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Greenwood, Carol

From:
Sent:
To:
Cc:
Subject:
Attachments:

Gibson, Kathy
Wednesday, March 23, 2011 8:13 AM
Tinkler, Charles
Lee, Richard; Sheron, Brian; Uhle, Jennifer
Fw: German Document that Describes Accider, t Progression at Fukushima
Fukuchima-eng_20110320.pps , ...... -

I haven't looked at this. Let me know if it is helpful and should we share with Ops Center. Thx

From: Lee, Richard
To: Gibson, Kathy; Scott, Michael; Elkins, Scott
Sent: Wed Mar 23 07:30:29 2011
Subject: FW: German Document that Describes Accident Progression at Fukushima

O.K. The French already knows what happened there!

From: Algama, Don
Sent: Tuesday, March 22, 2011 6:23 PM
To: Lee, Richard; Aissa, Mourad
Subject: German Document that Describes Accident Progression at Fukushima

Richard and Mourad:

Drew just sent me a copy of the German document of their anticipated events that describe the accident
progression at Fukushima. Please find it attached.

-Don
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The
Fukushima Daiichi

Incident

1. Plant Design
2. Accident Progression
3. Radiological releases
4. Spent fuel pools
5. Sources of Information

Matthias Braun
PEPA4-G, AREVA-NP GmbH
Matthias. Braun@AREVA.com
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The Fukushima Daiichi Incident
1. Plant Design

0, Fukushima Daiichi (Plant I)

" Unit I - GE Mark I BWR (439 MW), Operating since 1971

" Unit II-IV - GE Mark I BWR (760 MW), Operating since 1974

A
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The Fukushima Daiichi Incident

O Building structure

Concrete Building io Containment

* Steel-framed Service Floor * Pear-shaped Dry-Well

- . .. Torus-shaped Wet-Well _

z

a)

Co

CU
(D)

a1)
0

2)
0~

a)
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The Fukushima Daiichi Incident
1. Plant Design

Po Service Floor

"A
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The Fukushima Daiichi Incident
1. Plant Design

Oo Lifting the Containment
closure head

A
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The Fukushima Daiichi Incident
1. Plant Design

Reactor Service Floor
(Steel Construction) -0001ý

lo Concrete Reactor Building
(secondary Containment)

Fresh Steam line

Main Feedwater -

Reactor Core

0- Reactor Pressure Vessel

Op Containment (Dry well)

The Containment (Wet Well) i
Condensation Chamber .0001ý
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The Fukushima Daiichi Incident
2. Accident progression

11.3.2011 14:46 - Earthquake

Magnitude 9

Power grid in northern Japan fails
Reactors itself are mainly
undamaged

11 SCRAM

" Power generation due to Fission
of Uranium stops

" Heat generation due to radioactive
Decay of Fission Products

" After Scram -6%
• After 1 Day -1%
" After 5 Days -0.5%
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The Fukushima Daiichi Incident
2. Accident progression

Containment Isolation

Closing of all non-safety related
Penetrations of the containment

Cuts off Machine hall

If containment isolation succeeds,
a large early release of fission
products is highly unlikely

Diesel generators start

* Emergency Core cooling systems
are supplied

Io Plant is in a stable save state
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The Fukushima Daiichi Incident
2. Accident progression

l 11.3. 15:41 Tsunami hits the plant

" Plant Design for Tsunami height of
up to 6.5m

* Actual Tsunami height >7m

" Flooding of
" Diesel Generators and/or
" Essential service water building

cooling the generators

O Station Blackout

" Common cause failure of the
power supply

* Only Batteries are still available

" Failure of all but one Emergency
core cooling systems

The Fukushima Daiichi Incident - Dr. Matthias Braun - 27 April 2011 - p.10 AREVA



The Fukushima Daiichi Incident
2. Accident progression

O Reactor Core Isolation Pump still
available

" Steam from the Reactor drives a
Turbine

" Steam gets condensed in the
Wet-Well

" Turbine drives a Pump

" Water from the Wet-Well gets
pumped in Reactor

* Necessary:

" Battery power
" Temperature in the wet-well

must be below 100°C

lo As there is no heat removal from
the building, the Core isolation
pump cant work infinitely

The Fukushima Daiichi Incident - Dr. Matthias Braun -27 April 2011 - p.11 AREVA



The Fukushima Daiichi Incident
2. Accident progression

o Reactor Isolation pump stops

11.3. 16:36 in Unit 1
(Batteries empty)

14.3. 13:25 in Unit 2
(Pump failure)

13.3. 2:44 in Unit 3
(Batteries empty)

N Decay Heat produces still steam in
Reactor pressure Vessel

Pressure rising

O Opening the steam relieve valves

* Discharge Steam into the Wet-Well

O Descending of the Liquid Level in
the Reactor pressure vessel
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The Fukushima Daiichi Incident
2. Accident progression

l Reactor Isolation pump stops

11.3. 16:36 in Unit 1
(Batteries empty)

14.3. 13:25 in Unit 2
(Pump failure)

* 13.3. 2:44 in Unit 3
(Batteries empty)

0. Decay Heat produces still steam in
Reactor pressure Vessel

Pressure rising

l Opening the steam relieve valves

Discharge Steam into the Wet-Well

OP Descending of the Liquid Level in
the Reactor pressure vessel
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The Fukushima Daiichi Incident
2. Accident progression

Reactor Isolation pump stops

11.3. 16:36 in Unit 1
(Batteries empty)

14.3. 13:25 in Unit 2
(Pump failure)

13.3. 2:44 in Unit 3
(Batteries empty)

l Decay Heat produces still steam in
Reactor pressure Vessel

* Pressure rising

Oo Opening the steam relieve valves

* Discharge Steam into the Wet-Well

0- Descending of the Liquid Level in
the Reactor pressure vessel
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The Fukushima Daiichi Incident
2. Accident progression

Pi Reactor Isolation pump stops

11.3. 16:36 in Unit 1
(Batteries empty)

14.3. 13:25 in Unit 2
(Pump failure)

13.3. 2:44 in Unit 3
(Batteries empty)

Ip Decay Heat produces still steam in
Reactor pressure Vessel

Pressure rising

0- Opening the steam relieve valves

Discharge Steam into the Wet-Well

Op Descending of the Liquid Level in
the Reactor pressure vessel
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The Fukushima Daiichi Incident
2. Accident progression

lo Reactor Isolation pump stops

11.3.16:36 in Unit 1
(Batteries empty)
14.3. 13:25 in Unit 2
(Pump failure)
13.3. 2:44 in Unit 3
(Batteries empty)

01 Decay Heat produces still steam in
Reactor pressure Vessel

Pressure rising

l Opening the steam relieve valves

Discharge Steam into the Wet-Well

Op Descending of the Liquid Level in
the Reactor pressure vessel
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The Fukushima Daiichi Incident
2. Accident progression

0 Measured, and here referenced
Liquid level is the collapsed level.
The actual liquid level lies higher
due to the steam bubbles in the
liquid

lo -50% of the core exposed

Cladding temperatures rise, but still
no significant core damage

1o -2/3 of the core exposed

* Cladding temperature
exceeds ~9000C

" Balooning I Breaking of the
cladding

" Release of fission products form
the fuel rod gaps
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The Fukushima Daiichi Incident
2. Accident progression

, -3/4 of the core exposed

* Cladding exceeds -1200'C
" Zirconium in the cladding starts to

burn under Steam atmosphere

" Zr+2H20->ZrO2 + 2H2

* Exothermal reaction further
heats the core

* Generation of hydrogen
" Unit 1: 300-600kg

" Unit 2/3: 300-1000kg

Hydrogen gets pushed via the
wet-well, the wet-well vacuum
breakers into the dry-well
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The Fukushima Daiichi Incident
2. Accident progression

[Unit 1,2,3]OP at -1800 0 C

* Melting of the Claddin(

* Melting of the steel str
r

uctures

Oo at --2500'C [Block 1,2]

Breaking of the fuel rods

debris bed inside the core

l at -2700'C [Block 1]

Melting of Uranium-Zirconium
eutectics

P* Restoration of the water supply
stops accident in all 3 Units

" Unit 1:12.3. 20:20 (27h w.o. water)

" Unit 2:14.3. 20:33 (7h w.o. water)

" Unit 3:13.3. 9:38 (7h w.o. water)
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The Fukushima Daiichi Incident
2. Accident progression

Io Release of fission products during
melt down

* Xenon, Cesium, Iodine,...

Uranium/Plutonium remain in-core

Fission products condensate to
airborne Aerosols

1o Discharge through valves into water
of the condensation chamber

Pool scrubbing binds a fraction of
Aerosols in the water

lo Xenon and remaining aerosols
enter the Dry-Well

Deposition of aerosols on surfaces
further decontaminates air
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The Fukushima Daiichi Incident
2. Accident progression

lo Containment

* Last barrier between Fission
Products and Environment

* Wall thickness -3cm

* Design Pressure 4-5bar

l Actual pressure up to 8 bars
" Normal inert gas filling (Nitrogen;

" Hydrogen from core oxidation

* Boiling condensation chamber
(like a pressure cooker)

l Depressurization of the
containment

*Unit 1: 12.3. 4:00
* Unit 2: 13.3 00:00
* Unit 3: 13.3. 8.41

The Fukushima Daiichi Incident - Dr. Matthias Braun - 27 April 2011 - p.21 AR EVA
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The Fukushima Daiichi Incident
2. Accident progression

Ow Positive und negative Aspects of
depressurizing the containment

* Removes Energy from the Reactor
building (only way left)

* Reducing the pressure to -4 bar

* Release of small amounts of
Aerosols (Iodine, Cesium -0.1%)

* Release of all noble gases

" Release of Hydrogen

0 Gas is released into the reactor
service floor

* Hydrogen is flammable
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The Fukushima Daiichi Incident
2. Accident progression

Unit 1 und 3

Hydrogen burn inside the reactor
service floor

Destruction of the steel-frame roof

Reinforced concrete reactor
building seems undamaged

Spectacular but minor safety
relevant
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The Fukushima Daiichi Incident
2. Accident progression

0. Unit 2

* Hydrogen burn inside the reactor
building

" Probably damage to the
condensation chamber
(highly contaminated water)

" Uncontrolled release of gas from
the containment

" Release of fission products

* Temporal evacuation of the plant

" High local dose rates on the plant
site due to wreckage hinder further
recovery work

l No clear information's why Unit 2
behaved differently
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The Fukushima Daiichi Incident
2. Accident progression

10 Current status of the Reactors

* Core Damage in Unit 1,2, 3

* Building damage due to various
burns Unit 1-4

" Reactor pressure vessels floode
in all Units with mobile pumps

" At least containment in Unit 1
flooded

lp Further cooling of the Reactors b)
releasing steam to the atmospher

0P Only small further releases of
fission products can be expected
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The Fukushima Daiichi Incident
3. Radiological releases

0 Directly on the plant site

" Before Explosion in Unit Block 2

" Below 2mSv / h
" Mainly due to released radioactive noble gases
" Measuring posts on west side. Maybe too small values measured due to wind

" After Explosion in Unit 2 (Damage of the Containment)

* Temporal peak values 12mSv / h
* (Origin not entirely clear)
* Local peak values on site up to 400mSv /h (wreckage / fragments?)
* Currently stable dose on site at 5mSv /h
* Inside the buildings a lot more

" Limiting time of exposure of the workers necessary

A
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The Fukushima Daiichi Incident
3. Radiological releases

14000
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Zeitpunkt der Messung (Ortszeit japanische Anlage)
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The Fukushima Daiichi Incident *
3. Radiological releases

O, Outside the Plant site

* As reactor building mostly intact
=> reduced release of Aerosols (not Chernobyl-like)

* Fission product release in steam
=> fast Aerosol grows, large fraction falls down in the proximity of the plant

" Main contribution to the radioactive dose outside plant are the radioactive
noble gases

" Carried / distributed by the wind, decreasing dose with time

* No ,,Fall-out" of the noble gases, so no local high contamination of soil

-20km around the plant

" Evacuations were adequate

" Measured dose up to O.3mSv/h for short times

" Maybe destruction of crops / dairy products this year

" Probably no permanent evacuation of land necessary

A
AREVAThe Fukushima Daiichi Incident - Dr. Matthias Braun - 27 April 2011 - p.28



The Fukushima Daiichi Incident
3. Radiological releases

GRS.de

SDI fku •Kur Hitachiota City
OL Priek --- Onuma Hitachi City

-a, Momiyama Hokota City

-=--Horiguchi Hitachinaka City

ip -50km around the plant

* Control of Crop / Dairy products

0,6

0,4

0,2

Usage of Iodine pills
(Caution, pills can interfere
with heart medicine)

A'l

17.03.2011 06:00 18.03.2011 06:00 19.03.2011 06:00

A
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The Fukushima Daiichi Incident
4. Spend fuel pools

Spend fuel stored in Pool on
Reactor service floor

* Due to maintenance in Unit 4 entire
core stored in Fuel pool

" Dry-out of the pools

" Unit 4: in 10 days
" Unit 1-3,5,6 in few weeks

* Leakage of the pools due to
Earthquake?

lo Consequences

" Core melt ,,on fresh air"

* Nearly no retention of fission
products

* Large release
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The Fukushima Daiichi Incident
4. Spend fuel pools

l Spend fuel stored in Pool on
Reactor service floor

*Due to maintenance in Unit 4 entire
core stored in Fuel pool

* Dry-out of the pools

" Unit 4: in 10 days

" Unit 1-3,5,6 in few weeks

* Leakage of the pools due to
Earthquake?

I Consequences

" Core melt ,,on fresh air"

" Nearly no retention of fission
products

" Large release
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The Fukushima Daiichi Incident
4. Spend fuel pools

Op Spend fuel stored in Pool on
Reactor service floor

* Due to maintenance in Unit 4 entire
core stored in Fuel pool

Dry-out of the pools

" Unit 4: in 10 days
* Unit 1-3,5,6 in few weeks

Leakage of the pools due to
Earthquake?

Op Consequences

* Core melt ,,on fresh air"

" Nearly no retention of fission
products
Large release

1 It is currently unclear if release
from fuel pool already happened
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The Fukushima Daiichi Incident
5. Sources of Information

Ol Good sources of Information

" Gesellschaft for Reaktorsicherheit [GRS.de]

" Up to date

" Radiological measurements published

" German translation of japanese/englisch web pages

* Japan Atomic Industrial Forum [jaif.or.jp/english/]
" Current Status of the plants

* Measurement values of the reactors (pressure liquid level)

" Tokyo Electric Power Company [Tepco.co.jp]

" Status of the recovery work

" Casualties

I May too few information are released by TEPCO, the operator of the plant

A
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From:
To:
Cc:
Subject:
Date:

Uhle. Jennifer

Covne. Kevin; Coe. Doug; Gibson. Kathy

Sheron, Brian
RE: Japan Response Impacts for DRA

Wednesday, March 23, 2011 1:37:12 PM

Can I get an update on Level 3 at 3:00 today. Jennifer

From: Coyne, Kevin
Sent: Wednesday, March 23, 2011 10:54 AM
To: Sheron, Brian
Cc: Uhle, Jennifer; Coe, Doug; Hudson, Daniel; Salley, MarkHenry; Beasley, Benjamin; Stutzke, Martin
Subject: Japan Response Impacts for DRA

Brian -

The biggest impact to DRA in supporting the Japanese response is on the Level 3 SECY
paper. Although we can meet the accelerated schedule proposed by the EDO's office,
loss of much more of Marty Stutzke's time to addressing GI-199 issues will adversely
impact our ability to meet the schedule (Marty has a key role in developing the paper).
The information requests on GI-1 99 and fire have also impacted our fire research and
generic issues program, but to a more limited extent. In fact, the fire research staff
minimized the impact to core research by working over the weekend to develop Q&A's for
the Monday Commission briefing. Obviously, new requests for information or new
research needs as a result of the event will add to our work load and have additional
impacts.

Let me know if you need any additional information or have questions-

Kevin



Greenwood, Carol , , A ... •
From: Gibson, Kathy

Sent: Wednesday, March 23, 2011 9:37 AM
To: Sheron, Brian; Uhle, Jennifer
Cc: Lee, Richard; Santiago, Patricia; Coyne, Kevin; Zigh, Ghani; Aissa, Mourad; Wagner, Katie
Subject: Re: TASKING FROM BRIAN SHERON

Let us know if you would like a briefing.

From: Aissa, Mourad
To: Gibson, Kathy
Cc: Lee, Richard; Santiago, Patricia; Coyne, Kevin; Zigh, Ghani
Sent: Wed Mar 23 09:31:18 2011
Subject: RE: TASKING FROM BRIAN SHERON

Request # 21 (Requestor: Brian Sheron, 3/21/2001): Evaluation of the risk benefit of pulling out spent
fuel out of the SFP as soon as the specific assembly heat load permits.

