to happen at Diablo with a worse cast quake and tsunami?

Public response: ADD

Additional, technical, non-public information: ADD

91) The evacuation routes at DCNPP see are not realistic. Highway 101 is small...and can you
imagine what it will be like with 40K people on it? Has the evacuation plan been updated
w/ all the population growth?

Public Response: FEMA reviews off-site evacuation plans formally every 2 years during a biennial
emergency preparedness exercise. NRC evaluates on-site evacuation plans during the same exercise.
Population studies are formally done every 10 years, and evacuation time estimates are re-evaluated at
that time. FEMA reviews these evacuation plans, and will conclude their acceptability through a finding
of "reasonable assurance" that the off-site facilities and infrastructure is capable of protecting public
health and safety in the event of an emergency at DCNPP.

Additional, technical, non-public information: None

92) Are there local offshore fault sources capable of producing a tsunami with very short
warning times?

Public Response: ADD- question forwarded to region

Additional, technical, non-public information: ADD

93) Are there other seismically induced failure modes (other than tsunami) that would yield
LTSBO? Flooding due to dam failure or widespread liquefaction are examples.

Public Response: ADD question forwarded to region

Additional, technical, non-public information: ADD

94) Ramifications of beyond design basis events (seismic and tsunami) and potential LTSBO
on spent fuel storage facilities?

Public Response: ADD question forwarded to region

Additional, technical, non-public information: ADD

95) Why did a Emergency Warning go out for a 'tsunami' that was only 6 ft high? Do these
guys really know what they're doing? Would they know it if a big one was really coming?
Crying wolf all the time doesn't instill a lot of confidence.

Public Response: The warning system performed well. The 6 foot wave was predicted many hours
before and arrived at the time it was predicted. Federal officials to accurately predicted the tsunami
arrival time and size; allowing local official to take appropriate measures as they saw necessary to warn
and protect the public. It should be understood that even a 6 foot tsunami is very dangerous. Tsunami
have far more energy and power than wind-driven waves.

Additional, technical, non-public information: ADD
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96) How big did the Japanese think a quake/tsunami could be before 3/11? Why were they
so wrong (assuming this quake/tsunami was bigger than what they had designed the
plant for)?

Public Response: ADD can HQ answer?

Additional, technical, non-public information: ADD

The Japanese were supposed to have one of the best tsunami warning systems around. What
went wrong last week (both with the reactors and getting the people out...see #1, evacuation
plan above)?

Public Response: ADD can HQ answer?

Additional, technical, non-public information: ADD

97) Regarding tsunami at Diablo and SONGS, is the tsunami considered separately from
flooding in licensing? And from the design perspective, is the flood still the controlling
event for those plants rather than the tsunami?

Public Response: Both the Diablo Canyon (main plant) and SONGS are located above the flood level

associated with tsunami. However, the intake structures and Auxiliary Sea Water System at Diablo
canyon are designed for combination of tsunami-storm wave activity. SONGS has reinforced concrete
cantilevered retaining seawall and screen well perimeter wall designed to withstand the design basis
earthquake, followed by the maximum predicted tsunami with coincident storm wave action

Additional, technical, non-public information: ADD

NOTE: need to add to SONGS and DCNPP... Canyon and San Onofre IPEEEs - based on the
Technical Evaluation Reports, Diablo did consider a locally induced tsunami in a limited way
(the aux service water pumps were assumed to become flooded following a seismic event) while
SONGS did not consider a coupled seismic/tsunami event.

98) Shouldn't the NRC make licensees consider a Tsunami coincident with a seismic event

that triggers the Tsunami?

ADD

99) Given that SSCs get fatigued over time, shouldn't the NRC consider after-shocks in
seismic hazard analyses?

ADD

100) Did the Japanese also consider an 8.9 magnitude earthquake and resulting tsunami
"way too low a probability for consideration"?

ADD
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101) GI-199 shows that the scientific community doesn't know everything about the
seismicity of CEUS. And isn't there a prediction that the West coast is likely to get hit
with some huge earthquake in the next 30 years or so? Why does the NRC continue to
license plants on the west coast?

ADD

Work the following into Q&As as time permits.

After an earthquake, in orderto restart, In practice a licensee needs to determine from engineering
analysis that the stresses on the plant did not exceed their licensed limits. That would be a very tall
order for a plant that experienced a beyond design basis quake, and probably is why it had taken Japan
so long to restore the KK plants following the earlier quake.

Has industry done anything on tsunami hazards? Also, has anyone done work to look at the
effect of numerous cycles of low amplitude acceleration following a larger event. I would expect
we would have some information because how do we know a plant would be fit to start back up
after an event? We cannot possibly do NDE on everything to determine if flaws have
propagated to the point where they need to be replaced.
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Indian Point Questions

102) Why is Indian Point safe if there is a fault line so close to it?

Public Response: The Ramapo fault system, which passes through the Indian Point area, is a group of
Mesozoic age faults, extending from southeastern New York to northern New Jersey, as well as further
southwest. The fault system is composed of a series of southeast-dipping, northeast-striking faults.
Various faults of the system contain evidence of repeated slip in various directions since Proterozoic
time, including Mesozoic extensional reactivation. However, the USGS staff, who reviewed 31 geologic
features in the Appalachian Mountains and Coastal Plain and compiled a National Database on
Quaternary Faulting (Crone and Wheeler, 2000), listed the Ramapo fault system as low risk because the
fault system lacks evidence for Quaternary slip. They further pointed out that the Ramapo fault system,
and 17 other geologic features, "have little or no published geologic evidence of Quaternary tectonic
faulting that could indicate the likely occurrence of earthquakes larger than those observed historically"
(Wheeler and Crone, 2004). Among these faults, the Ramapo fault system is one of the three that
underwent a paleoseismological study. In two trenches excavated across the Ramapo fault, no evidence
of Quaternary tectonic faulting was found (Wheeler and Crone, 2000). Because the Ramapo fault system
is relatively inactive, because the Indian Point plants are built on solid bedrock, and because the plants
are designed to safely shutdown in the event of an earthquake of the highest intensity ever recorded in
that area, the NRC has concluded that the risk of significant damage to the reactors due to a probable
earthquake in the area is extremely small.

Additional, technical, non-public information: The Question asks: Why is Indian Point safe if there is a
fault line beneath it? The response focuses on the Ramapo fault (within a couple of miles not directly
beneath) specifically and also states that the plant is designed for the largest observable earthquake.
The information is consistent with the literature and the UFSAR for IP related to the Ramapo fault.

The letter that was sent to the NRC from Rep Lowey refers to the Ramapo seismic zone (RSZ) and the
Dobbs Ferry fault. The letter incorrectly states that the Dobbs Ferry fault is located within the Ramapo
seismic zone. Based on the literature, it is not. It is close, but it is considered to be in the Manhattan
Prong more to the east (more like 10-15 miles away) while the Ramapo fault system is considered to be
in the Reading Prong (a couple of miles away from IP). Also for clarification, the seismicity is considered
to be within the Precambrian/Paleozoic basement at depths greater than the Mesozoic Newark Basin
where the RSZ is situated.

103) Comments From the letter received 3/16/11 from Congresswoman Lowey:

Text of the letter:

A 2008 study by seismologists at the Columbia University Lamont-Doherty Earth Observatory found that
earthquakes in the New York metropolitan area are common and that risks are particularly high due to
infrastructure and high population. A 3.9 magnitude earthquake occurred in the Atlantic Ocean
approximately 80 miles off Long Island as recently as November 30, 2010. In fact, there have been five
earthquakes in the same area in the past two decades, including a 4.7 magnitude earthquake in 1992.

The Ramapo Seismic Zone is a particular threat because the zone passes within two miles of Indian
Point. The Ramapo Seismic zone includes the Dobbs Ferry fault in Westchester, which generated a 4.1
magnitude earthquake in 19S5. The Columbia University study suggests that this pattern of subtle but
active faults increases the risk to the New York City area and that an earthquake with a magnitude of 7.0
on the Richter scale is within reach. Disturbingly, Entergy measures the risk of an earthquake near Indian
Point to be between 1.0 and 3.0 on the Richter scale, despite evidence to the contrary.
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As our nation stands ready to assist the Japanese to calm this potential nuclear meltdown and disaster,
we must not let the same mistakes happen on our shores. The NRC should study Indian Point's risk of,
and ability to sustain a disaster, including the impact of earthquakes and hurricanes, as well as collateral
impacts such as loss of power, inability to cool reactors and emergency evacuation routes. The NRC
should evaluate how a similar incident in the New York metropolitan area could be further complicated
due to a dramatically higher population and the effectiveness of the proposed evacuation routes.

NRR has the lead in response. We can assist NRR at their request. Either way, we need to turn this into
appropriate questions and then provide answers consistent with the formal response.
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Questions for the Japanese

NOTE: These were all collected from what we produced after the KKNPP earthquake. These need to
be gone through and revised for this event. We should separate into high, medium and low priorities:

The below is pulled from an KKNPP summary...to be reviewed...