Response:
Peach Bottom Unit 3 pool was used as illustrative example and the analysis results are based on spent pool
inventory data from 2003 involving approximately 3000 fuel assemblies.

The analysis of the thermal heat load reduction achieved by removing fuel assemblies from the SFP is as
follows (See attached graphs):

- For assemblies cooled 5 years or longer, only:
o Maximum heat reduction achievable is -18%
o Number of removed assemblies: 2142
o Cask loading: 68 assemblies per cask
o Number of casks needed: 32

- If assemblies cooled 3 year or longer are included:
o Maximum heat reduction achievable is - 25%
o Number of removed assemblies: 2433
o Cask loading: 34 assemblies per cask for fuel 3-5 years old
o Number of casks needed: 41

- The assemblies with cooling less than 3 years cannot be loaded in casks, regardless of cask
loading reduction.

Conclusion:
- Even when including the "3-year-or-older"' assemblies, the remaining heat load is still elevated (only

reduced by -25%). The same is observed for pool activity (-30% reduction).

From: Lee, Richard
Sent: Wednesday, March 23, 2011 9:11 AM
To: Aissa, Mourad
Subject: FW: TASKING FROM BRIAN SHERON



Mourad:

Attached is the tasking from Brian.

Richard

From: Scott, Michael
Sent: Saturday, March 19, 2011 9:16 AM
To: Gibson, Kathy; Santiago, Patricia; Lee, Richard; Zigh, Ghani; Coyne, Kevin
Subject: TASKING FROM BRIAN SHERON

Brian advised me yesterday that he would like us to evaluate the risk benefit of pulling spent fuel out of the
SFP as soon as the specific assembly heat load permits. The risk reduction could be in terms of time to boiling
(I believe that would be small, since by definition fuel old enough to be put in dry storage would not contribute
all that much to pool heatup), and with reduced source term in the SFP. He may have already spoken to
Ghani about this. He does not want this work to interfere with crisis work, but does want the evaluation done.

Mike
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Lee, Richard 0 .

From:
Sent:
To:
Subject:

Salay, Mich'ael " I \--,j
Friday, March 25, 2011 8:57 AM
Lee, Richard
RE: Fukushima DW/SP dose additional SA documents

Thank you Richard,

BTW for sharepoint: It would be good to be able to compile complete info
to those who need.

If needed, it should be possible to set up an OUO SharePoint site that is
the analysts and those responsible for communicating from RES to the EOC.

-Mike

Michael Salay
United States Nuclear Regulatory Commission Washington, DC 20555
MS: C3-C07M

7michael.salayv(nrc.gov
f"tel: 301-251-7543

fax: 301-251-7436 Nj

that is accessible

accessible only to

----- Original Message -----
From: Lee, Richard
Sent: Friday, March 25, 2011 8:49 AM
To: Salay, Michael; Wagner, Katie
Subject: RE: Fukushima DW/SP dose additional SA documents

Mike:

The SOW one, if you give us the tasks, we can have it done next week.
you got so far.

Just give is the info.

Richard

From: Salay, Michael
Sent: Friday, March 25, 2011 8:39 AM
To: Lee, Richard; Wagner, Katie
Subject: Fukushima DW/SP dose additional SA documents

Richard/Katie,

Two things:

A) I found confirmation of SP/DW doses in status doc - It looked like it was released by
NISA. I saw it at home last night - i.e. from internet - i.e. publicly available. Although
it was in Japanese DW, SP and dose units were clearly visible and consistent (though not
exactly the same) with what I had mentioned . I didn't bring or email as it seemed to be
the same table we already have. When I went to verify this morning when I got in I realized
that it was not the same table. The table we received were estimated source terms. It
seemed possible that this table may have been one of many. I'll try to remember to find and
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forward source URL when I get home. If available, we should collect these so that we can get
dose trends

B) Don Marksbury provided me (two days ago - haven't mentioned) the SA NUREGs that he
collected. I haven't had a chance to go through. We should upload docs that we don't
already have to the ST site. The disk is on my desk if either of you have time to look
through and upload to SharePoint - or can find someone else to do so.

BTW: my priorities before leaving today:
l)collecting material necessary for trip 2)getting sgtr presentations transferred to Raj and
others 3)getting text for SOW generated (support STEM BIP2 ARTIST SARNET) - got partway
through a few weeks ago
4) I guess I have to ask about time - this is kind of messy as I was taking time off for
contract and house inspection - I think I will just send hours to Larry Davidson.

Unfortunately I keep looking at Fukushima stuff so I haven't worked on foregoing. I'm not
planning on looking at any more Fukushima stuff so I can hopefully complete the above items
before going home today.

-Mike

Michael Salay
United States Nuclear Regulatory Commission Washington, DC 20555
MS: C3-CO7M
michael.salav(ynrc.gov<mailto:maslO(nrc.gov>
tel: 301-251-7543
fax: 301-251-7436
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Murphy, Andrew

From: Bill Leith [wleith@usgs.gov]
Sent: Friday, March 25, 2011 10:59 AM
To: Bob Woodward
Cc: Greg Anderson; Benz Harley; Kammerer, Annie; Murphy, Andrew; Chuck Estabrook; David

Simpson; cobb@uky.edu; Kenneth Taylor; Anooshehpoor, Rasool; Raymond Willemann
Subject: Re: Stakeholders meeting for leveraging USArray in the Central and Eastern US

Bob,

For me, the weeks of May 9 and May 30 are mostly open. The week of April 25th includes an NSF multi-
hazards workshop, the NLE-2012 ShakeOut and the China/Chengdu seismic research workshop.

--Bill

William Leith, Ph.D.
Assoc. Director for Natural Hazards (acting)
U.S. Geological Survey
905 National Center
Reston, VA 20192
tel. 703-648-6600

[if it's really urgent, don't use email]

On Mar 24, 2011, at 6:33 PM, Bob Woodward wrote:

We are targeting a half day (or less) meeting here in downtown Washington.
In reviewing the calendar I think some target windows would be:

Week of April 25
Week of May 9
Week of May 30

The week of April 25 is a general congressional recess, and the week of May
30 is a Senate recess. I understand that it may be easier for congressional
staffers to attend meetings during congressional recesses (when they have
less time pressure).
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From:
To:
Subject:
Date:

Covne. Kevin
RES DRA
Volunteers Needed - Reactor Safety Team Support for Ops Center
Friday, March 25, 2011 9:10:22 AM

Good morning -

We just received a request from the ops center for volunteers for reactor safety team
support. The critical needs are for folks with a strong background in systems analysis
(including containments), severe accidents, and Level 2/3 PRA.

If you can support, please provide your name and availability to me by 11:30 am. I know
we collected names last week, but please go ahead and resubmit your name if you are still
interested in helping out.

Thanks!

Kevin
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From:
To:
Cc:
Subject:
Date:
Importance:

Richards, Stuart
RES DE
Coe. Doug; Covne. Kevin' Gibson. Kathy; Case, Michael; West. Steohanie
Volunteers needed - Ops Center RST Schedule 3/26-4/2 (input needed by noon today)
Friday, March 25, 2011 9:39:16 AM
High

The Ops Center is seeking volunteers for the Reactor Safety Team.

The watchbill is in this e-mail below, with the slots needing to be filled indicated.

If you want to volunteer, please check with your BC and let Stephanie West know by noon today.

Thanks
Stu

From: RSTO1 Hoc
Sent: Wednesday, March 23, 2011 12:05 PM
To: Alter, Peter; Morlang, Gary; Hasselberg, Rick; Berry, Rollie; Collins, Frank; Thomas, Eric; Schoenebeck, Greg;
McGovern, Denise; Rini, Brett; Bukharin, Oleg; Sloan, Scott; Circle, Jeff; Esmaili, Hossein; Ward, Leonard; Laur,
Steven; Salay, Michael; Fuller, Edward; Schaperow, Jason; Marksberry, Don; Gilmer, James; Miranda, Samuel;
Arndt, Steven; Helton, Donald; Norton, Charles; Kolb, Timothy; Brown, Eva; Shea, James; Vick, Lawrence; Brown,
Michael; Williams, Donna; Roggenbrodt, William; Thorp, John; Kugler, Andrew; Williams, Joseph; Padovan, Mark;
Isom, James; Hart, Ken; Bloom, Steven; Jervey, Richard
Subject: FW: RST Schedule 3/26-4/2

All,

Please look at current watchbills from the OST. Ed Fuller has signed up for swing shifts for Accident Analyst
on 3/29 and 4/5. Other than that, please reply to RST01 so we can start filling in the holes on the watchbill.

Thanks for all of your support.

Eric Thomas

RST Coordinator

From: OST02 HOC
Sent: Wednesday, March 23, 2011 8:44 AM
To: RST01 Hoc
Subject: RST Schedule 3/26-4/2

Reactor Safety Team .... .

RST Director

Sat 26-Mar 7am - 3pm Pat Hiland

Sat 26-Mar 3pm-11pm Bill Ruland

Sat-Sun 3/26-3/27 11prm - 7am Mike Case

Sun 27-Mar 7am - 3pm Pat Hiland

Sun 27-Mar 3pm-llpm Fred Brown

Sun-Mon 3/27-3/28 11pm - 7am Mike Case

Mon 28-Mar 7am - 3pmo Pat Hiland

Mon 28-Mar 3pm-1lpm Fred Brown

Mon-Tue 3/28-3/29 11pm - 7am Mike Case

Tue 29-Mar 7am - 3pm Jennifer Uhle



Tue 29-Mar 3pm-llpm Fred Brown

Tue-Wed 3/29-3/30 11pm - 7am Mike Case

Wed 30-Mar 7am - 3pm Jennifer Uhle

Wed 30-Mar 3pm-llpm Fred Brown

Wed-Thur 3/30-3/31 11pm - 7am Dave Skeen

Thur 31-Mar 7am - 3pm Jennifer Uhle

Thur 31-Mar 3pm-llpm Bill Ruland

Thur-Fri 3/31-4/1 11pm - 7am Dave Skeen

Fri 1-Apr 7am - 3pm Jennifer Uhle

Fri 1-Apr 3pm-llpm Bill Ruland

Fri-Sat 4/1-4/2 11pm-7am Dave Skeen

RST Coordinator

Fri-Sat 3/25-3/26 11pm-7am Frank Collins

Sat 26-Mar 7am - 3pm Eric Thomas

Sat 26-Mar 3pm-11pm _

Sat-Sun 3/26-3/27 11pm - 7am

Sun 27-Mar 7am - 3pm Peter Alter

Sun 27-Mar 3pm-11pm ....I. _ 0.._._.._ ..

Sun-Mon 3/27-3/28 11pm - 7am Frank Collins

Mon 28-Mar 7am - 3pm Rick Hasselberg

Mon 28-Mar 3pm-llpm .__ ....____ ..._._.. .. _

Mon-Tue 3/28-3/29 11pm - 7am Mike Morlang

Tue 29-Mar 7am - 3pm Peter Alter

Tue 29-Mar 3pm-llpm Greg Schoenebeck

Tue-Wed 3/29-3/30 11pm - 7am Mike Morlang

Wed 30-Mar 7am - 3pm Rick Hasselberg

Wed 30-Mar 3pm-llpm Greg Schoenebeck

Wed-Thur 3/30-3/31 11pm - 7am Frank Collins

Thur 31-Mar 7am - 3pm Peter Alter

Thur 31-Mar 3pm-llpm Greg Schoenebeck

Thur-Fri 3/31-4/1 11pm - 7am

Fri 1-Apr 7am - 3pm Rick Hasselberg

Fri 1-Apr 3pm-11pm _W

Fri-Sat 4/1-4/2 11pm-7am Frank Collins

Severe Accident/PRA

Sat 26-Mar 7am - 3pm Steven Arndt

Sat 26-Mar 3pm-llpm

Sat-Sun 3/26-3/27 11pm - 7am

Sun 27-Mar 7am - 3pm "

Sun 27-Mar 3pm-llpm

Sun-Mon 3/27-3/28 11pm - 7am

Mon 28-Mar 7am - 3pm Jeff Circle

Mon 28-Mar 3pm-11pm __ .__.. ..__

Mon-Tue 3/28-3/29 11pm - 7am

Tue 29-Mar 7am - 3pm Hossein Esmaili



Tue I 29-Mar 3pm-11pm

Tue-Wed 3/29-3/30 11pm - 7am
Wed 30-Mar 7am - 3pm Jim Gilmer?

Wed 30-Mar 3pm-11pm Hossein Esmaili

Wed-Thur 3/30-3/31 11pm - 7am

Thur 31-Mar 7am - 3pm

Thur 31-Mar 3pm-llpm Hossein Esmaili

Thur-Fri 3/31-4/1 11pm - 7am Ray Skarda
Fri 1-Apr 7am - 3pm

Fri 1-Apr 3pm-11pm _ _,

Fri-Sat 4/1-4/2 11pm-7am Ray Skarda

BWR Expertise

Sat 26-Mar 7am - 3pm Mike Brown

Sat 26-Mar 3pm-llpm Chuck Norton

Sat-Sun 3/26-3/27 11pm - 7am V:.

Sun 27-Mar 7am - 3pm Mike Brown

Sun 27-Mar 3pm-llpm Chuck Norton

Sun-Mon 3/27-3/28 11pm - 7am "

Mon 28-Mar 7am - 3pm Mike Brown

Mon 28-Mar 3pm-llpm Chuck Norton

Mon-Tue 3/28-3/29 11pm - 7am

Tue 29-Mar 7am - 3pm Mike Brown

Tue 29-Mar 3pm-11pm Chuck Norton

Tue-Wed 3/29-3/30 11pm - 7am

Wed 30-Mar 7am - 3pm Mike Brown

Wed 30-Mar 3pm-11pm Chuck Norton

Wed-Thur 3/30-3/31 11pm - 7am

Thur 31-Mar 7am - 3pm Mike Brown

Thur 31-Mar 3pm-11pm Chuck Norton

Thur-Fri 3/31-4/1 11pm - 7am "

Fri 1-Apr 7am - 3pm Mike Brown

Fri 1-Apr 3pm-llpm Chuck Norton

Fri-Sat 4/1-4/2 11pm-7am ,,______

RST Comm/ERDS Operator

Sat 26-Mar 7am - 3pm Donna Williams

Sat 26-Mar 3pm-llpm .:,

Sat-Sun 3/26-3/27 11pm - 7am

Sun 27-Mar 7am - 3pm Mark Padovan

Sun 27-Mar 3pm-llpm Bill Roggenbrodt

Sun-Mon 3/27-3/28 11pm - 7am
Mon 28-Mar 7am - 3pm Mark Padovan

Mon 28-Mar 3pm-11pm Bill Roggenbrodt

Mon-Tue 3/28-3/29 11pm - 7am Andy Kugler

Tue 29-Mar 7am - 3pm Mark Padovan

Tue 29-Mar 3pm-llpm Bill Roggenbrodt



Tue-Wed 3/29-3/30 11pm - 7am Andy Kugler

Wed 30-Mar 7am - 3pm Mark Padovan

Wed 30-Mar 3pm-llpm Bill Roggenbrodt

Wed-Thur 3/30-3/31 11pm - 7am :

Thur 31-Mar 7am - 3pm Andy Kugler

Thur 31-Mar 3pm-llpm Bill Roggenbrodt

Thur-Fri 3/31-4/1 11pm - 7am

Fri 1-Apr 7am - 3pm Mark Padovan

Fri 1-Apr 3pm-llpm .. ...

Fri-Sat 4/1-4/2 llpm-7am _ _•

RST Support (Seismology Q&A)

Sat 26-Mar 7am - 3pm ....

Sat 26-Mar 3pm-llpm .... .... .._ __ ....

Sat-Sun 3/26-3/27 11pm - 7am

Sun 27-Mar 7am - 3pm __...._'. ___ "_

Sun 27-Mar 3pm-llpm "_____... .___

Sun-Mon 3/27-3/28 11pm - 7am

Mon 28-Mar 7am - 3pm .,_ _

Mon 28-Mar 3pm-llpm _ __"_

Mon-Tue 3/28-3/29 11pm - 7am

Tue 29-Mar 7am - 3pm _

Tue 29-Mar 3pm-llpm ______....

Tue-Wed 3/29-3/30 11pm - 7am ' .

Wed 30-Mar 7am - 3pm "_ __ __

Wed 30-Mar 3pm-llpm

Wed-Thur 3/30-3/31 11pm - 7am

Thur 31-Mar 7am - 3pm .. . -

Thur 31-Mar 3pm-llpm

Thur-Fri 3/31-4/1 llpm - 7am .....

Fri 1-Apr 7am - 3pm

Fri 1-Apr 3pm-llpm ___,___,_,

Fri-Sat 4/1-4/2 llpm-7am _ _ ,_. .....