What seismic monitoring equipment exists at the plants? Can we get the recordings from the
Are there recordings of the tsunami at the plant location?
What is the geology and soil profile at the plants?
NOAA has a prediction of very large tsunami waves at Onagawa. Are these accurate?

The below is pulled from an KKNPP summary...to be reviewed...

DESIGN BASES: Exactly what is the design basis ground motion for each of the plants? Did it change
through time (i.e. from the first plant to the seventh)? Where was the design basis motion defined, at
the top of rock, at the ground surface, at the floor level or somewhere else? Were the site-specific
geotechnical properties used in the development of the design basis ground motions for each plant?

SEISMIC HAZARDS: What assumptions were used in the seismic hazard evaluation to arrive at the design
basis ground motions? What faults were considered, what magnitudes and geometries were assumed?
What activity rates were assumed for both fault sources and "background" earthquakes?

OBSERVATIONS-GROUND MOTIONS: What ground motions were recorded and where were they
recorded? Specifically, what free-field, in-structure and down-hole recordings were obtained? What are
the locations of the instruments that obtained records? Did all the instruments respond as planned, or
are there lessons to be learned? Can the digital data be shared with the NRC? Is there any way of
evaluating how well the existing analysis methods predicted the observed motions at different points
within the plant?

OBSERVATIONS-DAMAGE: What damage was observed at the plants? How well did equipment such as
cranes perform? Were there observations of displacements of equipment from anchorages, were cracks
observed in any of the buildings? How well did non-nuclear safety type of buildings and equipment
perform? What types of geotechnical phenomena were observed, was there ground deformation/slope
failures, lateral spreading or liquefaction near the facility? Did the ABWRs perform better or similar to
the older designs?

And another set from the KKNPP earthquake...to be reviewed...

Please provide the following information in the time frame indicated:

Highest Priority Questions - as soon as possible

" A timeline describing the order of events and the individual plant responses to the earthquake
" Confirmation that all operating and shut down units achieved or maintained safe-shutdown

conditions without manual operator intervention or complications. Did all safety-related
systems respond to the seismic scram as designed? Please note if there were any unexpected
plant responses to the event, including any spurious signals.

* A more detailed description of the impacts of the earthquake on the plant (e.g., what systems
were involved, which pipes were damaged, where did the leakage occur (pipe wall, joints,
fittings,,etc).

" A description of seismic instrumentation at the site and at each of the 7 units, soil/rock shear
wave properties through depth, instrument location and mounting condition, all the recorded
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data on the basis of unified starting time, such that the coherency of motion through the surface
or the foundations and at depth can be determined
Full spectrum seismic design basis for the plant.
What actually caused the Unit 3B house transformer fire?

0

0

Additional Questions - please provide answers as more information is developed

" Damage to buildings, slope failures, intake structure failure, if any
* Behavior of cranes, cables and conduits
* Failures of any large pumps and valves, pipe mounted control or valve failure
* Instances of any relay or vibration sensitive components malfunctioning
* Nature of damage to service water and fire-suppression piping - their diameter, material they

are made of including their elastic properties, design standards used for the piping design,
nature of failure (at support, anchor motion, failure of anchors, subsidence differential
movement etc)

" Were there any systems that changed state?
* Impact on physical security, and any vulnerabilities identified
* Were there any impacts on the grid because of the event?
" Please describe the switchyard performance?
* What emergency preparedness concerns have been identified as a result of the event?

3B Transformer Specific Questions - please respond when there is time and other issues have been
addressed

* What are the primary and secondary voltages of the transformer?
* What type of transformer - liquid or dry-type (air-cooled)?
* Who was the manufacturer of the transformer?
* What are the physical dimensions of the transformer?
" How are the transformer coils restrained within the cabinet?
* What is the clearance between transformer energized component and cabinet?
* What is the relative displacement for connection between the high voltage leads and the first

anchor point (adequate slack?) in the transformer?
" What was the natural frequency of the burned transformer, if known?
* What was the acceleration level (or the response spectrum, if available) at the support location

of the burned transformer?
* What seismic requirements exist for the burned transformer? Was the transformer tested or

analyzed to a specific acceleration or response spectra, and if so, what are they?
* Are there any of the same type of transformer installed at other locations in the plant?
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Additional Information

Table of Design Basis Ground Motions for US Plants

Design Basis Earthquake Information

Maximum Design SSE

Nuclear Plant By Observed Or Relative Distance Peak OBE Peak Soil
State/Location itet Of Seismic Source Acceleration, ConditionIntensity (MMI g

Scale) g

New York

Fitzpatrick VI Near 0.15 0.08 Soil

Ginna 1 VIII/IX >60 miles 0.2 0.08 Rock

Indian Point 2, 3 VII Near 0.15 0.1 Rock

Nine Mile Point 1 IX-X >60 miles 0.11 0.06 Rock

Nine Mile Point 2 VI Near 0.15 0.075 Rock

New Jersey

Salem 1,2 VII-VIII Near 0.2 0.1 DeepSoil

Connecticut

Millstone 1, 2, 3 VII Near 0.17 0.07 Rock

Vermont

Vermont Yankee VI Near 0.14 0.07 Rock

Ohio

Davis Besse 1 VII Near 0.15 0.08 Rock

Perry 1 VII Near 0.15 0.08 Rock

Georgia

Hatch 1, 2 VII Near 0.15 0.08 Deep Soil

Vogtle 1, 2 VII-VIII Near 0.2 0.12 Deep Soil

Tennessee

Seqouyah 1, 2 VIII Near 0.18 0.09 Rock

Watts Bar 1 VIII Near 0.18 0.09 Rock

California

San Onofre 2, 3 IX-X Near 0.67 0.34 Soil

Diablo Canyon 1, 2 X-XI Near 0.75 0.20 Rock

Florida
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• NOTES:

MMI=Modified Mercalli Intensity, a measure of observed/reported damage and severity of shaking.
Relative distance measure used in FSAR to develop SSE acceleration, "Near" indicates distance less than
10 miles.
SSE=Safe Shutdown Earthquake ground motion, for horizontal acceleration, in units of earth's gravity, g.
OBE=Operating Basis Earthquake ground motion, level of horizontal acceleration, which if exceeded
requires plant shutdown.
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Table of SSE, OBE and Tsunami Water Levels

AiaDama

Browns Ferry 0.200 0.100 N/A (Non-Coastal)

Farley 0.100 0.050 N/A (Non-Coastal)

Arkansas

Arkansas 0.200 N/A (Non-Coastal)
Nuclear

Arizona

Palo Verde 0.200 0.100 N/A (Non-Coastal)

California

Diablo Canyon 0.400 0.200 The design basis maximum combined wave
runup is the greater of that determined for
near-shore or distantly-generated tsunamis, and
results from near-shore tsunamis. For distantly-
generated tsunamis, the combined runup is 30
feet. For near-shore tsunamis, the combined
wave runup is 34.6 feet, as determined by
hydraulic model testing. The safety-related
equipment is installed in watertight
compartments to protect it from adverse sea
wave events to elevation +48 feet above MLLW.

San Onofre 0.670 0.340 The controlling tsunami occurs during
simultaneous high tide and storm surge
produces a maximum runup to elevation +15.6

feet mean lower low water line (mllw) at the
Unit 2 and 3 seawall. When storm waves are
superimposed, the predicted maximum runup is
to elevation +27 mllw. Tsunami protection for
the SONGS site is provided by a reinforced
concrete seawall constructed to elevation +30.0
mllw.

Connecticut

Millstone 0.170 0.090 18 ft SWL

Florida

Crystal River 0.050 0.025 N/A (Non-Coastal)
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No maximum tsunami level, bounded by P
surge of +18 MLW wave runup, with plant
openings at +19.5 MLW

Turkey Point 0.150 0.050 No maximum tsunami level, bounded by PMH
surge of +18.3 MLW water level, site protected

to +20 MLW with vital equipment protected to
+22 MLW

Georgia

Hatch 0.150 0.080 N/A (Non-Coastal)

Vogtle 0.200 0.120 N/A (Non-Coastal)

Illinois

Braidwood 0.200 0.090 N/A (Non-Coastal)

Byron 0.200 0.090 N/A (Non-Coastal)

Clinton 0.250 0.100 N/A (Non-Coastal)

Dresden 0.200 0.100 N/A (Non-Coastal)

LaSalle 0.200 0.100 N/A (Non-Coastal)

Quad Cities 0.240 0.120 N/A (Non-Coastal)

Iowa

Duane Arnold 0.120 0.060 N/A (Non-Coastal)

Kansas

Wolf Creek 0.120 0.060 N/A (Non-Coastal)

Louisiana

River Bend 0.100 0.050

Waterford 0.100 Floods - 30 feet MSL

Maryland

Calvert Cliffs 0.150 0.080 14 ft design wave

Massachusetts

Pilgrim 0.150 0.080 *Storm flooding design basis - 18.3ft

Michigan

D.C. Cook 0.200 0.100 N/A

Fermi 0.150 0.080 N/A

Palisades 0.200 0.100 N/A
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Callaway 0.200 N/A (Non-Coastal)

Mississippi

Grand Gulf 0.150 0.075 N/A

Minnesota

Monticello 0.120 0.060 N/A (Non-Coastal)

Prarie Island 0.120 0.060 N/A (Non-Coastal)

Nebraska

Cooper 0.200 0.100 N/A (Non-Coastal)

Fort Calhoun 0.170 0.080 N/A (Non-Coastal)

New York

Fitzpatrick 0.150 0.080 N/A (Non-Coastal)

Ginna 0.200 0.080 N/A

Indian Point 0.150 0.100 15 ft msl

Nine Mile Point, 0.110 0.060 N/A
Unit 1

Nine Mile Point, 0.150 0.075 N/A
Unit 2

New Hampshire

Seabrook 0.250 0.125 (+) 15.6' MSL Still Water Level (Tsunami
Flooding -Such activity is extremely rare on the

U.S. Atlantic coast and would result in only
minor wave action inside the harbor.)