RST Support (Structural)

Sat 26-Mar 7am - 3pm Off (On Call)

Sat 26-Mar 3pm-llpm Off (On Call)

Sat-Sun 3/26-3/27 11pm - 7am Off (On Call)

Sun 27-Mar 7am - 3pm Off (On Call)

Sun 27-Mar 3pm-llpm Off (On Call)

Sun-Mon 3/27-3/28 11pm - 7am Off (On Call)

Mon 28-Mar 7am - 3pm ýOff (On Call) '

Mon 28-Mar 3pm-llpm Off (On Call)

Mon-Tues 3/28-3/29 11pm - 7am ,Off (On Call) • .

Tues 29-Mar 7am - 3pm Off (On, Call)

Tues 29-Mar 3pm-llpm Off (On.0Call).

Tues-Wed 3/29-3/30 llpm - 7am Off (Orn Call)



Wed 30-Mar 7am - 3pm Off (On Call)
Wed 30-Mar 3pm-llpm Off (On Call) '

Wed-Thur 3/30-3/31 11pm - 7am Off (On Call),

Thur 31-Mar 7am - 3pm Off (On Call). .

Thur 31-Mar 3pm-llpm Off (On Call)

Thur-Fri 3/31-4/1 11pm - 7am Off (On Call)

Fri 1-Apr 7am - 3pm Off (On Call)

Fri 1-Apr 3pm-llpm Off (On Call)

Fri-Sat 4/1-4/2 llpm-7am Off (On Call)



A1-I 1Z

From: Case. Michael
To: Sheron. Brian; Rini Brett; Coe, Doug; Correia, Richard; Gibson. Kathy; Richards. Stuart; Scott. Michael; Uhle.

Jennifer; Valentin. Andrea
Subject: RE: Impacts
Date: Wednesday, March 23, 2011 11:43:29 AM

Brian

Current Activities:

Annie has been working full time on support to the event. Jon has also been called to
support to a lesser degree. Jon has been supporting NRR on the GI-199 GL to a limited
degree but will likely escalate substantially. Other members of our seismic team have also
contributed. Additionally, we can see a bow-wave of additionally seismic work rapidly
approaching (congressional letters, GI-199 additional emphasis, etc).

Syed Ali is going to Japan tomorrow for two weeks. We canceled out his participation in
the CSNI Working Group meetings as a result.

Mike Case, Tom Boyce, Sapna Hurd, and Rick Jervey have been part of the response
team in the Ops Center. This has delayed some of their work on normal duties.

Our materials staff have been called on to support questions, such as the impact of salt on
the primary piping. We anticipate that materials and structural type questions may
increase in the future.

The issues related to the SBO and batteries will also likely impact us in the future, but not
yet.

Impacts:

Seismic Area: Jon and Annie provide oversight (not necessarily day to day direction) to
almost all the seismic and tsunami related projects in the branch. They are likely to be
delayed somewhat as we adjust. Some of the more important projects like our studies on
CEUS that are part of the solution will be tough to keep on track because we need Annie
and Jon input on the products. The seismic area has about 18 RGs that are in need of
revision. They will go really slow because the key folks internally and externally in the
program offices won't be there. We were planning to support NRR on the seismic review
of Diablo Canyon Shoreline Fault. That timetable will be affected.

Electrical Area: Some workload shifting but not a large impact because we got a new
person coming.

RG Program: We're scheduled to get about 36 out the door this year. Very unlikely
because key people throughout the agency will not be focused on this lower priority work.
Materials Area: Unless Japan related work blossoms, we can probably keep up with
current plans.

Mike



b

From: Sheron, Brian
Sent: Wednesday, March 23, 2011 10:04 AM
To: Rini, Brett; Case, Michael; Coe, Doug; Correia, Richard; Gibson, Kathy; Richards, Stuart; Scott,
Michael; Uhle, Jennifer; Valentin, Andrea
Subject: Impacts

Bill Borchardt is having a meeting from 12;30 pm to 1:30 pm today with Office Directors

and RAs to discuss how the Japanese event is impacting our work. So far, I am aware of
the impact on SOARCA, and I am assuming there will be some impact on our seismic
work.

1.) Mike, can I get a little more detail on what the impact is, if any, on our seismic work
because of Annie's and Jon Ake's participation.

2.) Please let me know if there are other areas that are or will be impacted by the
Japanese event. I need this by about 11:30 am today. Thanks.



Hogan', Rosemary

From: Anooshehpoor, Rasool
Sent: Wednesday, March 23, 2011 3:27 PM
To: Manoly, Kamal
Cc: Kammerer, Annie; Munson, Clifford; Hogan, Rosemary
Subject: RE: G20110177
Attachments: UCERF.docx

Kamal,

Here is a SCEC?UCERF document that should help you answer question number 2. The high probabilities
mentioned in G20110177 (based on Figure 2 in the attached document) are for large earthquakes occurring
anywhere in the State of California in the next 30 years. The probability at a specific site is much lower. For
example, according to SCEC/UCERF, the probability of M>=6.7 near DCPP and SONGS in the next 30 years
is less than 10%. Probability of events larger than M7.0 and M7.5 will be even lower.

I left a message on your voicemail. Please let me know if I could be of further assistance.

Regards,
Rasool

Rasool Anooshehpoor
U.S. Nuclear Regulatory Commission
MS C5A24M
Washington, DC 20555-0001
301-251-7620
Fax: 301-251-7425

- ---- Original Message -----
From: Hogan, Rosemary
Sent: Wednesday, March 23, 2011 2:50 PM
To: Anooshehpoor, Rasool
Subject: FW: G20110177

-Original Message----- ,.•\
From: Manoly, Kamal
Sent: Tuesday, March 22, 2011 2:20 PM
To: Kammerer, Annie; Munson, Clifford
Cc: Ake, Jon; Chokshi, Nilesh; Hogan, Rosemary; Hiland, Patrick; Skeen, David
Subject: FW: G20110177

Annie, Cliff,
Please take a look at question No 2. The contention that there is an 82% probability of a 7.0 magnitude
earthquake to occur at the locations of DC and SONGS, and a 37% probability that a 7.5 magnitude
earthquake to occur at the same locations is something within your area of expertise that you can address with
knowledge. The percentages sound awfully high to me and I don't believe they are right.



Would you please send me a response to this contention that would justify why we don't agree with the
contention that we need to retrofit Diablo and SONGS.

I used some of the stuff you prepared in the Qs & As you compiled to develop complete responses to items
number 3 & 7. J
Kamal

- ---- Original Message -----
From: Scales, Kerby
Sent: Thursday, March 17, 2011 5:55 PM
To: Mathew, Roy; Meighan, Sean; Manoly, Kamal
Cc: Hiland, Patrick; Skeen, David; Wilson, George; Khanna, Meena
Subject: FW: G20110177

Kamal, Roy, Sean,
Attached is a green ticket assigned to the EDO office with questions on seismic safety features in US operatin.
reactors. The EDO office will respond to these questions but they may seek our assistance. Please be
prepared to support the EDO office if they have any questions. Also please discuss your response with your
director / division director before responding to the EDO office.

I reviewed the green ticket and I think the question should be distributed to the following divisions:

1. NRR/DORL. I believe the questions has already been answered.
2. NRR/DE & RES. Kamal please coordinate with RES.
3. NRR/DE & RES. Kamal please coordinate with RES.
4. NRRIDE
5a. NRR/DORL
5b/c. NRRJDE
7. NRR/DE

Thanks,
kerby

- ---- Original Message -----
From: RidsNrrMailCenter Resource
Sent: Wednesday, March 16, 2011 1:26 PM
To: RidsNrrDe Resource
Cc: Scales, Kerby
Subject: G20110177

Green ticket assigned to EDO on Seismic Safety Features in United States Operational Nuclear Reactor. EDO
to coordinate with NRR, NSIR and OGC.

Thanks,
Patti

-Original Message-----
From: Jaegers, Cathy (wiVO
Sent: Wednesday, March 16, 2011 10:39 AM
To: Rihm, Roger
Cc: RidsNrrMailCenter Resource; RidsNsirMailCenter Resource; Wimbush, Andrea; RidsOgcMailCenter
Resource; Remsburg, Kristy; RidsOcaMailCenter Resource; Belmore, Nancy
Subject: ACTION: G20110177

2



Attached is-the action green ticket for OEDO (Rihm) to coordinate with NRR and NSIR, if required. The
ADAMS version will be sent after DPC processes.

3



Uniform California Earthquake Rupture Forecast (UCERF)

A New Forecast of California Earthquakes

The 2007 Working Group on California Earthquake Probabilities (WGCEP 2007), a multi-
disciplinary collaboration of scientists and engineers, has released the Uniform California Earthquake
Rupture Forecast (UCERF)-the first comprehensive framework for comparing earthquake likelihoods
throughout all of California. It provides important new information for improving seismic safety
engineering, revising building codes, setting insurance rates, and helping communities prepare for
inevitable future earthquakes.

In developing the UCERF, the 2007 Working Group revised earlier forecasts for Southern California
(WGCEP 1995) and the San Francisco Bay Area (WGCEP 2003) by incorporating new data on active
faults and an improved scientific understanding of how faults rupture to produce large earthquakes. It

extended the forecast across the entire state using a uniform methodology, allowing for the first time
meaningful comparisons of earthquake probabilities in urbanized areas such as Los Angeles and San
Francisco Bay Area, as well as comparisons among the large faults in different parts of the state.

The study was organized by the Southern California Earthquake Center, the U.S. Geological
Survey, and the California Geological Survey, and it received major support from the California
Earthquake Authority, which is responsible for setting earthquake insurance rates statewide. During the
three-year study, advice and comment was sought from the broader community of earthquake scientists

and engineers through open meetings and workshops. Where experts disagreed on aspects of the forecast,
alternative options were accounted for in calculations to reflect these uncertainties. The final forecast is a
sophisticated integration of scientific data and expert opinion.

According to the new forecast, California has a 99.7% chance of having a magnitude 6.7 or larger
earthquake during the next 30 years (see Figure 1). The likelihood of an even more powerful quake of
magnitude 7.5 or greater in the next 30 years is 46%. Such a quake is more likely to occur in the southern
half of the state (37% chance in 30 years) than in the northern half (15% chance in 30 years) (see Figure
2).

The probability of a magnitude 6.7 or larger earthquake over the next 30 years striking the greater Los
Angeles area is 67%, and in the San Francisco Bay Area it is 63%, similar to previous WGCEP estimates
(see Figure 3). For the entire California region, the fault with the highest probability of generating at least
one magnitude 6.7 quake or larger is the southern San Andreas (59% in the next 30 years; see Figure 4).
For northern California, the most likely source of such earthquakes is the Hayward-Rodgers Creek Fault
(31% in the next 30 years). Events of this size can be deadly, as shown by the 1989 Loma Prieta
earthquake (magnitude 6.9) and 1994 Northridge earthquake (magnitude 6.7).



CALIFORNIA AREA
EARTHQUAKE PROBABILITIES
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Figure 1. The colors on this California map represent the UCERF probabilities of having a nearby
earthquake rupture (within 3 or 4 miles) of magnitude 6.7 or larger in the next 30 years. As shown in the
table, the chance of having such an event somewhere in California exceeds 99%. The 30-year probability

of an even more powerful quake of magnitude 7.5 or larger is about 46%.



CAUFORNIA AREA
EARTHQUAKE PROBABILmES
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Figure 2. The dashed line of this California map is the boundary between northern and southern

California used in the UCERF study. As shown in the table, the 30-year probability of an earthquake of

magnitude 7.5 or larger is higher in the southern half of the state (37%) than in the northern half (15%).
The colors represent the same local probabilities shown in Figure 1.



CALIFORNIA AREA
EARTHQUAKE PROBABILITIES
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Figure 3. UCERF was developed using a uniform methodology across the entire state, allowing
meaningful comparisons of earthquake probabilities in subregions, such as the San Francisco Bay area
and the greater Los Angeles area (boxes outlined in white). As listed in the table, the probability of a
magnitude 6.7 or larger earthquake during the next 30 years is 63% in the former region and 67% in the
latter. The colors represent the same local probabilities shown in Figure 1.
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Figure 4. The UCERF report assigns individual probabilities to major faults. The bar graph compares the

30-year probabilities of magnitude 6.7 or greater quakes for seven of the faults with the best data

(numbered on the map). The fault with the highest probability is the southern San Andreas (59% in the

next 30 years). For northern California, the most likely source of such earthquakes is the Hayward-

Rodgers Creek Fault (31% in the next 30 years). The colors represent the same local probabilities shown
in Figure 1.



Earthquake probabilities for many parts of the state are similar to those in previous studies, but the new
probabilities calculated for the Elsinore and San Jacinto Faults in southern California are about half those
previously determined. For the far northwestern part of the State, a major source of earthquakes is the
offshore 750-mile-long Cascadia Subduction Zone, the southern part of which extends about 150 miles
into California. For the next 30 years there is a 10% probability of a magnitude 8 to 9 quake somewhere
along that zone. Such quakes occur about once every 500 years on average.

The UCERF model includes the concept that earthquake likelihoods change with time. A fault that has
ruptured in a recent large earthquake is less likely to produce another quake in the near future, because
tectonic stress has not had time to build back up. Likewise, a fault that last ruptured a long time ago is
more likely to produce an earthquake, because the stress on the fault has had time to re-accumulate. The
faults with elevated probabilities for an earthquake include the southern San Andreas and Hayward-
Rodgers Creek Faults (see Figure 5), although major quakes on these faults may still be decades away.

Earthquake Forecasting, Hazard, and Risk

Californians know that their state is subject to frequent-and sometimes very destructive-earthquakes.
Accurate forecasts of the likelihood of earthquakes can help people prepare for these inevitable events.
Because scientists cannot yet make precise predictions of the date, time, and place of future quakes,
forecasts must be in the form of the probabilities of quakes of certain sizes occurring during specified
periods of time.

In daily living, people are used to making decisions based on probabilities-from the flip of a coin (50%
probability of heads) to weather forecasts (such as a 30% chance of rain) to the annual chance of being
killed by lightning (about 0.0003%). In comparison, the probability of a magnitude 7.5 or greater
earthquake striking somewhere in California is about 2% per year.

Earthquake probabilities derived by scientists can help people plan and prepare for future quakes. When
an earthquake occurs, two things happen. The first is a fault rupture-a crack in the Earth's crust-gives
way and slips under tectonic stress. The second is the radiation of seismic waves caused by this sudden
fault motion, which spread out like ripples from a pebble tossed into a pond. The ground shaking that
occurs as these seismic waves pass by causes most of the damage. The strength of the waves at a
particular site depends on the earthquake's magnitude, which measures the size of the fault rupture, the
distance of the site from the rupture, and the local geological conditions at the site.

The UCERF study has determined the probabilities that different parts of California will experience
earthquake ruptures of various magnitudes ("earthquake rupture forecast") but not the likelihood of
shaking that will be caused by these quakes ("seismic hazard"). This is an important distinction, because
even areas with a low probability of fault rupture can experience shaking and damage from distant,
powerful quakes.



MAJOR CALIFORNIA FAULTS
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Figure 5. The UCERF model includes the concept that earthquake likelihoods change with time. This
map compares the current earthquake probabilities with the long-term probabilities. Faults with elevated
probabilities (red colors) include the southern San Andreas and Hayward-Rodgers Creek faults.

The U.S. Geological Survey is incorporating the UCERF into its official estimate of California's seismic

hazard, which in turn will be used to update building codes. Other subsequent studies will add
information on the vulnerability of manmade structures to estimate expected losses, which is called
"seismic risk." In these ways, UCERF will help to increase public safety and community resilience to

earthquake hazards.

The results of the UCERF study serve as a reminder that all Californians live in earthquake country and
should therefore be prepared (see Putting Down Roots in Earthquake Country). Although earthquakes
cannot be prevented, the damage they do can be greatly reduced through prudent planning and

preparedness. The ongoing work of the Southern California Earthquake Center, U.S. Geological
Survey, California Geological Survey, and other scientists in evaluating earthquake probabilities is

part of the National Earthquake Hazard Reduction Program's efforts to safeguard lives and property
from the future quakes that are certain to strike in California and elsewhere in the United States.



Hogan, Rosemary

From: Pires, Jose
Sent: Wednesday, March 23, 2011 4:27 PM
To: Hogan, Rosemary; Richards, Stuart
Subject: FW: G20110177

Annie, Jon and Cliff have responded to Kamal's request and informed him.