New Jersey

Hope Creek 0.200 0.100 35.4 MSL The maximum probable tsunami
produces relatively minor water level changes at

the site. The maximum runup height reaches an
elevation of 18.1 feet MSL with coincident 10
percent exceedance high tide)

Oyster Creek 0.184 0.092 (+) 23.5' MSL Still Water Level (Probable
Maximum Tsunami - Tsunami events are not
typical of the eastern coast of the United States
and have not, therefore, been addressed.)
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21.9 MSL (There is no evidence of surface
rupture in East Coast earthquakes and no
history of significant tsunami activity in the
region)

North Carolina

Brunswick 0.160 0.030 N/A

McGuire 0.150 0.080 N/A (Non-Coastal)

Shearon Harris 0.150 N/A (Non-Coastal)

Ohio

Davis-Besse 0.150 0.080 N/A

Perry 0.150 0.080 N/A

Pennsylvania

Beaver Valley 0.130 0.060 N/A (Non-Coastal)

Limerick 0.150 0.075 N/A (Non-Coastal)

Peach Bottom 0.120 0.050 N/A (Non-Coastal)

Three Mile 0.120 0.060 N/A (Non-Coastal)
Island

Susquehanna 0.150 0.080 N/A (Non-Coastal)

South Carolina

Catawba 0.150 0.080 N/A (Non-Coastal)

Oconee 0.150 0.050 N/A (Non-Coastal)

Robinson 0.200 0.100 N/A (Non-Coastal)

V.C. Summer 0.250 0.150 N/A (Non-Coastal)

Tennessee

Sequoyah 0.180 0.090 N/A (Non-Coastal)

Watts Bar, Unit 0.180 0.090 N/A (Non-Coastal)
1

Texas

Comanche Peak 0.120 0.060 N/A

South Texas 0.100 0.050 N/A
Project

Vermont
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vermont
Yankee

U.1qU u.u/u N/A

Virginia

North Anna 0.180 N/A

Surry 0.150 0.080 N/A

Washington

Columbia 0.250 N/A (Non-Coastal)

Wisconsin

Kawaunee 0.120 0.060 N/A

Point Beach 0.120 N/A

The safe-shutdown earthquake (SSE) for the site is the ground motion response spectra
(GMRS), which also satisfies the minimum requirement of paragraph IV(a)(1)(i) of Appendix S,

Definition of "Earthquake Engineering Criteria for Nuclear Power Plants," to Title 10, Part 50, "Domestic
Safe Shutdown Licensing of Production and Utilization Facilities," of the Code of Federal Regulations (10 CFR

Earthquake Part 50).

To satisfy the requirements of paragraph IV(a)(2)(A) of Appendix S to 10 CFR Part 50, the
operating-basis earthquake (OBE) ground motion is defined as follows:

(iv) For the certified design portion of the plant, the OBE ground motion is one-third

of the CSDRS.
(v) For the safety-related noncertified design portion of the plant, the OBE ground

motion is one-third of the design motion response spectra, as stipulated in the
design certification conditions specified in design control document (DCD).

Definition of (vi) The spectrum ordinate criterion to be used in conjunction with Regulatory Guide
Operating Basis 1.166, "Pre-Earthquake Planning and Immediate Nuclear Power Plant Operator
Earthquake: Post-earthquake Actions," issued March 1997, is the lowest of (i) and (ii).

Printed 3/17/2011 1:47 AM 
Page 40

Printed 3/17/20111:47 AM Page 40



Plot of Mapped Active Quaternary Faults and Nuclear Plants in the US

It is important to note that this plot somewhat misleading as faults in the central and eastern US are not

well characterized. For example, the faults responsible for very large historic events, such as the 1811
and 1812 New Madrid Earthquakes, and the 1886 Charleston Earthquakes have not been conclusively

located.
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Nuclear Plants in the US Compared to the USGS National Seismic Hazard Maps

Dogan to create the map

USGS US National Seismic Hazard Maps

Many version of this map are available at the USGS website at http://earthquake.usgs.gov/hazards/

Al., -l~~i 1.7 RFA DnLIII O~nc A) E.~ 5 CFrInLe 31.1,12-0.111A A • a6• -T•



, -8frivisi mep evvil it

Plot of Nuclear Plants in the US Compared to Recent Earthquakes

Not sure of the date on this...It's an awesome plot. can we get this updated with a date? Who made this
originally (NRO?RES?)
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Table of Plants Near Known Active Faults

It should be noted that in much of the Central and Eastern US, the seismicity comes from "background"
seismicity. Background seismicity is earthquake activity, where the earthquakes cannot be tied to known
faults.

Jon Ake and Dogan Seber to complete. High priority to support chairman in
response to questions asked by congress.

PLACEHOLDER ONLY .... TO BE COMPLETED ON 3/17/11 PLEASE DON'T USEM!!

t-oiumia
Hosgri Fault 5 miles Predominantly 7.5

Strike Slip

Diablo 6.25 to 6.75 best
Canyon estimate by NRC staff

(CA) Shoreline 0.5 miles Strike Slip in RIL 09-001. Final
Fault report on the fault in

review by NRC staff

San
Onofre

(CA)

Comanche Meers
Peak
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Table From GI-199 Program Containing SSE, SSE Exceedance Frequencies,
Review Level Earthquakes, and Seismic Core Damage Frequencies

Arkansas 1 05000313 0.2 2.8E-04 4.1E-060.3
U. ig tull-scope
EPRI SMA GI-199

0.3g focused-
Arkansas 2 05000368 0.2 9.7E-05 0.3 4.1E-06 scope EPRI SMA GI-199

Beaver Valley 1 05000334 0.12 3.3E-04 n/a 4.8E-05 seismic PRA GI-199

Beaver Valley 2 05000412 0.12 2.7E-04 n/a 2.2E-05 seismic PRA GI-199

0.3g focused-
Braidwood 1 05000456 0.2 6.7E-05 0.3 7.3E-06 scope EPRI SMA GI-199

0.3g focused-
Braidwood 2 05000457 0.2 6.7E-05 0.3 7.3E-06 scope EPRI SMA GI-199

0.3g focused-
Browns Ferry 1 05000259 0.2 2.5E-04 0.3 3.7E-06 scope EPRI SMA GI-199

0.3g focused-
Browns Ferry 2 05000260 0.2 2.5E-04 0.26 5.4E-06 scope EPRI SMA GI-199

0.3g focused-

Browns Ferry 3 05000296 0.2 2.5E-04 0.26 5.4E-06 scope EPRI SMA GI-199

0.3g focused-
Brunswick 1 05000325 0.16 7.3E-04 0.3 1.5E-05 scope EPRI SMA GI-199

0.3g focused-

Brunswick 2 05000324 0.16 7.3E-04 0.3 1.5E-05 scope EPRI SMA GI-199

0.3g focused-
Byron 1 05000454 0.2 5.2E-05 0.3 5.8E-06 scope EPRI SMA GI-199

0.3g focused-
Byron 2 05000455 0.2 5.2E-05 0.3 5.8E-06 scope EPRI SMA GI-199

0.3g focused-
Callaway 05000483 0.2 3.8E-05 0.3 2.OE-06 scope EPRI SMA GI-199

Calvert Cliffs 1 05000317 0.15 1.9E-04 n/a 1.0E-05 seismic PRA G1-199

Calvert Cliffs 2 05000318 0.15 1.9E-04 n/a 1.2E-05 seismic PRA GI-199

Catawba 1 05000413 0.15 1.4E-04 n/a 3.7E-05 seismic PRA GI-199

Catawba 2 05000414 0.15 1.4E-04 n/a 3.7E-05 seismic PRA GI-199

0.3g focused-
Clinton 05000461 0.25 5.8E-05 0.3 2.5E-06 scope EPRI SMA GI-199

Columbia 05000397 0.25 1.7E-04 n/a 2.1E-05 seismic PRA IPEEE

reduced-scope
Comanche EPRI SMA; SSE =
Peak 1 05000445 0.12 1.6E-05 0.12 4.OE-06 0.12g GI-199