- ---- Original Message -----
From: Munson, Clifford
Sent: Wednesday, March 23, 2011 3:55 PM
To: Kammerer, Annie; Ake, Jon; Pires, Jose
Cc: Manoly, Kamal; Bensi, Michelle
Subject: RE: G20110177

Just back in from a mtg. Looks good Annie. Go with it Kamal.
Cliff

- ---- Original Message -----
From: Kammerer, Annie
Sent: Wednesday, March 23, 2011 3:41 PM
To: Ake, Jon; Pires, Jose; Munson, Clifford
Cc: Manoly, Kamal; Bensi, Michelle
Subject: RE: G20110177

Cliff/Kamal: here are my proposed edits. Perhaps Cliff can weight in...

Question #2 in the Congressional Inquiry involves the probability of an earthquake near DCNPP and SONGS.
The question arises from an un-cited reference to the Uniform California Earthquake Rupture Forecast
(UCERF). The UCERF was developed by a multidisciplinary group of scientists and engineers called the
Working Group on California Earthquake Probabilities (WGCEP). The goal of the UCERF model is to
determine earthquake rupture probabilities of various magnitudes for different regions of California. The
probability values cited in the Congressional Inquiry are from the UCERF for the entire Southern California
region, not specifically for the region near either SONGS or DCNPP. The faults located near DCNPP and
SONGS contribute nothing to the cited probability values, in the sense that their contributions are
mathematically insignificant. The cited probabilities are totally dominated by the SanAndreas, San Jacointo,
Imperial and other highly active faults along the plate boundary in Southern California. These faults are all
located at great distances from DCNPP and SONGS. As noted in the answer to Question #1, NPPs are not
designed for earthquake magnitudes but for anticipated ground shaking. The ground shaking hazard posed by
earthquakes located at distances equal to the faults important to the UCERF model is very low, much less than
the hazard estimated for the nearby faults used to develop the design ground motions for the subject plants. In
summary, the specific probability values cited in the letter do not apply to either DCNPP and SONGS; the
actual probabilities at the NPP sites are far less.

Annie

From: Ake, Jon
Sent: Tuesday, March 22, 2011 10:41 PM
To: Pires' Jose; Kammerer, Annie; Munson, Clifford
Subject: RE: G20110177

Jose, Annie and Cliff-



here is my take on a first cut at responding to the Markey question. It assumes the answer to #1, that we
design for ground motions not magnitudes (from QAs). Please edit as needed and forward to Kamal.

Question #2 in the Congressional Inquiry involves the probability of an earthquake near DCNPP and SONGS.
The question arises from an un-cited reference to the Uniform California Earthquake Rupture Forecast
(UCRF). The UCRF was developed by a multidisciplinary group of scientists and engineers called the Working
Group on California Earthquake Probabilities (WGCEP). The goal of the UCERF model is to determine
earthquake rupture probabilities of various magnitudes for different regions of California. The probability values
cited in the Congressional Inquiry are from the UCERF for the entire Southern California region, not specifically
for the region near either SONGS or DCNPP. The faults located near DCNPP and SONGS contribute nothing
to the cited probability values. The cited probabilities are totally dominated by the SanAndreas, San Jacointo,
Imperial and other highly active faults along the plate boundary in Southern California. These faults are all
located at great distances form the subject NPPs. As noted in the answer to Question #1, NPPs are not
designed for earthquake magnitudes but for anticipated ground shaking. The ground shaking hazard posed by
earthquakes located at distances equal to the faults important to the UCRF model is very low, much less than
the hazard estimated for the nearby faults used to develop the design ground motions for the subject plants.

From: Pires, Jose
Sent: Tuesday, March 22, 2011 6:18 PM
To: Kammerer, Annie; Ake, Jon
Subject: RE: G20110177

Thanks again. I told Kamal that he will get an answer (also saw what you wrote on QA #164).

- ---- Original Message -----
From: Kammerer, Annie
Sent: Tuesday, March 22, 2011 5:31 PM
To: Munson, Clifford; Ake, Jon
Cc: Pires, Jose
Subject: FW: G20110177

Can one of you two help Kamal with this question. The basic info is already in the Q&As because he used the
UCERF probabilities for all of so cal. Kamal just needs the right words. The figure is in the back of the
document and the Q&A's have something brief in the "answered congressional questions" section.

- ---- Original Message ----- \
From: Manoly, Kamal ( )
Sent: Tuesday, March 22, 2011 2:20 PM
To: Kammerer, Annie; Munson, Clifford
Cc: Ake, Jon; Chokshi, Nilesh; Hogan, Rosemary; Hiland, Patrick; Skeen, David
Subject: FW: G20110177

Annie, Cliff,
Please take a look at question No 2. The contention that there is an 82% probability of a 7.0 magnitude
earthquake to occur at the locations of DC and SONGS, and a 37% probability that a 7.5 magnitude
earthquake to occur at the same locations is something within your area of expertise that you can address with
knowledge. The percentages sound awfully high to me and I don't believe they are right.

Would you please send me a response to this contention that would justify why we don't agree with the
contention that we need to retrofit Diablo and SONGS.

I used some of the stuff you prepared in the Qs & As you compiled to develop complete responses to items
number 3 & 7.
Kamal
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"-'Original Message -----
From: Scales, Kerby
Sent: Thursday, March 17, 2011 5:55 PM
To: Mathew, Roy; Meighan, Sean; Manoly, Kamal
Cc: Hiland, Patrick; Skeen, David; Wilson, George; Khanna, Meena
Subject: FW: G20110177

Kamal, Roy, Sean,
Attached is a green ticket assigned to the EDO office with questions on seismic safety features in US operating
reactors. The EDO office will respond to these questions but they may seek our assistance. Please be
prepared to support the EDO office if they have any questions. Also please discuss your response with your
director / division director before responding to the EDO office.

I reviewed the green ticket and I think the question should be distributed to the following divisions:

1. NRR/DORL. I believe the questions has already been answered.
2. NRR/DE & RES. Kamal please coordinate with RES.
3. NRR/DE & RES. Kamal please coordinate with RES.
4. NRR/DE
5a. NRR/DORL
5b/c. NRR/DE
7. NRR/DE

Thanks,
kerby

- ---- Original Message -----
From: RidsNrrMailCenter Resource ( 42-
Sent: Wednesday, March 16, 2011 1:26 PM
To: RidsNrrDe Resource
Cc: Scales, Kerby
Subject: G20110177

Green ticket assigned to EDO on Seismic Safety Features in United States Operational Nuclear Reactor. EDO
to coordinate with NRR, NSIR and OGC.

Thanks,
Patti

- ---- Original Message -----
From: Jaegers, Cathy L(:WD
Sent: Wednesday, March 16, 2011 10:39 AM
To: Rihm, Roger
Cc: RidsNrrMailCenter Resource; RidsNsirMailCenter Resource; Wimbush, Andrea; RidsOgcMailCenter
Resource; Remsburg, Kristy; RidsOcaMailCenter Resource; Belmore, Nancy
Subject: ACTION: G20110177

Attached is the action green ticket for OEDO (Rihm) to coordinate with NRR and NSIR, if required. The
ADAMS version will be sent after DPC processes.
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Murphy, Andrew

From: Case, Michael
Sent: Thursday, March 24, 2011 10:17 AM
To: Murphy, Andrew
Cc: Richards, Stuart; Hogan, Rosemary
Subject: FW: Question

FYI. This type of confusion and questioning relates to your Brian/Jennifer presentation.

From: Sheron, Brian
Sent: Thursday, March 24, 2011 8:28 AM
To: Kammerer, Annie
Cc: Case, Michael; Richards, Stuart; Hogan, Rosemary; Uhle, Jennifer
Subject: Question

I am seeing a spectrum of tsunami wave heights that reportedly hit the Fukushima plant. I saw in one of your
briefing packages that was a USGS calculation that showed the peak wave height at about 30 feet. I saw some
slides from TEPCO yesterday that said the tsunami wave height at the plant was "more than 10 meters". In
today's "Nucleonics Week" on page 11 it says "Tepco discovered by checking the walls of Fukushima 1 .... and
the nearby Fukushima 2 ..... March 21 that the tsunamis had reached higher than 14 meters (about 46 feet)
above sea level...." It then said the design basis for Fukushima 1 &2 was 5.7 and 5.2 meters respectively.

Without any accurate measurements, are we limited to educated guesses and expert judgment?

I think one question we will be asked is how well can we predict a tsunami wave height? I seem to recall you
said the USGS calculations (wave height versus time at various locations) were probably pretty good because
they had a well validated model. However, it would now appear they significantly under-predicted the wave
height.

Am I missing something?
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b4r•o•gan, Rosemary

From: Hogan, Rosemary
Sent: Thursday, March 24, 2011 2:53 PM
To: Bonaccorso, Amy
Cc: Siu, Nathan
Subject: RE: Request for information

I am sure we have it but I don't know whether he has a need to know. Nathan?

From: Bonaccorso, Amy
Sent: Thursday, March 24, 2011 1:07 PM
To: Hogan, Rosemary
Cc: Coe, Doug; Siu, Nathan
Subject: RE: Request for information

Hi Rosemary:

We have an inquiry that we need to respond to in some fashion. We may not have the exact material the
gentleman is requesting, but we could still provide a polite response. Can you take a look at the email string
and see if you can help us? Nathan thought you would be a good person to ask. I really appreciate your help
and am sorry if this takes you away from other things!

Thanks,

Amy

From: Siu, Nathan
Sent: Thursday, March 24, 2011 1:03 PM
To: Bonaccorso, Amy
Cc: Coe, Doug
Subject: RE: Request for information

Hi Amy -

Looks like there are some kinks to be worked out still.

In general, RES/DE has been the keeper of security-related information - I think Rosemary Hogan is the right

person to ask. I don't know if NSIR would need to get in the loop, but Rosemary would know.

Nathan

From: Bonaccorso, Amy
Sent: Thursday, March 24, 2011 12:54 PM
To: Siu, Nathan
Subject: FW: Request for information

Hi Nathan:

I saw in my email traffic that you heard from this gentleman via the phone. OPA got this email inquiry and I
was asked to see if someone in RES could handle it. If we cannot refer him to the information he is requesting,
can we at least give him a polite response? It seems like this inquiry was mistakenly referred to the public
inquiry desk in the midst of the flurry of inquiries about Japan.
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Hogan, Rosemary

From: Hogan, Rosemary
Sent: Thursday, March 24, 2011 3:06 PM
To: Ake, Jon; Anooshehpoor, Rasool; Candra, Hernando; Graves, Herman; Herrity, Thomas;

Kammerer, Annie; Pires, Jose; Rivera-Lugo, Richard; Roche, Robert; Sircar, Madhumita;
Stovall, Scott; Weaver, Thomas; Murphy, Andrew

Subject: FW: Nominees for 3rd Team to Japan
Attachments: Background 3rd team to Japan .docx

Anyone fit the bill?

From: Case, Michael
Sent: Thursday, March 24, 2011 1:58 PM
To: Hogan, Rosemary; Boyce, Tom (RES); Csontos, Aladar; Koshy, Thomas; Sydnor, Russell; Gavrilas, Mirela
Cc: Richards, Stuart; Rivera-Lugo, Richard
Subject: FW: Nominees for 3rd Team to Japan

Hey folks. Can you take a look at the attached to see if we have any nominees for the 3rd team to Japan?
They are looking for severe accident, SAMG, B.5.b, and accident recovery skills that are not traditional DE
skills but we may have folks out there with hidden talents.

Let me know names as soon as you can but before Monday 0900.

For your info, they are putting together the task force doing the 90 day evaluation of the Japan event. So far,
Marty Virgilio is the head and is joined on the team by Gary Holahan, Charlie Miller, Jack Grobe, Bruce Mallet,
an OGC rep, an admin rep and Nathan Sanfilippo from the EDO's staff.

From: Case, Michael
Sent: Thursday, March 24, 2011 1:47 PM
To: Coyne, Kevin; Correia, Richard; Gibson, Kathy; Richards, Stuart; Case, Michael
Cc: Rini, Brett; Sheron, Brian; Uhle, Jennifer
Subject: Nominees for 3rd Team to Japan

The Agency is trying to put together another team to go to Japan leaving on or about April 2 nd and returning
April 16 th. They are seeking individuals willing to go with skills in the following areas:

Severe Accident Management Knowledge
B.5.b Knowledge
Accident Recovery Knowledge
Political Savvy

Additional background info is on the attached sheet. Please forward your nominees to Brian/JenniferlBrett
by 0800 Monday (due at noon to Michele Evans). DSA currently has one nominee that will be forwarded
shortly. Background info on nominated candidates should include the person's skills in relation to those
identified areas above, any OD endorsement, and passport status.
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March 24, 2011

Background Information for Third Team to Japan

Overall:

We are planning to replace the current site team with a six person team that would include four
members with a collective, good understanding of severe accident management, B5b and
accident recovery, and two members with the management and political savvy to deal with the
ambassador and Japanese regulators, military and cabinet. (One of these will be an Executive
SES level to replace Dan Dorman)

Next phase would be to replace that 6 person team with a two person team. (Composition TBD)

Specific Request of OD/RAs:

1. Identify staff with all or some of following skill sets who are willing to travel to Japan on
or about April 2. The staff would return on about April 16.

a. Severe Accident management knowledge
b. B5b knowledge
c. Accident Recovery knowledge
d. Political Savvy

Please provide nominees to Michele Evans by noon on Monday, March 28. Brief
summary of staff's background as it applies to the above skill sets and any endorsement
by OD/RA will be greatly appreciated.

2. Not immediately needed would be nominees for the 4 th team of two who may depart
USA on or before April 13. Composition is TBD.

Please Note: Identification of the Next Executive to send to replace Dan Dorman, is being
made by DEDOs, and is not part of this request.



Hogan, Rosemary

From: Hogan, Rosemary
Sent: Thursday, March 24, 2011 10:22 AM
To: Bamford, Lisa
Subject: FW: contract mod

Sapna is in the Ops Ctr. Can you check on this and urgently expedite in DC, if possible?:)

Thanks

- ---- Original Message -----
From: Ake, Jon
Sent: Thursday, March 24, 2011 10:20 AM
To: Hurd, Sapna; Hogan, Rosemary
Subject: contract mod

Sapna, can you please follow-up on the no-cost modification to the PSHA software contract (V6001)?
This was to add a slight modification to the labor categories (Sr Staff Geologist/Geophysicist vs Sr
Geologist/Geophysicist). THis was kicked back by NBC Denver. We sent this in about a month ago now, and
my contractor is getting heat from his internal folks to stop work because we do not pay our bills on time.
Please let me know the status so I can advise my contractor.

9
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Hogan, Rosemary

From: Hogan, Rosemary
Sent: Thursday, March 24, 2011 10:20 AM
To: Kammerer, Annie
Subject: Are you in the Ops Ctr?

I would like to talk to you to catch up.
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Hogan, Rosemary

From: Sheron, Brian
Sent: Thursday, March 24, 2011 8:28 AM
To: Kammerer, Annie
Cc: Case, Michael; Richards, Stuart; Hogan, Rosemary; Uhle, Jennifer
Subject: Question

I am seeing a spectrum of tsunami wave heights that reportedly hit the Fukushima plant. I saw in one of your
briefing packages that was a USGS calculation that showed the peak wave height at about 30 feet. I saw some
slides from TEPCO yesterday that said the tsunami wave height at the plant was "more than 10 meters". In
today's "Nucleonics Week" on page 11 it says "Tepco discovered by checking the walls of Fukushima 1 .... and
the nearby Fukushima 2 ..... March 21 that the tsunamis had reached higher than 14 meters (about 46 feet)
above sea level...." It then said the design basis for Fukushima 1 &2 was 5.7 and 5.2 meters respectively.

Without any accurate measurements, are we limited to educated guesses and expert judgment?

I think one question we will be asked is how well can we predict a tsunami wave height? I seem to recall you
said the USGS calculations (wave height versus time at various locations) were probably pretty good because
they had a well validated model. However, it would now appear they significantly under-predicted the wave
height.

Am I missing something?
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Hogan, Rosemary

From: Ake, Jon
Sent: Wednesday, March 23, 2011 6:18 PM
To: Hogan, Rosemary
Subject: FW: Seismic Risk Assessments at 27 Reactors

I saw your response to the congessional response. I disagree. The following totally bugled sound bite for
NUclear News Flashes is why blurbs deviod of content result in things in the media that are totally inaccurate.

From: Ake, Jon
Sent: Wednesday, March 23, 2011 6:17 PM
To: Li, Yong; Chokshi, Nilesh; Bagchi, Goutam; Karas, Rebecca; Cook, Christopher; Manoly, Kamal; Graizer,
Vladimir
Cc: Murphy, Andrew; Stutzke, Martin; Flanders, Scott
Subject: RE: Seismic Risk Assessments at 27 Reactors

Yong and everyone else-
the statements cited below are quite different than what I understood the path forward for this issue. My
understanding was that any analyses conducted (either by us or the licensees) would use updated site
amplification functions and the CEUS-SSC model. We have already done the task with the 2008 USGS model
and generic site amps. Like wise additional information on plant or SSC-level fragility would need to be
factored in.
I don't know where this came from, perhaps I am out of the loop. As quoted it makes no sense.
jon

From: Li, Yong
Sent: Wednesday, March 23, 2011 8:29 AM
To: Chokshi, Nilesh; Bagchi, Goutam; Karas, Rebecca; Cook, Christopher; Manoly, Kamal; Graizer, Vladimir
Cc: Ake, Jon; Murphy, Andrew; Stutzke, Martin; Flanders, Scott
Subject: RE: Seismic Risk Assessments at 27 Reactors

I copied the following sentence from the Goutam's email.