Comanche 05000446 0.12 1.6E-05 0.12 4.OE-06 reduced-scope G1-199
Comanche__ I_ _ _EPRI SMA; SSE =
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Peak 2 0.12g

0.3g focused-
Cooper 05000298 0.2 1.5E-04 0.3 7.OE-06 scope EPRI SMA GI-199

reduced-scope

EPRI SMA; SSE =

Crystal River 3 05000302 0.1 8.9E-05 0.1 2.2E-05 0.lg GI-199

D.C. Cook 1 05000315 0.2 2.1E-04 n/a 2.2E-05 seismic PRA GI-199

D.C. Cook 2 05000316 0.2 2.1E-04 n/a 2.2E-05 seismic PRA GI-199

reduced-scope

Davis Besse 05000346 0.15 6.3E-05 0.26 6.7E-06 EPRI SMA GI-199

Diablo Canyon
1 05000275 0.75 2.OE-04 n/a 4.1E-05 seismic PRA IPEEE

Diablo Canyon
2 05000323 0.75 2.OE-04 n/a 4.1E-05 seismic PRA IPEEE

0.3g focused-
Dresden 2 05000237 0.2 9.7E-05 0.26 1.9E-05 scope EPRI SMA GI-199

0.3g focused-
Dresden 3 05000249 0.2 9.7E-05 0.26 1.9E-05 scope EPRI SMA GI-199

reduced-scope
EPRI SMA; SSE =

Duane Arnold 05000331 0.12 2.3E-04 0.12 3.2E-05 0.12g G1-199

reduced-scope

EPRI SMA; SSE =
Farley 1 05000348 0.1 1.OE-04 0.1 2.8E-05 0.lg GI-199

reduced-scope

EPRI SMA; SSE =
Farley 2 05000364 0.1 1.OE-04 0.1 2.8E-05 0.1g GI-199

0.3g focused-
Fermi 2 05000341 0.15 1.OE-04 0.3 4.2E-06 scope EPRI SMA GI-199

0.3g focused-
Fitzpatrick 05000333 0.15 3.2E-04 0.22 6.1E-06 scope NRC SMA GI-199

0.3g focused-
Fort Calhoun 1 05000285 0.17 3.7E-04 0.25 5.4E-06 scope NRC SMA GI-199

0.3g focused-
Ginna 05000244 0.2 1.OE-04 0.2 1.3E-05 scope EPRI SMA GI-199

reduced-scope
EPRI SMA; SSE =

Grand Gulf 05000416 0.15 1.OE-04 0.15 1.2E-05 0.15g GI-199

0.3g focused-
Hatch 1 05000400 0.148 3.9E-04 0.29 2.3E-06 scope EPRI SMA GI-199

0.3g focused-
Hatch 2 05000321 0.15 2.7E-04 0.3 2.5E-06 scope EPRI SMA GI-199
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Hope Creek 05000366 0.2 9.7E-05 0.3 2.5E-06
0.3g focused-
scope EPRI SMA GI-199

Indian Point 2 05000354 0.15 4.9E-04 n/a 2.8E-06 seismic PRA GI-199

Indian Point 3 05000247 0.15 4.9E-04 n/a 3.3E-05 seismic PRA GI-199

Kewaunee. 05000286 0.12 2.8E-04 n/a 1.OE-04 seismic PRA GI-199

LaSalle 1 05000305 0.2 1.7E-04 n/a 5.1E-06 seismic PRA GI-199

LaSalle 2 05000373 0.2 1.7E-04 n/a 2.8E-06 seismic PRA GI-199

Limerick 1 05000374 0.15 1.8E-04 n/a 2.8E-06 seismic PRA GI-199

reduced-scope
Limerick 2 05000352 0.15 1.8E-04 0.15 5.3E-05 EPRI SMA GI-199

reduced-scope
McGuire 1 05000353 0.15 9.5E-05 0.15 5.3E-05 EPRI SMA GI-199

McGuire 2 05000369 0.15 9.5E-05 n/a 3.1E-05 seismic PRA GI-199

Millstone 1 05000370 0.254 9.3E-05 n/a 3.1E-05 seismic PRA GI-199

0.3g focused-
Millstone 2 05000336 0.17 8.3E-05 0.25 1.1E-05 scope EPRI SMA G1-199

Millstone 3 05000423 0.17 8.3E-05 n/a 1.5E-05 seismic PRA. G1-199

modified
focused/expended
reduced-scope

Monticello 05000263 0.12 9.3E-05 0.12 1.9E-05 EPRI SMA GI-199

Nine Mile Point 0.3g focused-
1 05000220 0.11 1.5E-04 0.27 4.2E-06 scope EPRI SMA GI-199

Nine Mile Point SPRA and focused-
2 05000410 0.15 4.8E-05 0.23 5.6E-06 scope EPRI SMA GI-199

0.3g focused-
North Anna 1 05000338 0.12 2.1E-04 0.16 4.4E-05 scope EPRI SMA GI-199

0.3g focused-
North Anna 2 05000339 0.12 2.1E-04 0.16 4.4E-05 scope EPRI SMA GI-199

Oconee 1 05000269 0.1 9.7E-04 n/a 4.3E-05 seismic PRA GI-199

Oconee 2 05000270 0.1 9.7E-04 n/a 4.3E-05 seismic PRA GI-199

Oconee 3 05000287 0.1 9.7E-04 n/a 4.3E-05 seismic PRA GI-199

Oyster Creek 05000219 0.17 1.5E-04 n/a 1.4E-05 seismic PRA GI-199

Palisades 05000255 0.2 1.4E-04 n/a 6.4E-06 seismic PRA GI-199

0.3g full-scope
Palo Verde 1 05000528 0.258 3.5E-05 0.3 3.8E-05 EPRI SMA IPEEE

0.3g full-scope
Palo Verde 2 05000529 0.258 3.5E-05 0.3 3.8E-05 EPRI SMA IPEEE
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0.3g full-scope
EPRI SMAPalo Verde 3 1 05000530 0.258 3.5E-05 0.3 3.8E-05 IPEEE

Peach Bottom modified focused-
2 05000277 0.12 2.0E-04 0.2 2.4E-05 scope EPRI SMA GI-199

Peach Bottom modified focused-
3 05000278 0.12 2.OE-04 0.2 2.4E-05 scope EPRI SMA GI-199

0.3g focused-

Perry 05000440 0.15 2.2E-04 0.3 2.1E-05 scope EPRI SMA GI-199

Pilgrim 1 05000293 0.15 8.1E-04 n/a 6.9E-05 seismic PRA GI-199

Point Beach 1 05000266 0.12 2.OE-04 n/a 1.1E-05 seismic PRA GI-199

Point Beach 2 05000301 0.12 2.OE-04 n/a 1.1E-05 seismic PRA GI-199

0.3g focused-
Prairie Island 1 05000282 0.12 2.OE-04 0.28 3.OE-06 scope EPRI SMA GI-199

0.3g focused-

Prairie Island 2 05000306 0.12 2.OE-04 0.28 3.OE-06 scope EPRI SMA GI-199

0.3g focused-

Quad Cities 1 05000254 0.24 8.2E-04 0.09 2.7E-05 scope EPRI SMA GI-199

0.3g focused-
Quad Cities 2 05000265 0.24 8.2E-04 0.09 2.7E-05 scope EPRI SMA Gi-199

reduced-scope
EPRI SMA; SSE =

River Bend 05000458 0.1 2.4E-04 0.1 2.5E-05 0.1g GI-199

0.3g full-scope

Robinson (HR) 05000261 0.2 1.1E-03 0.28 1.5E-05 EPRI SMA GI-199

reduced-scope

EPRI SMA; SSE =
Saint Lucie 05000335 0.1 1.4E-04 0.1 4.6E-05 0.1g GI-199

reduced-scope
EPRI SMA; SSE =

Salem 1 05000389 0.2 2.6E-04 0.1 4.6E-05 0.1g GI-199

Salem 2 05000272 0.2 2.6E-04 n/a 9.3E-06 seismic PRA GI-199

San Onofre 2 05000361 0.67 1.2E-04 n/a 1.7E-05 seismic PRA IPEEE

San Onofre 3 05000362 0.67 1.2E-04 n/a 1.7E-05 seismic PRA IPEEE

Seabrook 05000311 0.25 1.3E-04 n/a 9.3E-06 seismic PRA GI-199

Sequoyah 1 05000443 0.18 7.1E-04 n/a 2.2E-05 seismic PRA GI-199

0.3g full-scope

Sequoyah 2 05000327 0.18 7.1E-04 0.27 5.1E-05 EPRI SMA GI-199

Shearon Harris 0.3g full-scope
1 05000328 0.15 4.6E-05 0.27 5.1E-05 EPRI SMA GI-199

South Texas 1 05000498 0.1 3.OE-05 n/a 6.2E-06 seismic PRA GI-199
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South Texas 2 seismic PRA

0.3g focused-
Summer 05000395 0.15 3.9E-04 0.22 3.8E-05 scope EPRI SMA GI-199

Surry 1 05000280 0.15 2.2E-04 n/a 5.7E-06 seismic PRA GI-199

Surry 2 05000281 0.15 2.2E-04 n/a 5.7E-06 seismic PRA GI-199

0.3g focused-

Susquehanna 1 05000387 0.1 1.9E-04 0.21 1.3E-05 scope EPRI SMA GI-199

0.3g focused-
Susquehanna 2 05000388 0.1 1.9E-04 0.21 1.3E-05 scope EPRI SMA GI-199

Three Mile
Island 1 05000289 0.12 1.OE-04 n/a 4.OE-05 seismic PRA GI-199

site-specific
approach;

Turkey Point 3 05000250 0.15 3.8E-05 0.15 1.OE-05 SSE=0.15g GI-199

site-specific
approach;

Turkey Point 4 05000251 0.15 3.8E-05 0.15 1.OE-05 SSE=0.15g GI-199

Vermont 0.3g focused-
Yankee 05000271 0.14 1.2E-04 0.25 8.1E-06 scope EPRI SMA GI-199

0.3g focused-
Vogtle 1 05000424 0.2 1.5E-04 0.3 1.8E-05 scope EPRI SMA GI-199

0.3g focused-

Vogtle 2 05000425 0.2 1.5E-04 0.3 1.8E-05 scope EPRI SMA GI-199

reduced-scope

EPRI SMA; SSE =

Waterford 3 05000382 0.1 1.1E-04 0.1 2.OE-05 0.1g GI-199

0.3g focused-
Watts Bar 05000390 0.18 2.9E-04 0.3 3.6E-05 scope EPRI SMA GI-199

reduced-scope
Wolf Creek 05000482 0.12 3.7E-05 0.2 1.8E-05 EPRI SMA GI-199

25th percentile 9.6E-05 6.OE-06

min 1.6E-05 2.OE-06

median 1.7E-04 1.5E-05

mean 3.1E-04 2.1E-05

max 3.9E-03 1.OE-04

75th percentile 2.6E-04 3.2E-05
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Summary of seismological information from regional instrumentation

Placeholder: Rasool Anooshehpoor is developing.
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Tsunami Wave Heights at the Japanese Plants (unofficial from NOAA)

The below plots were developed for NRC seismic staff a few hours after the earthquake and tsunami by
the PMEL group of NOAA. This group is responsible for scientific development of the models and tools
used by the US tsunami warning system, as well as notification elements of system itself.

On 3/16/11, the PMEL NOAA team informed NRC staff that additional analyses have generally confirmed
the below estimates and so they don't expect the final official numbers at the plant locations to change

much.

Offshore wave amplitudes, scaled to the coastline
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Fact Sheet on Protection of Nuclear Power Plants against Tsunami Flooding
Nuclear power plants are designed to withstand the effects of natural phenomena such as earthquakes,
tornadoes, hurricanes, floods, tsunami, and seiches without loss of capability to perform their safety
functions. The word tsunami literally means harbor wave. Tsunamis can be generated by large offshore
earthquakes (usually greater than magnitude 6.5), submarine or on shore land slides or volcanoes. Some
large onshore earthquakes close to the shoreline can generate tsunami. The Nuclear Regulatory
Commission (NRC) requires all nuclear power plants to be protected against earthquakes, tsunamis and
other natural hazards.

Background

Protection against tsunami effects was required for all operating plants and is required for all new
reactors. Following the Indian Ocean tsunami on December 26, 2004, the President moved to protect
lives and property by launching an initiative to improve domestic tsunami warning capabilities. This plan
was placed under the auspices of the National Science and Technology Council through the President's
initiative in July 2005 in the context of a broad national effort of tsunami risk reduction, and United States
participated in international efforts to reduce tsunami risk worldwide. In response to the president's
initiative, the NRC reviewed its licensing criteria and conducted independent studies and participated in
international forums under the auspices of the International Atomic Energy Agency with many
participating countries including India and Japan. The final report of the study was published in April 2009
as NUREG/CR 6966, "Tsunami Hazard Assessment at Nuclear Power Plant Sites in the United States of
America," ADAMS Accession # ML0915901933. NRC revised its Standard Review Plan for conducting
safety reviews of nuclear power plants in 2007. Section 2.4.6 specifically addresses tsunamis. The
Office of Nuclear Regulatory Research is conducting tsunami studies in collaboration with the United
States Geological Survey and has published a report on tsunami hazard in the Atlantic, Gulf and Pacific
coastal areas. Selected nuclear power plants now get tsunami warning notification. The agency requires
plant designs to withstand the effects of natural phenomena including effects of tsunamis. The agency's
requirements, including General Design Criteria for licensing a plant, are described in Title 10 of the Code
of Federal Regulations (10 CFR). These license requirements consist of incorporating margins in the
initiating hazard and additional margins are due to traditional engineering practices such as "safety
factors." Practices such as these add an extra element of safety into design, construction, and operations.

The NRC has always required licensees to design, operate, and maintain safety-significant structures,
systems, and components to withstand the effects of natural hazards and to maintain the capability to
perform their intended safety functions. The agency ensures these requirements are satisfied through the
licensing, reactor oversight, and enforcement processes.

Tsunami Hazard Evaluation

Tsunami hazard evaluation is one component of the complete hydrological review requirements provided
in the Standard Review Plan under Chapter 2.4. The safety determination of reactor sites require
consideration of major flood causing events, including consideration of combined flood causing
conditions. These conditions include Probable Maximum Flood (PMF) on Streams and Rivers, Potential
Dam Failures, Probable Maximum Surge and Seiche Flooding and Probable Maximum Tsunami Hazards,
among others. The most significant flooding event is called the design basis flood and flooding protection
requirements are correlated to this flood level in 2.4.10.

The Probable Maximum Tsunami (PMT) is defined as that tsunami for which the impact at the site is
derived from the use of best available scientific information to arrive at a set of scenarios reasonably
expected to affect the nuclear power plant site taking into account (a) appropriate consideration of the
most severe of the natural phenomena that have been historically reported or determine from geological
and physical data for the site and surrounding area, with sufficient margin for the limited accuracy,
quantity, and period of time in which the historical data have been accumulated, (b) appropriate
combinations of the effects of normal and accident conditions with the effects of the natural phenomena,
and (c) the importance of the safety functions to be performed.

Site-specific tsunami data are collected from historical tsunami records, paleotsunami evidence, regional
tsunami assessments, site-specific tsunami mechanisms, site-specific data, such as submarine survey of
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sea bed and approach channel geometry. Effects of tsunami on a nuclear power plant can be flooding
due to water run up, hydro-dynamic pressure on exterior walls of structures, impact of floating debris, and
foundation scouring. In addition, tsunami can draw down water from the intake source of plant cooling
water.

The tsunami database is available for interactive search and downloads on the internet at
http://www.ngdc.noaa.gov/hazard/tsu.shtml.

Tsunami Safety Assessment

The licensing bases for existing nuclear power plants are based on historical data at each site. This data
is used to determine probable maximum tsunami and the tsunami effects are evaluated for each site with
potential for tsunami flooding. The potential for tsunami hazard is determined on a hierarchical analysis
process that can identify tsunami potential based primarily on distance from tsunami source and site
elevation. The NRC also required existing plants to assess their potential vulnerability to external events,
as part of the Individual Plant Examination of External Events Program. This process ensured that
existing plants are not vulnerable to tsunami hazard, and they continue to provide adequate public health
and safety.

Today, the NRC utilizes a risk-informed regulatory approach, including insights from probabilistic
assessments and traditional deterministic engineering methods to make regulatory decisions about
existing plants (e.g., licensing amendment decisions). Any new nuclear plant the NRC licenses will use a
probabilistic, performance-based approach to establish the plant's seismic hazard and the seismic loads
for the plant's design basis.

Operating Plants

The NRC is fully engaged in national international tsunami hazard mitigation programs, and is conducting
active research to refine the tsunami sources in the Atlantic, Gulf Coast and Pacific Coast areas. Diablo
Canyon (DC) and San Onofre (SONGS) are two nuclear plant sites that have potential for tsunami
hazard. Both the DC (main plant) and SONGS are located above the flood level associated with
tsunami. However, the intake structures and Auxiliary Sea Water System at DC are designed for
combination of tsunami-storm wave activity to 45 ft msl. SONGS has a reinforced concrete cantilevered
retaining seawall and screen well perimeter wall designed to withstand the design basis earthquake,
followed by the maximum predicted tsunami with coincident storm wave action, designed to protect at
approximately 27 ft msl. These reactors are adequately protected against tsunami effects. Distant
tsunami sources for DC include the Aleutian area, Kuril-Kamchatka region, and the South American coast
(for Songs the Aleutian area). Distant sources for SONGS is limited by the presence of a broad
continental shelf. Local or near sources for DC include the Santa Lucia Bank and Santa Maria Basin
Faults (for Songs the Santa Ana wind).