"NRC is reviewing based on 2008 revised US Geological Survey data on seismic activity in central and eastern
US, NRC spokesman Scott Burnell said in a March 22 interview."

Does the "USGS data" here mean the USGS input data or USGS hazard model? From what I understood, the
GI 199 did use UGSS hazard model directly. However, in the COL and ESP review practice, we include the
USGS input data, not the USGS hazard model to evaluate site specific seismic hazard. Does this mean a
policy change?

Yong

From: Chokshi, Nilesh
Sent: Wednesday, March 23, 2011 8:11 AM
To: Bagchi, Goutam; Karas, Rebecca; Cook, Christopher; Manoly, Kamal; Li, Yong; Graizer, Vladimir
Cc: Ake, Jon; Murphy, Andrew; Stutzke, Martin; Flanders, Scott
Subject: RE: Seismic Risk Assessments at 27 Reactors
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Hogan, Rosemary

From: Sheron, Brian
Sent: Friday, March 25, 2011 5:57 PM
To: Kammerer, Annie
Cc: Case, Michael; Richards, Stuart; Hogan, Rosemary; Uhle, Jennifer
Subject: RE: Question

I think what you told me is that we can calculate the open ocean wave height very well. It is when it runs up on
the shore, you need to know the near shore topography in detail in order to accurately calculate the runup
wave height? If we know the near shore topography, are the models valid?

From: Kammerer, Annie
Sent: Friday, March 25, 2011 5:33 PM
To: Sheron, Brian
Cc: Case, Michael; Richards, Stuart; Hogan, Rosemary; Uhle, Jennifer
Subject: RE: Question

Hi Brian,

Sorry for the delay in getting back to you.

First let me clarify. NOAA's real time prediction of a tsunami wave have nothing to do with TEPCO's design basis tsunami.
In terns of the real time wave, NOAA hasn't under predicted anything (8m offshore and 14m runup onshore are

consistent quantities).

The best estimate of the wave at daiichi from NOAA was a 8 meters offshore (at the 5 meter bathymetric line-where the
water at mean tide is 15 meters deep). This is a calculation performed using what is widely believed to be the best
available global model for tsunami. So, that wasn't either a educated guess or professional judgment, it was a calculation
using a well validated modeling tool. However, the numbers do have uncertainly based on the fact that the model does
not have the preferred very high resolution bathymetric information in the very near shore area (that's why NOAA's
calculations can push only to the 5meter bathy line). The NOAA model results were also informed by (and checked
against) the recordings on the closest DART buoys, these are actual measurements of wave height and the pressure front
in the open ocean.

A tsunami has two phases of response. In the open ocean if is very well behaved and calculations are highly accurate. As
it gets close to shore and the shoaling effect begins, the behavior starts to go non-linear and very high resolution
bathymetric (an topographic) information is required for a very precise prediction of runup (onto land) at any particular
point on the coastline. However, it is well understood that as a tsunami wave comes onshore it grows in size significantly.
Therefore, NOAA's calculation of 8 meters offshore and TEPCO's (most recently) announcement of 14 meters onshore are
consistent.

My previous comment (before this event) was actually that NOAA's tsunami warning system models (NOAA, not the
USGS) have been extremely well validated over time (with hundreds of real tsunami), and that continues to be the case.
But, again, that is up to water depth where they have the necessary resolution of bathymetric data (and where the non-
linear response begins in earnest). As a result of this fact, there is an effort currently to collect very high resolution data
for the entire US pacific coast and to implement it into the NOAA database (currently the resolution of US data is not
uniform). This will make US Pacific coast onshore runup predictions highly accurate. As part of the recent UW/NOAA
contract, NOAA will give us a tool (ComMIT) that will provide NRC staff with very accurate run-up predictions in the areas
around SONGS and Diablo during future tsunami warnings (it will allow us to do independent PTHA at SONGS and
Diablo). We had recently pushed that technology transfer back to slow the burn rate on the UW/NOAA contract (due to
budget cuts) but we may find that we need to find the money sooner rather than later so that we can run some analyses.

As noted, TEPCO has recently said the tsunami had a 14meters runup (onshore). However this is the 3 rd time they have
provided numbers. I didn't believe (and didn't post) their initial 2 postings because they were lower than NOAA's offshore
measurements and calculations (which is inconsistent with basic physics). Also, we knew that it had to at least exceed
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the elevation of the equipment that was impacted. TEPCO is most likely (in my opinion) getting the measurements from
watermarks on the buildings, or something similar. It's hard for me to believe that their tide gauges survived the tsunami,
but one of NOAA's top experts in tide gauges and offshore measurements is my brother Carl (who, ironically was named
after the Carl Kammerer who used to work at the NRC, who was my father's cousin). I can ask him about the chance of
survival of equipment at the site. There are a lot of uncertainties with this, obviously, but 14 meters onshore is believable.

With regard to TEPCO's design basis tsunami, I have long gone on record as saying that the Japanese should be using
PTHA, which would have predicted this water level, instead of the deterministic method that they use. Many of the
tsunami specialists in Japan agree, and JNES had come around to that way of thinking due to their new concept of
"residual risk". I think everyone was eagerly awaiting the new JSCE codes that detailed the PTHA technique t6 be used in
Japan. Also, FYI, developing guidance on PTHA was identified as the #1 priority for the tsunami working group of the
IAEA ISSC and NRC, JNES, and NOAA were going to jointly lead the work. We were supposed to have a kick of
conference call to start the work the week after the earthquake hit. As we all know, fate intervened.

I hope this answers your questions.

Cheers,
Annie

From: Sheron, Brian
Sent: Thursday, March 24, 2011 8:27 AM
To: Kammerer, Annie
Cc: Case, Michael; Richards, Stuart; Hogan, Rosemary; Uhle, Jennifer
Subject: Question

I am seeing a spectrum of tsunami wave heights that reportedly hit the Fukushima plant. I saw in one of your
briefing packages that was a USGS calculation that showed the peak wave height at about 30 feet. I saw some
slides from TEPCO yesterday that said the tsunami wave height at the plant was "more than 10 meters". In
today's "Nucleonics Week" on page 11 it says "Tepco discovered by checking the walls of Fukushima 1 .... and
the nearby Fukushima 2 ..... March 21 that the tsunamis had reached higher than 14 meters (about 46 feet)
above sea level...." It then said the design basis for Fukushima 1 &2 was 5.7 and 5.2 meters respectively.

Without any accurate measurements, are we limited to educated guesses and expert judgment?

I think one question we will be asked is how well can we predict a tsunami wave height? I seem to recall you
said the USGS calculations (wave height versus time at various locations) were probably pretty good because
they had a well validated model. However, it would now appear they significantly under-predicted the wave
height.

Am I missing something?
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Murphy, Andrew

From: Rivera-Lugo, Richard
Sent: Friday, March 25, 2011 8:08 AM
To: Murphy, Andrew; Pires, Jose; Sircar, Madhumita; Dion, Jeanne; Kammerer, Annie; Ake, Jon;

Jervey, Richard; Hurd; Sapna; Ali, Syed; Rodriguez-Luccioni, Hector; Case, Michael; Hardin,
Leroy; Boyce, Tom (RES)

Cc: Case, Michael; Richards, Stuart; Valentin, Andrea
Subject: FYI: Premium Pay Guidance

In case that you didn't see this NRC Announcement... Here is some guidance on the Premium Pay for those
providing support to the NRC after the Japan events.

Richie

Employee Resources: Work Schedule and Premium Pay Guidance for Response to Events in Japan

NRC has implemented various work schedule and premium pay flexibilities as it strives to
accommodate the challenging and often unpredictable work schedule and premium pay needs of
employees responding to events in Japan. The Office of Human Resources (HR) has distributed
information to managers, supervisors, responders, and timekeepers to summarize the options and
guidelines for determining work schedules and premium pay for employees serving in and supporting
the Operations Center, or working in Japan. The guidance applies to employees whose
Offices/Regions determine that the employees directly support response efforts in the Operations
Center and Japan even if the employees do not physically work in the Operations Center.

HR has posted the Work Schedule and Premium Pay Guidance on its intranet page and expects to
add frequently asked questions. Based on questions received so far, HR notes that:

* For employees on a NEWFlex schedule, HRMS will not accept more than 11.25 hours of regular work
per day. Any amount worked beyond that on a single work day must be entered as overtime or
compensatory time worked rather than regular time. (Employees on Expanded Compressed schedules
may work more than 11.25 regular hours per day.)

* The maximum number of credit hours that an employee may carry over from one pay period to the next
remains 24 credit hours. This is restricted by a governmentwide rule.

* Although the guidance applies to Senior Executive Service members (executives), executives remain
ineligible for premium pay or credit hours as a matter of governmentwide law.

For further information about selecting work schedules and authorizing premium pay for responders,
please contact Lawrence. Davidson, 301-492-2286.
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Hogan, Rosemary

From: Pires, Jose
Sent: Friday, March 25, 2011 9:48 AM
To: Hogan, Rosemary
Subject: RE: REQUEST: Technical Assistance Request - US-APWR Containment Performance

Please see below. (if we start today, we will need a fee billable TAC for today's HRMS). Our special expertise
is the work for RG 1.206.

Your request is also consistent with RES Office Instruction, PRM-001, Rev. 0, "Process for New Work
Requests: Responding to Informal Assistance, Research Assistance and User Need Requests." My staff will
be able to provide technical assistance to your branch in your review of the US-APWR DCD Section 19.2.4,
"Containment Performance," starting today March 25, 2011.

The point of contact for this activity is Jose Pires.

Please call if you have any questions.

Thanks,

From: Hogan, Rosemary
Sent: Friday, March 25, 2011 9:10 AM
To: Pires, Jose
Subject: FW: REQUEST: Technical Assistance Request - US-APWR Containment Performance

Please draft a response for me to send to NRO. It seems like a simple request, so I wouldn't think we have
any changes/caveats to their request, right? So the answer should be short.

From: Shams, Mohamed..
Sent: Thursday, March 24, 2011 2:02 PM
To: Hogan, Rosemary
Cc: Tegeler, Bret
Subject: REQUEST: Technical Assistance Request - US-APWR Containment Performance

Rosemary:

Consistent with NRO Office Instruction (C1), NRO-COM-106, "NRO Interfaces with the Office of Nuclear
Regulatory Research," I am sending this email to request technical assistant from your branch in our review of
the US-APWR DCD Section 19.2.4, "Containment Performance." The details of the requested technical
assistance is described in the attached document. The level of effort requested is approximately 40hrs, which
qualifies this request as an Informal Assistance, in accordance with the Office Instruction.

Please let me know whether your staff would be able to support this request and when can they start the
activity?

The point of contact for this activity is Bret Tegeler.
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Please give me a call if you have any questions.

Many thanks,
Mohamed Shams, Acting Chief
Structural Engineering Branch 1
NRO/DE/SEB1
415-0501
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From:
To:
Cc:

Subject:
Date:

Cheok. Michael
Wong. See-Meng; Mitman. Jeffrey; Zoulis. Antonios; Harrison, Donnie; Dozier. Jerry; Howe. Andrew
Laur. Steven Circle. Jeff; Rodriguez. Veronica: Lee, Samson Coyne. Kevin; Demoss. Gary; Lombard. Mark;
Coe. Doug
Operations Center Reactor Safety Team Watchbill
Friday, March 25, 2011 8:45:26 AM

To those on the "To" list: I have added your names as PRA/systems analysts to be used
in the Reactor Safety Team (RST) watchbill. Jerry Dozier will be contacting you to
coordinate times and dates when you will be available. The RST has several slots to fill
this weekend. To those I already had a chance to talk to, thanks for volunteering. To the
others who I have not talked to yet, you can still decline if you would like. The RST will be
staffed (at the least) for the next several weeks.

Steve Laur and Jeff Circle - please inform Jerry if you are able/willing to continue.

Gary Demoss and Kevin Coyne - thanks for helping to look for RES volunteers. Please let
me and Jerry Dozier know when you come up with a list.

Mark Lombard - would NRO have available PRA/systems type analysts who would be
able to help staff the RST? The more staff we have on the list, the more we would spread
out the work load.

Thanks

Mike
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Lee, Richard .-

From:
Sent:
To:
Subject:
Attachments:

fyi

Lee, Richard
Sunday, March 27, 2011 4:51 PM
'Dana Powers'
FW: Spent Fuel Pool Level Measurement
ATT00001..jpg ,, i S-ýý

From: Sheron, Brian
Sent: Sunday, March 27, 2011 4:45 PM
To: McDermott, Brian; Brown, Frederick; Lee, Richard
Subject: FW: Spent Fuel Pool Level Measurement

From: Richard L Garwin rmailto:rlg2©us.ibm.com]
Sent: Sunday, March 27, 2011 4:41 PM
To: Sheron, Brian
Cc: Larzelere, Alex; DL-NITsolutions
Subject: RE: Spent Fuel Pool Level Measurement

1. One is not really interested in the bottom two meters of the pool. Even if a comera won't survive for long, it could be
used to determine how much of the lance is submerged below the top deck of the pool.

2. one can tape a passive anti-siphon device to the lance. These are used to prevent air access to liquid helium dewars
under atmospheric pressure changes. I used to drive the dewars up and down hills of 1000-ft altitude and avoided
problems in this way

Dick Garwin

From:

To:

Date:

Subject:

"Sheron, Brian" <Brian. Sherona.nrc.qov>

"Larzelere, Alex" <alex. larzelere•.nuclear. energy.qov>, DL-NITsolutions <DL-NITsolutionsc.nnsa.doe.qov>

03/27/2011 04:29 PM

RE: Spent Fuel Pool Level Measurement

The most likely scenario is that the bottom of the pool is filled with debris, so whatever is stuck into the pool can only be
submerged to the level of the debris bed.

The water in the pool is highly radioactive. Won't it siphon back in the tube and contaminate the gauge?

From: Larzelere, Alex rmailto:alex.larzelere(nuclear.energy.gov]
Sent: Sunday, March 27, 2011 3:42 PM
To: DL-NITsolutions
Subject: Spent Fuel Pool Level Measurement

Everybody,

After some conversation with the Secretary today, it was decided that DOE would suggest two methods
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for measuring the water level in the SFP (dual hose and bubbler) to the Japanese. Attached is a write up
of those two methods.

Please look this over in anticipation of the 5pm call and be ready with any comments, questions or edits.

Thanks,

Alex

-Alex R. Larzelere 1
Director, Advanced Modeling and Simulation Office
Office of Nuclear Energy (NE-71)
U.S. Department of Energy
202-586-1906
Alex.Larzelereanuclear. energy. ov
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Lee, Richard"

From: Lee, Richard

Sent: Monday, March 28, 2011 1:01 PM
To: Case, Michael
Cc: Sheron, Brian; Uhle, Jennifer; Gibson, Kathy; Hoxie, Chris; Coe, Doug; Correia, Richard;

Salus, Amy; Evans, Michele
Subject: RE: Background 3rd team to Japan .docx

Mike is in the Netherlands attending the Phebus meetings and the EC Severe Accident Research program.

If he is directed to go, I will ask him to cut short his trip and return to the U.S. before he goes to Japan. I
discussed this with Mike before he left for the Netherlands.

Please let me know as soon as possible.

From: Case, Michael
Sent: Monday, March 28, 2011 12:45 PM
To: Salus, Amy; Evans, Michele
Cc: Sheron, Brian; Uhle, Jennifer; Gibson, Kathy; Hoxie, Chris; Coe, Doug; Lee, Richard; Correia, Richard
Subject: RE: Background 3rd team to Japan .docx

Hi Michele,

Per your request, RES currently has one individual to nominate for the 3 rd team to Japan.

Individual: Mike Salay
Background: Severe accident expertise, been serving on the RST, involved in a number of OECD
agreements on fission product behavior and MELCOR modeling, good political savvy.
Endorsement: By both Brian and his division management
Passport Status: No problem
Obstacle to overcome: I think he is currently out of the country in France so would need to depart from there.

Doug Coe/Rich Correia may have one more candidate that would meet the expertise requested but are
running down some of the specifics.

From: Salus, Amy
Sent: Thursday, March 24, 2011 11:35 AM
To: Case, Michael
Subject: FW: Background 3rd team to Japan .docx

From: Salus, Amy
Sent: Thursday, March 24, 2011 11:14 AM
To: Ruland, William; Holahan, Gary; Miller, Charles; Haney, Catherine; Sheron, Brian; Ordaz, Vonna; Dean, Bill; McCree,
Victor; Satorius, Mark; Howell, Art; Collins, Elmo
Subject: Background 3rd team to Japan .docx
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Lee, Richard w ~ nX ________________

From:
Sent:
To:
Subject:

Hi, Mike:

Lee, Richar_
Monday, March 28, 2011 7:51 PM
Salay, Michael; mike.salay@gmail.com
FW: Background 3rd team to Japan .docx

Are you enjoying yourself a lot at the meeting. Once, I know I will let you know whether to
return earlier to go to Japan. Do you have all the information needed to go from the
Netherlands to Japan or you need to collect all your stuff before you go to Japan.

I argue for you to come home first.

Richard

From: Case, Michael
Sent: Monday, March 28, 2011 2:08 PM
To: Lee, Richard
Subject: RE: Background 3rd team to Japan .docx

Thanks Richard. At least I had the right continent.

From: Lee, Richard
Sent: Monday, March 28, 2011 1:01 PM
To: Case, Michael
Cc: Sheron, Brian; Uhle, Jennifer; Gibson, Kathy; Hoxie,
Salus, Amy; Evans, Michele
Subject: RE: Background 3rd team to Japan .docx

Mike is in the Netherlands attending the Phebus meetings
program.

Chris; Coe, Doug; Correia, Richard;

and the EC Severe Accident Research

If he is directed to go, I will ask him to cut short his trip and return to the U.S. before
he goes to Japan. I discussed this with Mike before he left for the Netherlands.

Please let me know as soon as possible.

From: Case, Michael
Sent: Monday, March 28, 2011 12:45 PM
To: Salus, Amy; Evans, Michele
Cc: Sheron, Brian; Uhle, Jennifer; Gibson, Kathy; Hoxie, Chris; Coe, Doug; Lee, Richard;
Correia, Richard
Subject: RE: Background 3rd team to Japan .docx

Hi Michele,

Per your request, RES currently has one individual to nominate for the 3rd team to Japan.

Individual: Mike Salay
Background: Severe accident expertise, been serving on the RST, involved in a number of OECD
agreements on fission product behavior and MELCOR modeling, good political savvy.
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Endorsement: By both Brian and his division management Passport Status: No problem Obstacle
to overcome: I think he is currently out of the country in France so would need to depart
from there.

Doug Coe/Rich Correia may have one more candidate that would meet the expertise requested but
are running down some of the specifics.

From: Salus, Amy
Sent: Thursday, March 24, 2011 11:35 AM
To: Case, Michael
Subject: FW: Background 3rd team to Japan .docx

From: Salus, Amy
Sent: Thursday, March 24, 2011 11:14 AM
To: Ruland, William; Holahan, Gary; Miller, Charles; Haney, Catherine; Sheron, Brian; Ordaz,
Vonna; Dean, Bill; McCree, Victor; Satorius, Mark; Howell, Art; Collins, Elmo
Subject: Background 3rd team to Japan .docx
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Bensi, Michelle

From: Bensi, Michelle
Sent: Monday, March 28, 2011 8:43 AM
To: Munson, Clifford; Burnell, Scott; Ake, Jon
Cc: Brenner, Eliot; Hayden, Elizabeth
Subject: RE: Peter Yanev??

I quick search shows that P. Yanev did some reconnaissance work for EERI following the Miyagi-Ken-Oki,
Japan Earthquake in 1978. I quickly skimmed the report and it appears it included a visit to the Fukushima
NPP. Perhaps this is where the reference is coming from? I haven't had a chance to look at the report closely.

A quick ADAMS search shows the above reconnaissance report is referenced in NUREG/CR-3558. A few
other references to P. Yanev are included in other documents in ADAMS.

-Shelby

From: Munson, Clifford
Sent: Monday, March 28, 2011 7:58 AM
To: Burnell, Scott; Ake, Jon; Bensi, Michelle
Cc: Brenner, Eliot; Hayden, Elizabeth
Subject: RE: Peter Yanev??

Not that I am aware of - I am checking further with Nilesh.

From: Burnell, Scott
Sent: Monday, March 28, 2011 7:57 AM
To: Munson, Clifford; Ake, Jon; Bensi, Michelle
Cc: Brenner, Eliot; Hayden, Elizabeth
Subject: RE: Peter Yanev??

OK, but more importantly - have we asked him to do ANYTHING on Fukushima??

From: Munson, Clifford
Sent: Monday, March 28, 2011 7:52 AM
To: Ake, Jon; Burnell, Scott; Bensi, Michelle
Cc: Brenner, Eliot; Hayden, Elizabeth
Subject: RE: Peter Yanev??

He is a structural engineer and works for Risk Solutions International. See link for more info.

Cliff

http://www.rsirisk.com/yanev.html

From: Ake, Jon
Sent: Sunday, March 27, 2011 8:17 PM
To: Burnell, Scott; Munson, Clifford; Bensi, Michelle
Cc: Brenner, Eliot; Hayden, Elizabeth
Subject: RE: Peter Yanev??

Scott, I have heard the name but I am not familiar with the guy. I'll check around.
Jon



1.

From: Burnell, Scott
Sent: Sunday, March 27, 2011 8:54 AM
To: Munson, Clifford; Ake, Jon; Bensi, Michelle
Cc: Brenner, Eliot; Hayden, Elizabeth
Subject: Peter Yanev??
Importance: High

Cliff, Jon, Michelle;

This is from today's New York Times piece on the tsunami at Fukushima:
http://www.nytimes.com/2011/03/27/world/asia/27nuke.html? r= 1&hp=&pagewanted=all

"They had years to prepare at that point, after Kashiwazaki, and I am seeing the same thing at Fukushima," said Peter
Yanev, an expert in seismic risk assessment based in California, who has studied Fukushima for the United States Nuclear
Requlatory Commission and the Energy Department.

Do we know this guy? I know we've been very careful to avoid commenting on Fukushima, and certainly not in this way!
I'm thinking Yanev overstated his credentials and the reporter didn't check with us.

I'm much less concerned with the article's slam against us for "not going far enough" with risk-based seismic analysis,
that's nothing new.

Scott
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Hudson, Nathanael

From: Hudson, Nathanael
Sent: Tuesday, March 29, 2011 5:09 PM
To: Aissa, Mourad
Cc: Hoxie, Chris
Subject: RE: Action: Question from the Chairman's Office (COB today)

Not sure if this helps. in general, for a PWR (

After discharge on Cycle 1 (wt%):
U235 discharged: 0.83%
U235: 2.14%
Pu239: 56.8%
Pu240: 23.8%
Pu241: 14.3%
Pu242: 5.1%

Cycle 3 (wt%) (1st MOX loading)
U235: 3.0%
Pu in MOX: 4.72%
MOX of fuel: 18.4%
Pu239: 49.7%
Pu240: 27.0%
Pu241: 16.2%
Pu242: 7.1%

For a continuously recycled general thermal reactor, the equilibrium distribution of Plutonium is...

Pu239: ~23%
Pu240: -10.5%
Pu241: 9.5%
Pu242: 3.9%

Radioactivity of actinides (Bq/tHM) drops from ~10A16 to OA^15 over 100 years.

Radioactivity of fission products (Bq/tHM) drops from -10A17 to -10A15 over 100 years.

Nathanael Hudson
US NRC
Office of Research, Code Development Branch

Tel. (301) 251-7534
Location. C03-C06
Mailstop. C03-CO7M



From: Armstrong, Kenneth
Sent: Tuesday, March 29, 2011 3:54 PM
To: Yarsky, Peter; Aissa, Mourad
Cc: Lee, Richard; Hoxie, Chris; Hudson, Nathanael
Subject: RE: Action: Question from the Chairman's Office (COB today)

Thanks for the input Pete, Mourad has taken the lead on this effort. Please remember to keep your input high
level as this will be used to support a briefing to Congress. EDO has asked for the input by 4:30 today.

Mourad and I just got off the phone with Greg Bowman, some bullets I expect they are looking for:
" MOX loading vs. normal loading (e.g. 15% MOX assemblies)
" MOX fuel vs. normal fuel
" Pu is evident in all fuel rods that have undergone fission (it's not just present in MOX fuel)
" Any generalities we can make about actinides over time
* Any generalities we can make about fission products over time

Thanks for your help!

From: Yarsky, Peter
Sent: Tuesday, March 29, 2011 3:30 PM
To: Armstrong, Kenneth; Esmaili, Hossein; Salay, Michael; Aissa, Mourad; Hudson, Nathanael
Cc: Algama, Don; Lee, Richard; Hoxie, Chris
Subject: RE: Action: Question from the Chairman's Office (COB today)

Ken,

Given the recent context, I would think it particularly relevant to mention that BWR fuel is typically loaded with
burnable neutron absorbers, these absorbers suppress the reactivity of the fuel assemblies during their first
cycle of operation by mixing gadolinia into the urania fuel pellets. The strong neutron absorbing gadolinium
isotopes are transmuted and typically depleted after one cycle of operation. Therefore, BWR fuel that has
achieved one cycle of burnup is typically more neutronically reactive than fresh BWR fuel.

-Pete

From: Armstrong, Kenneth
Sent: Tuesday, March 29, 2011 3:04 PM
To: Esmaili, Hossein; Salay, Michael; Aissa, Mourad; Hudson, Nathanael; Yarsky, Peter
Cc: Algama, Don; Lee, Richard; Hoxie, Chris
Subject: Action: Question from the Chairman's Office (COB today)
Importance: High

Please let me know if you have any input into the request below?

From: Bowman, Gregory
Sent: Tuesday, March 29, 2011 2:51 PM
To: Armstrong, Kenneth
Subject: Question from the Chairman's Office
Importance: High

Like we discussed...

2
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We got an information request to help prepare the Chairman for Congressional testimony tomorrow. The
Chairman is interested in knowing how the isotopic composition of fuel changes over life of the core (from BOL,
after each cycle, to EOL). The Chairman's office is looking for something by 5:30 this evening.

I realize this is difficult question with a lot of different variables. We're really looking for a more general
response, and because the Chairman's office is using it to prepare for Congressional testimony, it would be
better to avoid anything highly technical.

NMSS/SFST was also asked to help with a response, but we were thinking RES might have expertise in this

area, as well, and might be better suited to help.

Greg

3



Collins, Elmo

From:
Sent:
To:

Subject:
Attachments:

LIA07 Hoc
Tuesday, March 29, 2011 5:35 PM
Borchardt, Bill; Bradford, Anna; Cohen, Shari; Collins, Elmo; Cooper, LaToya; Dyer, Jim; ET07
Hoc; Flory, Shirley; Gibbs, Catina; Haney, Catherine; Hudson, Sharon; Jaczko, Gregory;
Johnson, Michael; Leeds, Eric; Loyd, Susan; Pace, Patti; Schwarz, Sherry; Sheron, Brian;
Speiser, Herald; Sprogeris, Patricia; Taylor, Renee; Virgilio, Martin; Walker, Dwight; Walls,
Lorena; Weber, Michael
Go Book Update - 1800 EDT, March 29, 2011
TEPCO Press Release 211 .pdf; TEPCO Press Release 208.pdf; TEPCO Press Release
209.pdf; TEPCO Press Release 210.pdf; ET Chronology 3-29-11 1500.pdf; March 29 1500
EDT one pager .docx; USNRC Earthquake-Tsunami Update.032911.1800EDT.pdf

Attached, please find updated information for the "Go Books".

The updates include:
- The 1800 EDT, 03/29/11 Status Update
- The latest ET Chronology
- The latest 'One Pager" (1500 EDT, 03/29/11)
- TEPCO Press Releases (208-211)

'Please let me know if you have any questions or concerns.

-Sara

Sara Mroz
Communications and Outreach
Office of Nuclear Security & Incident Response
US Nuclear Regulatory Commission
Sara.Mroz@nrc.gov
LIAO7.HOC@nrc.gov (Operations Center)
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Press Release (Mar 29,2011)
Plant Status of Fukushima Daiichi Nuclear Power Station (as of 8:00 PM Mar 29th)

*Updates are underlined

All 6 units of Fukushima Daiichi Nuclear Power Station have been shut down.

Unit l(Shut down)
-Explosive sound and white smoke were confirmed after the big quake
occurred at 3:36 pm Mar 12th. It was assumed to be hydrogen explosion.

-At approximately 2:30 am on March 23rd, seawater injection to the nuclear
reactor through the feed water system was initiated.

-At approximately 10:50 am on March 24th, white fog-like steam arising
from the roof part of the reactor building was observed.

-At approximately 11:30 am on March 24th, lights in the main control room
was restored.

-We had been injecting seawater into the reactor, but from 3:37 pm on
March 25th, we started injecting freshwater.

-At 8:20 am on March 29th, we switched injection of fresh water from using
fire engine to temporary electrical pump.

Unit 2(Shut down)
-At approximately 6:00 am on March 15th, an abnormal noise began emanating

from nearby Pressure Suppression Chamber and the pressure within the
chamber decreased.

-At 6:20 pm on March 21st, white smoke was confirmed arising from the top
of the reactor building. As of 7:11 am on March 22nd, smoke decreased to
the level to nearly non-existent.

-We have been injecting seawater into the reactor, but from 10:10 am on
March 26th, we started injecting fresh water (with boric acid).

-At approximately 4:46 pm on March 26th, the light in the main control
room was restored.

-We had been injecting fresh water in to the reactor utilizing fire pump,
however, we switched over to utilizing temporary electrical pump from
6:31 pm on March 27th.

Unit 3(Shut down)
-Explosive sound and white smoke were confirmed at 11:01am March 4th. It
was assumed to be hydrogen explosion.

-At 8:30am on March 16th, fog like steam was confirmed arising from the
reactor building.

-At approximately 6:15 am on March 17th the pressure of the Suppression
Chamber has temporarily increased. We were preparing to implement
measures to reduce the pressure of the reactor containment vessel
(partial discharge of air containing radioactive material to outside) in
order to fully secure safety. However, at present, it is not a situation
to immediately implement measures and discharge air containing
radioactive material to outside. We will continue to monitor the status
of the pressure of the reactor containment vessel.

-At approximately 4:00 pm, March 21st, light gray smoke was confirmed
arising from the floor roof of the Unit 3 building. On March 22nd, the
color of smoke changed to somewhat white and it is slowly dissipating.

-At approximately 10:45 pm on March 22nd, the light in the main control
room was turned on.

-At around 4:20 pm on March 23rd, our staff confirmed light black smoke
belching from the Unit 3 building. At approximately 11:30 pm on March
23rd and 4:50 am on March 24th, our employee found no signs of smoke.

-We had been injecting sea water into the reactor pressure vessel, but
from 6:02 pm on March 25th, we started injecting freshwater.

-We had been injecting fresh water in to the reactor utilizing fire pump,
however, we switched over to utilizing temporary electrical pump from
8:30 pm on March 28th.

Unit 4 (outage due to regular inspection)
-At approximately 6 am on March 15th, we confirmed the explosive sound and
the sustained damage around the 5th floor rooftop area of the Nuclear

http://www.tepco.co.jp/en/press/corp-com/release/I 1032912-e.htmi 3/29/2011



TEPCO Press Release I Plant Status of Fukushima Daiichi Nuclear Power Station (as of... Page 2 of 3

Reactor Building.
-On March 15th and 16th, we respectively confirmed the outbreak of fire at
the 4th floor of the northwestern part of the Nuclear Reactor Building.
We immediately reported this matter to the fire department and the
related authorities. TEPCO employees confirmed that each fire had already
died down by itself.

-At this moment, we do not consider any reactor coolant leakage inside the
reactor happened.

Unit 5 (outage due to regular inspection)
-Sufficient level of reactor coolant to ensure safety is maintained.
-At 5 am, March 19th, we started the Residual Heat Removal System Pump (C)

in order to cool the spent fuel pool.
-At 2:30 pm, March 20th, the reactor achieved reactor cold shutdown. At
around 5:24 pm on March 23rd, when we switched the temporary Residual
Heat Removal System Seawater Pump, it has stopped automatically. At
around 4:14 pm, March 24th we replaced the pump, and restarted cooling of
reactor at around 4:35 pm.

-At this moment, we do not consider any reactor coolant leakage inside the
reactor happened.

Unit 6 (outage due to regular inspection)
-Sufficient level of reactor coolant to ensure safety is maintained.
-We completed the repair work on the emergency diesel generator (A).
-At 10:14 pm, March 19th, we started the Residual Heat Removal System Pump

(B) of Unit 6 in order to cool the spent fuel pool.
-At 7:27 pm, March 20th, the reactor achieved reactor cold shutdown.
-In relation to the two seawater side pumps of the Residual Heat Removal

System, we switched the power source from temporary to permanent at 3:38
PM and 3:42PM, Mar 25 respectively.