Additional Information

To read more about risk-related NRC policy, see the fact sheets on Probabilistic Risk Assessment
(http://www.nrc.qov/readinq-rm/doc-collections/fact-sheets/probabilistic-risk-asses.html) and Nuclear
Reactor Risk (http://www.nrc.qov/reading-rm/doc-collections/fact-sheets/reactor-risk.html). Each provides
more information on the use of probability in evaluating hazards (including earthquakes) and their
potential impact on plant safety margins. Other regulatory framework includes General Design Criterion 2,
10 CFR Part 100.23, Regulatory Guide 1.102 "Flood Protection for Nuclear Power Plants", Rev. 1 1976,
Regulatory Guide 1.59 "Design Basis for Nuclear Power Plants" Rev. 2 1977 (update in progress), and
USNRC Standard Review Plan "Probable Maximum Tsunami Flooding" Section 2.4.6, Rev. 2.

March 2011
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Seismicity of the Central and Eastern US Fact Sheet

Key Points:

* To date, very large earthquakes (Magnitudes greater than 8.25) have only occurred in specific
geological settings, in particular the interfaces between tectonic plates in major subduction
zones. The only subduction zone that potentially impacts the continental U.S. is the Cascadia
zone off the coast of northern California, Oregon and Washington.

* Recent analyses of the magnitudes of the largest earthquakes not associated with subduction
zones indicates magnitudes are less than -8.25.

• The size (magnitude) of earthquakes is proportional to the fault area that slips in a given
earthquake. The prediction of earthquake magnitudes for a specific fault considers the
dimensions of the fault. Extremely large earthquakes do not occur on small faults.

" Nuclear power plants are licensed based on vibratory ground shaking, not earthquake magnitude.
The ground shaking (accelerations) are used to estimate forces which are used in the seismic
design process. In many cases smaller magnitude earthquakes closer to a site produce more
severe ground shaking than larger, more distant earthquakes. Hence it is important to consider all
potential earthquake sources regardless of magnitude.

Discussion: Earthquakes with very large magnitudes such as the March 2011 earthquake off the
northeast coast of the Japanese island of Honshu occur within subduction zones, which are locations
where one of the earth's tectonic plates is subducting beneath (being thrust under) another. The fault that
defines the Japan Trench plate boundary dips to the west, i.e., becomes deeper towards the coast of
Honshu. Large offshore earthquakes have historically occurred in the same subduction zone (in 1611,
1896, and 1933) all of which produced significant tsunami waves. The magnitudes of these previous large
earthquakes have been estimated to be between 7.6 and 8.6. Prior to March 2011, the Japan Trench
subduction zone has produced nine earthquakes with magnitudes greater than 7 just since 1973.

The only subduction zone that is capable of directly impacting the continental US is the Cascadia
subduction zone, which lies off of the coast of northern California, Oregon, and Washington. The fault
surface defined by this interface dips to the east (becomes deeper) beneath the coast. The Cascadia
subduction zone is capable of producing very large earthquakes if all or a large portion of the fault area
ruptures in a single event. However, the rate of earthquake occurrence along the Cascadia subduction
zone is much less than has been observed along the Japan Trench subduction zone. The only operating
nuclear power plant in that area is Columbia, which is far from the coast and the Cascadia subduction
zone. The occurrence of earthquakes on the Cascadia subduction zone has been considered in the
evaluation of the Columbia NPP.

Schematic Illustration of the Cascadia

Subduction Zone
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The size (magnitude) of earthquakes is proportional to the surface area of a fault that slips in a given
earthquake. Large earthquakes are associated with large (long) faults. Hence, the prediction of
earthquake magnitudes for a specific fault considers the dimensions of the fault. Identification of fault size
is usually based on geologic mapping or the evaluation of spatial patterns of small earthquakes. To
provide a point of comparison, the length of the fault that slipped during the March 11, 2011 magnitude
9 Japanese earthquake was >620 kin, the length of the fault(s) that slipped during the magnitude 7.3
1992 Landers, CA earthquake was -90 km and the estimated length of the Hosgi fault near Diablo
Canyon NPP is 140 km and a magnitude of 7.5 is assigned to that fault. A number of major crustal faults
or fault zones (not associated with the Cascadia subduction zone) have been identified that have
produced earthquakes of magnitude 7.5 to 8 in the continental US (including California). These fault
sources have been identified and characterized in seismic hazard assessments.

Seismic designs at U.S. nuclear power plants are developed in terms of seismic ground motion spectra,
which are called the Safe Shutdown Earthquake ground motion response spectra (SSE). Each nuclear
power plant is designed to a ground motion level that is appropriate for the geology and tectonics in the
region surrounding the plant location. Currently operating nuclear power plants developed their SSEs
based on a "deterministic" or "scenario earthquake" basis that account for the largest earthquake
expected in the area around the plant. Seismic activity in the regions surrounding U.S. plants is much
lower than that for Japan since most U.S. plants are located in the interior of the stable continental
U.S. The largest earthquakes within the continental U.S. are the 1811-12 New Madrid sequence and the
1886 Charleston, SC, which were estimated to be between about magnitude 6.8 to 7.5. On the west
coast of the U.S., the two nuclear power plants are designed to specific ground motions from earthquakes
of about magnitude 7+ on faults located just offshore of the plants. The earthquakes on these faults are
mainly strike-slip (horizontal motion on near vertical planes) type earthquakes, not subduction zone
earthquakes. This fault geometry does not produce large tsunamigenic waves. Therefore, the likelihood
of a significant tsunami from these faults is very remote.
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Design Basis Ground Motions and New Review Level Ground Motions Used for
Review of Japanese Plants

New Original
Plant sites Contributing earthquakes New OrDgMnal

DBGMV S, DBGMV S,

Tomari Earthquakes undefined specifically 550 Gal 370 Gal

Onagawa Soutei Miyagiken-oki (M8.2) 580 375

Higashidoori Earthquakes undefined specifically 450 375

Fukushima Earthquake near the site (M7.1) 600 370

Tokai Earthquakes undefined specifically 600 380

Hamaoka Assumed Tokai (M8.0), etc. 800 600

Shika Sasanami-oki Fault (M7.6) 600 490

Tsuruga Urazoko-Uchiikemi Fault (M6.9), etc. ->Mera-Kareizaki - 800 532
Kaburagi(M7.8), Shelf edge+B+Nosaka (M7.7)

Mihama C, Fo-A Fault (M6.9)-> Shelf edge+B+Nosaka(M7.7) 750 405

Ohi C, Fo-A Fault (M6.9)-->Fo-A+Fo-B (M7.4) 700 405

Takahama Fo-A Fault (M6.9) -)Fo-A+Fo-B(M7.4) 550 370

Shimane Shinji Fault (M7.1) 600 456

Ikata Central Tectonic Structure (M7.6) 570 473

Genkai Takekoba F. (M6.9) --) Enhanced uncertainty 540 370

consideration

Sendai Gotandagawa F.(M6.9), F-A(M6.9) 540 372

Kashiwazaki- F-B Fault (M7.0), Nagaoka-plain-west Fault (M8.1) 2300 (RI side) 450
Kariwa 1209 (R5 side)

Monjyu (Proto Shiraki-Niu F.(M6.9), C F.(M6.9)-)Shelf 760 408
Type FBR) edge+B+Nosaka(M7.7), Small Damping

Shimokita Deto-Seiho F.(M6.8), Yokohama F.(M6.8) 450 320
Reprocessing F.
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Status of Review of Japanese NPPs to New Earthquake Levels Based on 2006
Guidance

Utility Site (Unit) Type Dec.2010

Hokkaido Tomari PWR A

Onagawa (Uniti) BWR @
Tohoku

Higashi-dori BWR A

Kashiwazaki-Kariwa BWR Unit 1,5,6,7 (

Tokyo Fukushima-Nol BWR Unit 3 0, 5 @

Fukushima-No2 BWR Unit 4,5 @

Chubu Hamaoka BWR A

Hokuriku Shika (Unit 2) BWR ©

Mihama(Unit 1) PWR @

Kansai Ohi(Unit 3,4) PWR @

Takahama (Unit 3,4) PWR @

Chugoku Shimane (Unit 1, 2) BWR ©

Shikoku Ikata (Unit 3) PWR ©

Genkai (Unit 3) PWR ©
Kyushu

Sendai (Unit 1) PWR @

Tokai-Daini BWR o

Japan Atomic Power

Tsuruga BWR/PWR A

JAEA Monjyu Proto Type FBR @

Japan Nuc. Fuel Rokkasyo Reprocessing @

@: NSC review finished, 0: NISA review finished and in NSC review, A: Under review by NISA
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US Portable Array briefing sheet for brief congressional staffers

NOTE: This is provided because IRIS participants let us know that here was a discussion about the NRC's
involvement in this program. We have been involved in this for the last couple years.