-At this moment, we do not consider any reactor coolant leakage inside the
reactor happened.

Today's work for cooling the spent fuel pools
-From 2:17pm to 6:18pm, March 29th, water was injected into Unit 3 from a
concrete pumping vehicle. Until March 28th, we had been injecting sea
water, however, from March 29th, we started injecting fresh water.

-At Unit 2, seawater had been injected from the fire fighting pump, but at
4:30pm, March 29th, we started injecting fresh water from a temporary
motor driven pump instead. The water was injected until 6:25pm, March
29th.

-We are considering further spraying subject to the conditions of spent
fuel pools.

Casualty
-Presence of 2 TEPCO employees at the site is not confirmed on March llth.
-On March 24th, it was confirmed that 3 workers from cooperative companies

who were in charge of cable laying work in the 1st floor and the
underground floor of turbine building were exposed to the radiation dose
of more than 170 mSv. 2 of them were confirmed that their skins on legs
were contaminated. After they were decontaminated, since there was a
possibility of beta ray burn injury, they were transferred to Fukushima
Medical University Hospital. The third worker was also transferred to
Fukushima Medical University Hospital on March 25th. Later, the 3 workers
were transferred to National Institute of Radiological Sciences in Chiba
Prefecture. They all left the hospital on March 28th.
Regarding this event, TEPCO has reported to the related government
ministries and agencies on measures to be taken to assure appropriate
radiation dose control and radiation exposure related operations.
We will inform the related parties of countermeasures and continue to
take all possible measures to future management.

Others
-We measured radioactive materials (iodine etc.) inside of the nuclear

power station area (outdoor) by monitoring car and confirmed that
radioactive materials level is getting higher than ordinary level. As
listed below, we have determined that specific incidents stipulated in
article 15, clause 1 of Act on Special Measures Concerning Nuclear
Emergency Preparedness (Abnormal increase in radiation dose measured at
site boundary) have occurred.
-Determined at 4:17 pm Mar 12th (Around Monitoring Post 4
-Determined at 8:56 am Mar 13th (Around Monitoring Post 4
-Determined at 2:15 pm Mar 13th (Around Monitoring Post 4
PDetermined at 3:50 am Mar 14th (Around Monitoring Post 6

-Determined at 4:15 am Mar 14th (Around Monitoring Post 2
-Determined at 9:27 am Mar 14th (Around Monitoring Post 3
-Determined at 9:37 pm Mar 14th (Around main entrance
-Determined at 6:51 am Mar 15th (Around main entrance
-Determined at 8:11 am Mar 15th (Around main entrance
-Determined at 4:17 pm Mar 15th (Around main entrance
-Determined at 11:05 pm Mar 15th (Around main entrance
PDetermined at 8:58 am Mar 19th (Around MP5)

From now on, if the measured figure fluctuates and goes above and below
500 micro Sv/h, we deem that as the continuous same event and will not
regard that as a new specific incidents stipulated in article 15, clause
I of the Act on Special Measures Concerning Nuclear Emergency
Preparedness (Abnormal increase in radiation dose measured at site

htto://www.teoco.co.iio/en/oress/corn-com/release/! 1032912-e.htmi 3/29/2011



TEPCO Press Release I Plant Status of Fukushima Daiichi Nuclear Power Station (as of... Page 3 of 3

boundary) has occurred. In the interim, if we measure a manifestly
abnormal figure and it is evident that the event is not the continuous
same event, we will determine and notify.

-The national government has instructed evacuation for those local
residents within 20km radius of the periphery and evacuation to inside
for those residents from 20km to 30km radius of the periphery, because it
is possible that radioactive materials are discharged.

-At around 10:37 am March 21st, water spraying to common spent fuel pool
and finished at 3:30 pm (conducted by TEPCO).

-At around 3:37 pm, March 24th, electricity supply to common spent fuel
pool has started from external power source. At around 6:05 pm, fuel pool
cooling pump was started to cool the pool.

-We found no signs of abnormal situation for the casks by visual
observation during the patrol activity. A detailed inspection is under
preparation.

-At Units 5 and 6, in order to prevent hydrogen gas from accumulating
within the buildings, we have made three holes on the roof of the reactor
building for each unit.

-In total 12 fire engines are lent for the water spraying to the spent
fuel pools and water injection to the nuclear reactors by various
regional fire departments* as well as Tokyo Fire Department. Also,
instruction regarding the setting and operation of large scale
decontamination system was provided by Niigata City Fire Headquarter and
Hamamatsu City Fire Headquarter.

Koriyama Fire Department, twaki Fire Brigade Headquarters, Fire
Headquarters of Sukagawa District Wide Area Fire-fighting Association,
Yonezawa City Fire Headquarters, Utsunomiya City Fire Headquarters, Fire
Headquarters of Aizu-Wakamatsu wide area municipal association, Saitama
City Fire Bureau, and Niigata City Fire Bureau.

-By March 22nd, Units 1 through 6 were started to be energized from the
external power source.

-At 3:30PM, March 27th, we found that there was water in the trenches of
Units 1 to 3. The radioactive emission at the surface of the water was
0.4mSv/h for Unit I and over 1,OOOmSv/h for Unit 2. As for Unit 3, we
couldn't have access to the surface because of debris. We will continue
to monitor water in the trenches.

-We will continue to take all measures to ensure the safety and to
continue monitoring the surrounding environment around the Power Station.

httn://www.tenco.co.in/en/tress/corn-com/release/I 1032912-e.html 3/29/2011
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Press Release (Mar 29,2011)
Plant Status of Fukushima Daiichi Nuclear Power Station (as of 4:00 PM Mar 29th)

*Updates are underlined

All 6 units of Fukushima Daiichi Nuclear Power Station have been shut down.

Unit l(Shut down)
-Explosive sound and white smoke were confirmed after the big quake
occurred at 3:36 pm Mar 12th. It was assumed to be hydrogen explosion.

-At approximately 2:30 am on March 23rd, seawater injection to
the nuclear reactor through the feed water system was initiated.

-At approximately 10:50 am on March 24th, white fog-like steam arising
from the roof part of the reactor building was observed.

-At approximately 11:30 am on March 24th, lights in the main control room
was restored.

-We had been injecting seawater into the reactor, but from 3:37 pm on
March 25th, we started injecting freshwater.

-At 8:20 am on March 29th, we switched injection of fresh water from
using fire engine to temporary electrical pump.

Unit 2(Shut down)
-At approximately 6:00 am on March 15th, an abnormal noise began
emanating from nearby Pressure Suppression Chamber and the pressure
within the chamber decreased.

-At 6:20 pm on March 21st, white smoke was confirmed arising from
the top of the reactor building. As of 7:11 am on March 22nd, smoke
decreased to the level to nearly non-existent.

-We have been injecting seawater into the reactor, but from 10:10 am on
March 26th, we started injecting fresh water (with boric acid).

-At approximately 4:46 pm on March 26th, the light in the main control
room was restored.

-We had been injecting fresh water in to the reactor utilizing fire
pump, however, we switched over to utilizing temporary electrical pump
from 6:31 pm on March 27th.

Unit 3 (Shut down)
-Explosive sound and white smoke were confirmed at 11:01am March 4th.

It was assumed to be hydrogen explosion.
-At 8:30am on March 16th, fog like steam was confirmed arising from
the reactor building.

-At approximately 6:15 am on March 17th the pressure of the Suppression
Chamber has temporarily increased. We were preparing to implement
measures to reduce the pressure of the reactor containment vessel
(partial discharge of air containing radioactive material to outside)
in order to fully secure safety. However, at present, it is not
a situation to immediately implement measures and discharge air
containing radioactive material to outside. We will continue to monitor
the status of the pressure of the reactor containment vessel.

-At approximately 4:00 pm, March 21st, light gray smoke was confirmed
arising from the floor roof of the Unit 3 building. On March 22nd,
the color of smoke changed to somewhat white and it is slowly
dissipating.

-At approximately 10:45 pm on March 22nd, the light in the main control
room was turned on.

-At around 4:20 pm on March 23rd, our staff confirmed light black smoke
belching from the Unit 3 building. At approximately 11:30 pm on
March 23rd and 4:50 am on March 24th, our employee found no signs
of smoke.

-We had been injecting sea water into the reactor pressure vessel,, but
from 6:02 pm on March 25th, we started injecting freshwater.

-We had been injecting fresh water in to the reactor utilizing
fire pump, however, we switched over to utilizing temporary electrical
pump from 8:30 pm on March 28th.

Unit 4 (outage due to regular inspection)

http://www.tepco.co.jp/en/press/corp-com/release/ 1103291 0-e.html 3/29/2011
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-At approximately 6 am on March 15th, we confirmed the explosive sound
and the sustained damage around the 5th floor rooftop area of
the Nuclear Reactor Building.

-On March 15th and 16th, we respectively confirmed the outbreak of fire
at the 4th floor of the northwestern part of the Nuclear Reactor
Building. We immediately reported this matter to the fire department
and the related authorities. TEPCO employees confirmed that each fire
had already died down by itself.

-At this moment, we do not consider any reactor coolant leakage inside
the reactor happened.

-At 11:50 am on March 29th, lights in the main control room was
restored.

Unit 5 (outage due to regular inspection)
-Sufficient level of reactor coolant to ensure safety is maintained.
-At 5 am, March 19th, we started the Residual Heat Removal System Pump

(C) in order to cool the spent fuel pool.
-At 2:30 pm, March 20th, the reactor achieved reactor cold shutdown.

At around 5:24 pm on March 23rd, when we switched the temporary
Residual Heat Removal System Seawater Pump, it has stopped
automatically. At around 4:14 pm, March 24th we replaced the pump, and
restarted cooling of reactor at around 4:35 pm.

-At this moment, we do not consider any reactor coolant leakage inside
the reactor happened.

Unit 6 (outage due to regular inspection)
-Sufficient level of reactor coolant to ensure safety is maintained.
-We completed the repair work on the emergency diesel generator (A).
-At 10:14 pm, March 19th, we started the Residual Heat Removal System

Pump (B) of Unit 6 in order to cool the spent fuel pool.
-At 7:27 pm, March 20th, the reactor achieved reactor cold shutdown.
-In relation to the two seawater side pumps of the Residual Heat

Removal System, we switched the power source from temporary to
permanent at 3:38 PM and 3:42PM, Mar 25 respectively.

-At this moment, we do not consider any reactor coolant leakage inside
the reactor happened.

Today's work for cooling the spent fuel pools
-At 2:17 pm on March 29th, water injection to Unit 3 by the concrete

pump truck was started. We had been injecting seawater into
the reactor, but hereafter we started injecting freshwater.

-We are considering further spraying subject to the conditions of spent
fuel pools.

Casualty
-Presence of 2 TEPCO employees at the site is not confirmed on

March llth.
-On March 24th, it was confirmed that 3 workers from cooperative
companies who were in charge of cable laying work in the 1st floor and
the underground floor of turbine building were exposed to the radiation
dose of more than 170 mSv. 2 of them were confirmed that their skins
on legs were contaminated. After they were decontaminated, since there
was a possibility of beta ray burn injury, they were transferred to
Fukushima Medical University Hospital. The third worker was also
transferred to Fukushima Medical University Hospital on March 25th.
Later, the 3 workers were transferred to National Institute of
Radiological Sciences in Chiba Prefecture. They all left the hospital
on March 28th.
Regarding this event, TEPCO has reported to the related government
ministries and agencies on measures to be taken to assure appropriate
radiation dose control and radiation exposure related operations.
We will inform the related parties of countermeasures and continue to
take all possible measures to future management.

Others
-We measured radioactive materials (iodine etc.) inside of the nuclear
power station area (outdoor) by monitoring car and confirmed that
radioactive materials level is getting higher than ordinary level.
As listed below, we have determined that specific incidents stipulated
in article 15, clause 1 of Act on Special Measures Concerning Nuclear
Emergency Preparedness (Abnormal increase in radiation dose measured
at site boundary) have occurred.
-Determined at 4:17 pm Mar 12th (Around Monitoring Post 4
-Determined at 8:56 am Mar 13th (Around Monitoring Post 4
-Determined at 2:15 pm Mar 13th (Around Monitoring Post 4
-Determined at 3:50 am Mar 14th (Around Monitoring Post 6
'Determined at 4:15 am Mar 14th (Around Monitoring Post 2
-Determined at 9:27 am Mar 14th (Around Monitoring Post 3
'Determined at 9:37 pm Mar 14th (Around main entrance
'Determined at 6:51 am Mar 15th (Around main entrance
-Determined at 8:11 am Mar 15th (Around main entrance
'Determined at 4:17 pm Mar 15th (Around main entrance
'Determined at 11:05 pm Mar 15th (Around main entrance
'Determined at 8:58 am Mar 19th (Around MP5)
From now on, if the measured figure fluctuates and goes above and below
500 micro Sv/h, we deem that as the continuous same event and will not
regard that as a new specific incidents stipulated in article 15,
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clause 1 of the Act on Special Measures Concerning Nuclear Emergency
Preparedness (Abnormal increase in radiation dose measured at site
boundary) has occurred. In the interim, if we measure a manifestly
abnormal figure and it is evident that the event is not the continuous
same event, we will determine and notify.

-The national government has instructed evacuation for those local
residents within 20km radius of the periphery and evacuation to inside
for those residents from 201m to 30km radius of the periphery, because
it is possible that radioactive materials are discharged.

-At around 10:37 am March 21st, water spraying to common spent fuel pool
and finished at 3:30 pm (conducted by TEPCO).

-At around 3:37 pm, March 24th, electricity supply to common spent fuel
pool has started from external power source. At around 6:05 pm, fuel
pool cooling pump was started to cool the pool.

-We found no signs of abnormal situation for the casks by visual
observation during the patrol activity. A detailed inspection is under
preparation.

-At Units 5 and 6, in order to prevent hydrogen gas from accumulating
within the buildings, we have made three holes on the roof of
the reactor building for each unit.

-In total 12 fire engines are lent for the water spraying to the spent
fuel pools and water injection to the nuclear reactors by various
regional fire departments* as well as Tokyo Fire Department. Also,
instruction regarding the setting and operation of large scale
decontamination system was provided by Niigata City Fire Headquarter
and Hamamatsu City Fire Headquarter.

Koriyama Fire Department, Iwaki Fire Brigade Headquarters, Fire
Headquarters of Sukagawa District Wide Area Fire-fighting
Association, Yonezawa City Fire Headquarters, Utsunomiya City Fire
Headquarters, Fire Headquarters of Aizu-Wakamatsu wide area
municipal association, Saitama City Fire Bureau, and Niigata City
Fire Bureau.

-By March 22nd, Units 1 through 6 were started to be energized from
the external power source.

-At 3:30PM, March 27th, we found that there was water in the trenches of
Units 1 to 3. The radioactive emission at the surface of the water was
0.4mSv/h for Unit 1 and over 1,O0OmSv/h for Unit 2. As for Unit 3,
we couldn't have access to the surface because of debris. We will
continue to monitor water in the trenches.

-At 12:03 pm, March 29th, when takino off the flange of the pipe
to remove the residual heat in the seawater system, 3 workers from
other companies received water in the pipe. Mopping up water,
we confirmed no radioactive material had adhered to their bodies.

-We will continue to take all measures to ensure the safety and to
continue monitoring the surrounding environment around the Power
Station.

httn://www tenco co.in/en/nress/corn-com/release/ 110329 1 O-e.html 3/29/2011



TEPCO : Press Release I Status of TEPCO's Facilities and its services after the Tohoku-T... Page 1 of 5

Press Releases

Press Release (Mar 29,2011)
Status of TEPCO's Facilities and its services after the Tohoku-Taihelyou-Oki Earthquake (as of 4:00PM)

Due to the Tohoku-Taiheiyou-Oki Earthquake which occurred on March llth
2011, TEPCO's facilities including our nuclear power stations have been
severely damaged. We deeply apologize for the anxiety and inconvenience
caused.

Below is the status of TEPCO's major facilities.
'new items are underlined

(Nuclear Power Station]
Fukushima Daiichi Nuclear Power Station:

Units 1 to 3: shutdown due to the earthquake
(Units 4 to 6: outage due to regular inspections)

'The national government has instructed the public to evacuate for those
local residents within 20km radius of the site periphery and to evacuate
voluntarily for those local residents between 20km and 30km radius of the
site periphery.

'Off-site power was connected to Unit 1 to 6.

*Unit 1
-The explosive sound and white smoke was confirmed near Unit 1 when the
big quake occurred at 3:36pm, March 12th.

-We started injection of sea water at 8:20 pm, March 12th, and then boric
acid which absorbs neutron into the reactor afterwards.