DIRIS'Lh' r
The Incorporated Research Institutions for Seismology is
the Consortium of Unites States Universities wfth Major
Research Programs in Seismology and Related Fields-

The Transportable Array: A Science Investment that Can Be Leveraged

IRIS is installing the Transportable Array - a set of 400 broadband seismic instruments - in each of more than
1600 sites across the contiguous United States. The instruments operate at each site for two years and then ae
removed and redeployed further east Roughly 1100 stations have been installed since 2003, and instruments
have been removed from more than 600 of those sites in the western United States-

The National Science Foundation is funding the full cost to "roll" the Transportable Array across the US, more
than $90,000,000 over ten year. Comparatively smaIl incremental investments could add significant data that
ar relevant to the safety of nuclear power plants. These efforts would be uniquely cost effective, since NSF
is already funding installation, and they would feed data into an existing, standardized and widely used data
management system that already incorporates the vast majority of seismic data from US networks- But these
opportunities are time constrained the anay will be fully installed in the contiguous 48 states by late 2013.

More Value from Longer Term Regional Observations

A dense, uniform seimic network is necessary for long-term, broad-area seismic monitoring of the central and
eastern Unie States due to low event recurrence rates and the risk of significant earthquakes (M>5) anywhere
in the region- Monitoring seismicity in the central and eastern US can be improved by tnning selected sites into
pemanent seismic stations A total of more than 35 Transportable Amay stations have already been "adopted"
by several organizations, creating a peimanent legacy, but only in the western United States

A strategic "1-in-4" plan would involve -adoption" of systematically selected stations in the central and eastern
United States - every other station in both the east-west and north-south direction, creating a uniform grid of
some 250 stations- Long-term regional operation could be combined with two optional enhancements to create a
unique observatory for the study of seismicity, source characteristics, attenuation, and local ground accelnbalin

Enhaureinent 1: Acquire Higher Frequency Data

Crustal rigidity in the central and eastern US makes
it desirable to record high frequency characteristics
of local and regional earthqurakes The extig
mstrumets could be reconfigured to record high
frequencies but doing so would nearly triple the
data flow, necesstating improvements to the
communications infrastructue.

Enhancement 2: Add Strong Motion Sesonr
Acquiring strong motion sensors and reconfiguring
field computers that record and telemeter the data
would help to measure unique effects of severe
shaking. The design antcipated this au,.ention.
and several stations in California and Washington
were operated that way. Upgrade would be more
efficient at sites that have not yet been installec_

Esfimate ofannual acquisition and O&M cost for th. l-in-4, 250-stafion network in cearfal and eastern US.
Year Stations Acquisition' O&M' Total
2011 50 $1,800,000 $ 400,000 $2,200,000
2012 50 $1,g00,000 $ 800,000 $2,600,000
2013 50 $1,800,000 $1,200,000 $3,000,000
2014 50 $1,800,000 $1,600,000 $3,400,000
2015 50 $1,800,000 $,000,000 $3,800,000
2016 - - $2,000,000 $2,000,000

Assumer upgrades to ix cdumu data kom nit sxng muio senw
2Assumes a cuavanntve aeduna of lSOOO~srmuuuyus
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The 1-in-4, 250-station network that could be created in the central and eastern US by "leaving behind"
one out of every four Transportable Array statons during the years 2011 through 2015

N 4
Wh*T nWu..nbyQats

~T7
a.1' T ~

A large majorig• of nuclearpowwrplants are located mn the central and eastern parts ofthe US, wherm it
is stil possible to "leave behind" 1-in-4 Transportable Array stations for long-term regional observations.

Existing and Planned Tkites and Nuclear Power Plants

W. 4
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List of Questions

Natural Hazards and Ground Shaking Design Levels ........................................................... 1

1) Did the Japanese underestimate the size of the maximum credible earthquake that could

affe ct th e p la nts? .................................................................................................................................. 1

2) Can a very large earthquake and tsunami happen here? ........................................................ 1

3) Has this changed our perception of Earthquake risk? ............................................................ 1

4) What magnitude earthquake are US plants designed to? ....................................................... 1

5) How many US reactors are located in active earthquake zones (and which reactors)? ...... 2

6) How many reactors are along coastal areas that could be affected by a tsunami (and which

o n e s)? .................................................................................................................................................... 2

7) If the earthquake in Japan was a larger magnitude than considered by plant design, why can't

the sam e thing happen in the US? .................................................................................................. 2

8) What if an earthquake like the Sendai earthquake occurred near a US plant? ...................... 3

9) What would be the results of a tsunami generated off the coast of a US plant? (Or why are we

confident that large tsunamis will not occur relatively close to US shores?) .................................. 3

10) Can this happen here i.e. an earthquake that significantly damages a nuclear power plant?

Are the Japanese plants sim ilar to U.S. plants? ............................................................................... 3

11) What level of earthquake hazard are the US reactors designed for? ................................... 3

12) Does the NRC consider earthquakes of magnitude 9? ....................................................... 3

13) W hat are the definitions of the SSE and OBE? .................................................................. 4

14) What is the likelihood of the design basis or "SSE" ground motions being exceeded over

the life o f.th e p la nt? ............................................................................................................................. 5

15) What is magnitude anyway? What is the Richter Scale? What is intensity? ....................... 5

16) We need to pull Q&As out of the Markey/Capp letter of March 15th...there's a lot there to

a n sw e r ................................................................................................................................................... 5

17) How do magnitude and ground motion relate to each other? ........................................... 5

18) How are combined seismic and tsunami events treated in risk space? Are they considered

to g e th e r? ............................................................................................................................................... 5

19) How are aftershocks treated in terms of risk assessment? ................................................ 5

Design Against Natural Hazards & Plant Safety in the US ..................................................... 6

21) Are power plants designed for Tsunam i's? ........................................................................... 6

22) W hat level of Tsunam i are we designed for? ..................................................................... 6
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23) Which plants are close to known active faults? What are the faults and how far away are

they fro m the p la nts? ........................................................................................................................... 6

24) How was the seismic design basis for an existing nuclear power plant established? ...... 6

25) Is there m argin above the design basis? ............................................................................. 7

26) A re US plants safe? ......................................................................................................... 7

27) Was the Japanese plant designed for this type of accident? Are US plants? ...................... 7

28) Why do we have confidence that US nuclear power plants are adequately designed for

earthquakes and tsunam is? ......................................................... .. .. . .. . .. . .. . .. .. . .. . . .. .. . . .. . .. .. . .. . .. . . . . .  7

29) Can this happen here i.e. an earthquake that significantly damages a nuclear power plant?

Are the Japanese plants sim ilar to U.S. plants? ............................................................................... 7

30) Could an accident like the one at Japan's Fukushima Daiichi nuclear plant happen in the

U n ite d State s? ....................................................................................................................................... 8

31) Should U.S. nuclear facilities be required to withstand earthquakes and tsunamis of the kind

just experienced in Japan? If not, w hy not? ................................................................................... 8

32) Can you summarize the plant seismic design basis for the US plants? Are there any special

issues associated w ith seism ic design? ........................................................................................... 9

33) How do we know that the equipment in plants is safe in earthquakes? ................................. 9

34) How do we know equipment will work if the magnitude is bigger than expected, like in

Japan? 9

35) Are US plants susceptible to the same kind of loss of power as happened in Japan? ...... 9

36) How do we know that the EDGs in Diablo Canyon and SONGS will not fail to operate like in

Japan? 10

37) Is all equipment at the plant vulnerable to tsunami? ........................................................ 10

38) What protection measures do plants have against tsunami? ........................................... 10

39) Is there a risk of loss of water during tsunami drawdown? Is it considered in design? ......... 10

40) Are nuclear buildings built to withstand earthquakes? What about tsunami? ................. 10

41) Are aftershocks considered in the design of equipment at the plants? Are aftershocks

considered in design of the structure? .......................................................................................... 10

42) Are there any special issues associated with seismic design at the plants? For example,

Diablo Canyon has special requirements. Are there any others? ................................................. 10

43) Is the NRC planning to require seismic isolators for the next generation of nuclear power
plants? How does that differ from current requirements and/or precautions at existing U.S. nuclear

p o w e r p la nts? ..................................................................................................................................... 10

44) Are there any U.S. nuclear power plants that incorporate seismic isolators? What

precautions are taken in earthquake-prone areas? ..................................................................... 11
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45) Do you think that the recent Japan disaster will cause any rethinking of the planned seismic

isolation guidelines, particularly as it regards earthquakes and secondary effects such as tsunamis?

11

About Japanese Hazard, Design and Earthquake Impact ................................................... 12

46) Was the damage done to the plants from the Earthquake or the Tsunami? .................... 12

47) What is the design level of the Japanese plants? Was it exceeded? .................................. 12

48) What are the Japanese S and S, ground motions and how are they determined? ........... 12

49) Did this earthquake affect Kashiwazaki-Kariwa NPP? ....................................................... 13

50) How high were the tsunam i at the plants? ........................................................................ 13

51) Wikileaks has a story that quotes US embassy correspondence and some un-named IAEA

expert stating that the Japanese were warned about this ... Does the NRC want to comment? ...... 13

What happened in US Plants during the earthquake? ....................................................... 14

52) Was there any damage to U.S. reactors from either the earthquake or the resulting

tsu n a m i? .............................................................................................................................................. 1 4

53) Have any lessons for US plants been identified? .............................................................. 14

Future Actions, Reassessment of US Plants and GI-199 ..................................................... 15

54) What is the NRC doing about the emergencies at the nuclear power plants in Japan? Are you

send ing staff ove r there? .................................................................................................................... 1 5

55) With NRC moving to design certification, at what point is seismic capability tested - during

design or modified to be site-specific? If in design, what strength seismic event must these be built

to w ith sta n d ? ...................................................................................................................................... 1 5

56) Can we get the rankings of the plants in terms of safety? (Actually this answer should be

considered any time GI-199 data is used to "rank" plants) .......................................................... 15

57) Is the earthquake safety of US plants reviewed once the plants are constructed? ........... 16

58) Does the NRC ever review tsunami risk for existing plants? .............................................. 16

59) Does GI-199 consider tsunam i? ........................................................................................ 16

60) W hat is Generic Issue 199 about? ..................................................................................... 16

61) Where can I get current information about Generic Issue 199? ....................................... 16

62) How was the seismic design basis for an existing nuclear power plant established? ..... 17

63) Is there m argin above the design basis? ............................................................................. 17

64) Are all U.S. plants being evaluated as a part of Generic Issue 199? .................................. 17

65) Are the plants safe? If you are not sure they are safe, why are they not being shut down? If

you are sure they are safe, why are you continuing evaluations related to this generic issue? ........ 17
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66) What do you mean by "increased estimates of seismic hazards" at nuclear power plant

sites? 18

67) W hat do thie following term s m ean? ................................................................................. 19

68) Let's say there's an estimate expressed as "2.5E-06." (I'm looking at Table D-2 of the

safety/risk assessment of August 2010.) I believe that this expression means the same as 2.5 x 10A_

06, or 0.0000025, or 2.5 divided by one million. In layman's terms, that means an expectation, on

average, of 2.5 events every million years, or once every 400,000 years. Similarly, "2.5E-05" would

be 2.5 divided by 100,000, or 2.5 events every 100,000 years, on average, or once every 40,000

ye a rs. Is th is co rre ct? .......................................................................................................................... 20

69) The GI-199 documents give updated probabilistic seismic hazard estimates for existing
nuclear power plants in the Central and Eastern U.S. What document has the latest seismic hazard

estimates (probabilistic or not) for existing nuclear power plants in the Western U.S.? ............. 20

70) The GI-199 documents refer to newer data on the way. Have NRC, USGS et al. released

those? I'm referring to this: "New consensus seismic-hazard estimates will become available in late

2010 or early 2011 (these are a product of a joint NRC, U.S. Department of Energy, U.S. Geological

Survey (USGS) and Electric Power Research Institute (EPRI) project). These consensus seismic

hazard estimates will supersede the existing EPRI, Lawrence Livermore National Laboratory, and

USGS hazard estimates used in the GI-199 Safety/Risk Assessment.". .......................... 21

71) What is the timetable now for consideration of any regulatory changes from the GI-199

re se a rch ? ............................................................................................................................................. 2 1

Seismic Probabilistic Risk Assessment (SPRA) ................................................................... 22

72) The NRC increasingly uses risk-information in regulatory decisions. Are risk-informed PRAs

useful in assessing an event such as this? ..................................................................................... 22

Plant-Specific Questions ........................................................................................................ 23

SO N G S q u e stio n s .................................................................................................................................... 23

73) SONGS received a white finding in 2008 for 125VDC battery issue related to the EDGs that
went undetected for 4 years. NRC issued the white finding as there was increased risk that one EDG

may not have started due to a low voltage condition on the battery on one Unit (Unit 2). Aren't all

plants susceptible to the unknown? Is there any assurance the emergency cooling systems will

function as desired in a Japan-like em ergency? ............................................................................ 23

74) Has the earthquake hazard at SONGS been reviewed like DCNPP is doing? Are they planning

on doing an update before relicensing? ....................................................................................... 23

75) Is possible to have a tsunami at songs that is capable of damaging the plant? ................ 23

76) Does SONGS have an emergency plan for tsunami? ......................................................... 23

77) Has evacuation planning at SONGS considered tsunami? ................................................ 24

78) Is SONGS designed against tsunami and earthquake? ..................................................... 24

79) What is the height of water that SONGS is designed to withstand? ................................. 24
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80) W hat about drawdow n and debris? ................................................................................. 24

81) W ill this be reviewed in light of the Japan quake .............................................................. 24

82) Could all onsite and offsite power be disrupted from SONGS in the event of a tsunami, and if

that happened, could the plant be safely cooled down if power wasn't restored for days after? .... 24

83) Are there any faults nearby SONGS that could generate a significant tsunami? .............. 25

84) What magnitude or shaking level is SONGS designed to withstand? How likely is an

earthquake of that magnitude for the SONGS site? ...................................................................... 25

85) Could SONGS withstand an earthquake of the magnitude of the Japanese earthquake? ..... 25

86) What about the evacuation routes at SONGS? How do we know they are reasonable? ....... 25

87) Regarding tsunami at Diablo and SONGS, is the tsunami considered separately from flooding

in licensing? And from the design perspective, is the flood still the controlling event for those plants

rathe r than the tsu nam i? .................................................................................................................... 25

88) What is the design level flooding for DNCPP and SONGS? Can a tsunami be larger? ..... 26

89) Is there potential linkage between the South Coast Offshore fault near San Onofre NPP and

the Newport-lnglewood Fault system and/or the Rose Canyon fault? Does this potential linkage

impact the maximum magnitude that would be assigned to the South Coast Offshore fault and

ultimately to the design basis ground motions for this facility? ................................................... 26

D iab lo Canyo n Q uestio ns ........................................................................................................................ 27

90) Now after the Japan tragedy, will the NRC finally hear us (A4NR) and postpone DC license

renewal until seismic studies are complete? How can you be sure that what happened there is not

going to happen at Diablo with a worse cast quake and tsunami? .................................................... 27

91) The evacuation routes at DCNPP see are not realistic. Highway 101 is small...and can you

imagine what it will be like with 40K people on it? Has the evacuation plan been updated w/ all the

po pu latio n g ro w th ? ............................................................................................................................ 27

92) Are there local offshore fault sources capable of producing a tsunami with very short

w a rn ing tim e s? .................................................................................................................................... 2 7

93) Are there other seismically induced failure modes (other than tsunami) that would yield

LTSBO? Flooding due to dam failure or widespread liquefaction are examples ........................... 27

94) Ramifications of beyond design basis events (seismic and tsunami) and potential LTSBO on

spent fuel storage facilities? ........................................................................................................... 27

95) Why did a Emergency Warning go out for a 'tsunami' that was only 6 ft high? Do these guys

really know what they're doing? Would they know it if a big one was really coming? Crying wolf all

the tim e doesn't instill a lot of confidence ................................................................................... 27

96) How big did the Japanese think a quake/tsunami could be before 3/11? Why were they so

wrong (assuming this quake/tsunami was bigger than what they had designed the plant for)? ...... 28
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The Japanese were supposed to have one of the best tsunami warning systems around. What went

wrong last week (both with the reactors and getting the people out...see #1, evacuation plan

a b o ve )? ................................................................................................................................................ 2 8

97) Regarding tsunami at Diablo and SONGS, is the tsunami considered separately from flooding

in licensing? And from the design perspective, is the flood still the controlling event for those plants

rather than the tsunami? ............................................................................... ......... 28

98) Shouldn't the NRC make licensees consider a Tsunami coincident with a seismic event that
triggers the Tsu nam i? ......................................................................................................................... 28

99) Given that SSCs get fatigued over time, shouldn't the NRC consider after-shocks in seismic

h aza rd a n a lyse s? ................................................................................................................................. 2 8

100)- Did the Japanese also consider an 8.9 magnitude earthquake and resulting tsunami "way
too low a probability for consideration"? ...................................................................................... 28

101) GI-199 shows that the scientific community doesn't know everything about the seismicity of

CEUS. And isn't there a prediction that the West coast is likely to get hit with some huge

earthquake in the next 30 years or so? Why does the NRC continue to license plants on the west

coast? 29
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102) Why is Indian Point safe if there is a fault line so close to it? ................................................. 30

103) Comments From the letter received 3/16/11 from Congresswoman Lowey: ................... 30
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