-At approximately 2:30 am, March 23rd, we started the injection of sea
water into the reactor from feed water system. After that, the injection
of freshwater was started from 3:37 pm on March 25th (switched from the
seawater injection). At 8:32 am, Mar 29th, transfer from the fire
fighting pump to a temporary motor driven pump was made.

-At approximately 10:50 am on March 24th, white smoke was confirmed
arising from the top of the reactor building.

-At approximately 11:30 am, March 24th, lights in the main control room
were restored.

*Unit2
-At 1:25 pm, March 14th, since the Reactor Core Isolation Cooling System

has failed, it was determined that a specific incident stipulated in
Clause 1, Article 15 of Act on Special Measures Concerning Nuclear
Emergency Preparedness occurred (failure of reactor cooling function).
At 5:17 pm, March 14th, while the water level in the reactor reached the
top of the fuel rod, we have restarted the water injection with the valve
operation.

-At approximately 6:14 am, March 15th, the abnormal sound was confirmed
near the suppression chamber and the pressure inside the chamber
decreased afterwards. It was determined that there is a possibility that
something happened in the suppression chamber. While sea water injection
to the reactor continued, TEPCO employees and workers from other
companies not in charge of injection work started tentative evacuation
to a safe location.
Sea water injection to the reactor continued.

-On March 18th, power was delivered up to substation for backup power
through offsite transmission line. We completed laying cable further to
unit receiving facility in the building, and at 3:46 pm, March 20th the
load-side power panel of the receiving facility started to be energized.

-From 3:05 pm to 5:20 pm on March 20th, about 40 tons of seawater was
injected into Unit 2 by TEPCO employees.

-At approximately 6:20 pm on March 21st, white smoke was confirmed arising
from the top of the reactor building. As of 7:11 am on March 22nd, smoke
decreased to the level where we could hardly confirm.

-From around 4 pm to 5 pm on March 22nd, approximately 18 tons of sea
water was injected into the spent fuel pool by TEPCO employees.

-From 10:30 am on March 25th, seawater injection through Fuel Pool Cooling
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and Filtering System was initiated. The work finished at 0:19 pm on
March 25th.

-From 10:10 am on March 26th, freshwater (with boric acid) injection was
initiated. (switched from the seawater injection) At 06:31pm, Mar 27th,
transfer from the fire fighting pump to a temporary motor driven pump was
made.

-At approximately 4:46 pm, March 26th, lights in the main control room
were restored.

*Unit 3
-At 6:50 am, March 14th, while water injection to the reactor was under
operation (injection of boric acid was done on Mar 13th), the pressure in
the reactor containment vessel increased to 530 kPa. As a result, at
7:44 am, it was determined that a specific incident stipulated in article
15, clause 1 occurred (abnormal increase of the pressure of reactor
containment vessel). Afterwards, the pressure gradually decreased (as of
9:05 am, 490 kPa).

-At approximately 11:01 am, March 14th, an explosion followed by white
smoke occurred near Unit 3. 4 TEPCO employees and 3 workers from other
companies (all of them were conscious) sustained injuries and were taken
to the hospital by ambulances.

-As the temperature of water in the spent fuel pool rose, spraying water
by helicopters with the support of the Self Defense Force was considered.
However the operation on March 16th was cancelled.

-At 6:15 am, March 17th, the pressure of the Suppression Chamber
temporarily increased, but currently it is stable within a certain range.
On March 20th, we were preparing to implement measures to reduce the
pressure of the reactor containment vessel (partial discharge of air
containing radioactive material to outside) in order to fully secure
safety. However, at present, it is not a situation to immediately
implement measures and discharge air containing radioactive material to
outside. We will continue to monitor the status of the pressure of the
reactor containment vessel.

-In order to cool spent fuel pool, water was sprayed by helicopters on
March 17th with the cooperation of Self-Defense Forces.

-At approximately past 7:00 pm, March 17th, Self-Defense Forces and the
police started spraying water by water cannon trucks upon our request for
the cooperation. At 8:09 pm, March 17th, they finished the operation.

-At 2:00 pm, March 18th, spraying water by fire engines was started with
the cooperation of Self-Defense Forces and the United States Armed Forces.
At 2:45 pm, March 18th, the operation was finished.

-At approximately 12:30 am, March 19th, spraying water was started with
the cooperation of Fire Rescue Task Forces of Tokyo Fire Department. At
approximately 1:10 am, March 19th, the operation was finished. They
resumed spraying water at 2:10 pm and finished at approximately 3:40 am,
March 20th.

-At approximately 9:30 pm, March 20th, spraying water was started with the
cooperation of Fire Rescue Task Forces of Tokyo Fire Department. At
approximately 3:58 am, March 21th, they the operation was finished.

-At approximately 3:55 pm, March 21st, light gray smoke was confirmed
arising from the southeast side of the 5th floor roof of the Unit 3
building. The situation was reported to the fire department at
approximately 4:21 pm. The parameters of reactor pressure vessel, reactor
containment vessel, and monitored environmental data remained stable
without significant change. However, employees working around Unit 3
evacuated to a safe location. On March 22nd, the color of smoke changed
to somewhat white and it is slowly dissipating.

-At approximately 3:10 pm on March 22nd, spraying water to Unit 3 by
Tokyo Fire Department's Hyper Rescue and Osaka City Fire Department was
conducted, and completed at approximately 4:00 PM on the same day.

-At approximately 10:45 pm on March 22nd, lights in the main control room
were restored.

-At 11:00 am on March 23rd, the injection of sea water to spent fuel pool
was conducted, and finished approximately at 1:20 pm on the same day.

-At 4:20 pm on March 23rd, light gray smoke was observed belching from
Unit 3 building. The situation was reported to the fire department at
4:25 pm on March 23rd. The parameters of the reactor, the reactor
containment vessel of Unit 3, and monitored figures around the site's
immediate surroundings remained stable without significant change. To be
safe, workers in the main control room of Unit 3 and around Unit 3
evacuated to a safe location. At approximately 11:30 pm on March 23rd and
4:50 am on March 24th, TEPCO employees confirmed the smoke has
disappeared. Accordingly, workers evacuation was lifted.

-From approximately 5:35 am on March 24th, sea water injection through
Fuel Pool Cooling and Filtering System was initiated, and finished at
approximately 4:05 pm on the same day.

-From 1:28 pm on March 25th, Hyper Rescue team started water spray. The
work finished at 4:00 pm on March 25th.

-From 6:02 pm on March 25th, the injection of freshwater to the reactor
was started (switched from the seawater injection). At 8:30 pm on March
28th, the injection of fresh water is switched to temporary electricity
pumps from the fire engine pumps.

-At approximately 12:34pm March 27th , the injection of water by the
concrete pump truck was started. At approximately 2:36 pm, March 27th,
the operation was finished.

-At approximately 2:17pm March 29th, the injection of fresh water by the
concrete pump truck was started. (Sea water had been injected so far and
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transfer from seawater to freshwater was made)

* Unit 4

-At approximately 6:00 am, March 15th, an explosive sound was heard and
the damage in the 5th floor roof of Unit 4 reactor building was confirmed.
At 9:38 am, the fire near the north-west part of 4th floor of Unit 4
reactor building was confirmed. At approximately 11:00 am, TEPCO
employees confirmed that the fire was out.

-At approximately 5:45 am on March 16th, a TEPCO employee discovered a fire
at the northwest corner of the Nuclear Reactor Building. TEPCO
immediately reported this incident to the fire department and the local
government and proceeded with the extinction of fire. At approximately
6:15 am, TEPCO staff confirmed at the site that there are no signs of
fire.

-At approximately 8:21 am on March 20th, spraying water by fire engines
was started with the cooperation of Self-Defense Forces and they finished
the operation at approximately 9:40 am. At approximately 6:45 pm spraying
water was started by Self-Defenses' water cannon trucks and finished at
approximately 7:45 pm.

-At approximately 6:30 am, March 21st, spraying water by fire engines was
started with the cooperation of Self-Defense Forces and the United States
Armed Forces. At approximately 8:40 am, March 21, they had finished the
operation.

-On March 21st, cabling has been completed from temporary substation to
the main power center.

-From approximately 5:20 pm on March 22nd, spraying water from the
concrete pumping vehicle was conducted and ended at approximately 8:30 pm
on the same day.

-From approximately 10:00 am on March 23rd, spraying water from the
concrete pumping vehicle was conducted and ended at approximately 1:00 pm
on the same day.

-From approximately 2:35 pm on March 24th, spraying water by the concrete
pumping vehicle was conducted and ended at approximately 5:30 pm on the
same day.

-From 6:05 am on March 25th, seawater injection through Fuel Pool Cooling
and Filtering System was initiated and finished at approximately 10:20 am
on the same day.

-From 7:05 pm on March 25th, water spray by the concrete pumping vehicle
was started and finished at 10:07 pm on March 25th.

-From 4:55 pm on March 27th, water spray by the concrete pumping vehicle
was started and finished at 7:25 pm on March 27th.

-At approximately 11:50 am on March 29th, lights in the main control room
were restored.

*Unit 5 and 6
-At 5 am on March 19th, we started the Residual Heat Removal System Pump

(C ) of Unit 5 in order to cool the spent fuel pool. At 10:14 pm, we
started the Residual Heat Removal System Pump (B ) of Unit 6 in order to
cool the spent fuel pool.

-Unit 5 has been in reactor cold shutdown since 2:30 pm on March 20th.
Unit 6 has been in reactor cold shutdown since 7:27 pm on March 20th.

-At Units 5 and 6, in order to prevent hydrogen gas from accumulating
within the buildings, we have made three holes on the roof of the reactor
building for each unit.

-At approximately 5:24 pm on March 23rd, the temporary Residual Heat
Removal System Seawater Pump automatically stopped when its power source
was switched. We restarted the pump at around 4:14 pm, March 24th, and
resumed cooling of reactor at around 4:35 pm.

'On March 18th, regarding the spent fuel in the common spent fuel pool, we
have confirmed that the water level of the pool is secured. At around
10:37 am March 21st, water spraying to common spent fuel pool and finished
at 3:30 pm. At around 6:05 pm, fuel pool cooling pump was started to cool
the pool.

*common spent fuel pool: a spent fuel pool for common use set in a
separate building in a plant site in order to preserve spent fuel which
are transferred from the spent fuel pool in each Unit building.

*On March 17th, we patrolled buildings for dry casks and found no signs of
abnormal situation for the casks by visual observation. A detailed
inspection is under preparation.

*dry cask: a measure to store spent fuel in a dry storage casks in
storages. Fukushima Daiichi Nuclear Power Station started to utilize
the measure from August 1995.

In total 13 fire engines are lent for spraying water to the spent fuel
pools and water injection to the nuclear reactors by various regional fire
departments

t 
as well as Tokyo Fire Department. Also, instruction regarding

the setting and operation of large scale decontamination system was
provided.

* On March 21st, 23rd to 28th, we detected technetium, cobalt, iodine,
cesium, tellurium, barium, lanthanum and molybdenum from the seawater
around discharge canal of Unit 1, 2, 3 and 4.

* On March 20th, 21st, 23rd to 28th, we detected iodine, cesium, tellurium
and ruthenium in the air collected at the site of Fukushima Daiichi
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Nuclear Power Station.

* Plutonium has detected from the sample of soil at the site of Fukushima
Daiichi Nuclear Power Station collected on 21st and 22nd of March,
Concentration level of Plutonium detected was same as that of under usual
environment and it is thought not to be harmful to human health. We will
strengthen environmental monitoring of power station and surrounding
environment.

* On March 28th, we detected radioactive materials contained in the
puddles found in the turbine building of Unit 1 to 4. -

* At approximately 3:30 pm, March 27th, we found water pooling in the
vertical shaft of the trench outside of the turbine buildings for Units I
to 3. The radiation dose at the surface of the water amounted 0.4 mSv/h in
Unit I and over 1,000 mSv/h in Unit 2. We could not confirm the amount of
the radiation dose in Unit 3. We will keep observing the condition of the
water in the vertical shaft.

* At 12:03 pm, March 29th, when taking off the flange of the pipe to
remove the residual heat in the seawater system, 3 workers from other
companies received water in the pipe. Mopping up water, we confirmed no
radioactive material had adhered to their bodies.

*We will continuously endeavor to securing safety, and monitoring of the

surrounding environment.

Fukushima Daini Nuclear Power Station:
Units 1 to 4: shutdown due to the earthquake
The national government has instructed evacuation for those local

residents within 10km radius of the periphery.

* In order to achieve cold shutdown, reactor cooling function was restored
and cooling of reactors was conducted. As a result, all reactors achieved
cold shutdown: Unit 1 at 5:00 pm, March 14th, Unit 2 at 6:00 pm, March
14th, Unit 3 at 0:15 pm, March 12th, Unit 4 at 7:15 am, March 16th.

*Since March 12th, we had been preparing measures for reducing the
pressure of reactor containment vessels (partial discharge of air
containing radioactive materials to outside), but on March 17th, we
stopped such preparation in all Units.

* (Unit 1)
As it is confirmed that the temperature of the Emergency Equipment Cooling
Water System *' has increased, at 3:20 pm, March 15th, we stopped the
Residual Heat Removal System (B) for the inspection. Subsequently, failure
was detected in the power supply facility associated with the pumps of the
Emergency Equipment Cooling Water System. At 4:25 pm, March 15th, after
replacing the power facility, the pumps and the Residual Heat Removal
System (B) have been reactivated.

* (Unit 4)

As it is confirmed that the pressure at the outlet of the pumps of the
Emergency Equipment Cooling Water System" has been decreased, at 8:05 pm,
March 15th, we stopped the Residual Heat Removal System (B) for the
inspection. Subsequently, failure was detected in the power supply
facility associated with the pumps of the Emergency Equipment Cooling
Water System. At 9:25 pm, March 15th, after replacing the relevant
facility, the pumps and the Residual Heat Removal System (B) have been
reactivated.

*l:emergency water system in which cooling water (pure water) circulates
which exchanged the heat with sea water in order to cool down bearing
pumps and/or heat exchangers etc.

Kashiwazaki Kariwa Nuclear Power Station:
Units 1, 5, 6, 7: normal operation
(Units 2 to 4: outage due to regular inspection)

[Thermal Power Station]
-Hirono Thermal Power Station Units 2 and 4: shutdown due to the earthquake
-Hitachinaka Thermal Power Station Unit 1: shutdown due to the earthquake
-Kashima Thermal Power Station Units 2, 3, 5, 6: shutdown due to the earthquake

[Hydro Power Station]
-All the stations have been restored.
(Facilities damaged by the earthquake are now being repaired in a timely
manner.)

[Transmission System, etc.]
-All substation failed due to the earthquake have been restored.
(Facilities damaged by the earthquake are now being repaired in a timely

manner.)

[Power Supply to TEPCO's Service Areas]
-Except in case of planned rolling blackouts, we can supply electricity to
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our all service areas.

(Supply and Demand Status within TEPCO's Service Area to Secure Stable
Power Supply]
-Considering the critical balance of our power supply capacity and
expected power demand forward, in order to avoid unexpected blackout,
TEPCO has been implementing rolling blackout (planned blackout alternates
from one area to another) since Mar 14th. We will make our utmost to
secure the stable power supply as early as possible. For customers who
will be subject to rolling blackout, please be prepared for the announced
blackout periods. Also for customers who are not subject to blackouts,
TEPCO appreciates your continuous cooperation in reducing electricity
usage by avoiding using unnecessary lighting and electrical equipment.

[Others]
-Please do NOT touch cut-off electric wires.
-In order to prevent fire, please make sure to switch off the electric
appliances such as hair driers when you leave your house.

-For the customer who has in-house power generation, please secure fuel
for generator.
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Press Releases

Press Release (Mar 29,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 pm March 29th)

[No update from the last release issued at 3:00 pm, March 29th)

Unit Status
1 -Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

Other N.A.
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March 29, 2011 1500 EDT

Briefing Sheet
Fukushima Daiichi

TEPCO injecting fresh water into Units 1, 2 and 3; and has transitioned to temporary electric pumps for
injection (all three units); Actions underway to pump water from flooded turbine building basements into
condensers/other tanks. TEPCO plans to inject water into U-1 SFP from Cement Pumper truck on 30,
March. Lighting returned to U-4 control room, currently no access due to dose rates. TEPCO:is
considering spraying Zeolite on the outside and interior Of the Rx Bldgs in an effort to minimize re-
suspernsion of fission products in the air but having. difficulty.planning application due to the elevated..ose

rates.

Hig'hfly radioactive water (approx 100 R/hr).found in a "trench" (pipe and cable chase) outside Unit.2;,

soutce of Water unclear. TEPCO stated that this water is not flowing into the ocean, though the water will
overflow this trench if it rises about 1 meter (trencr is 4 meters deep). There, is water in the trenches

outside of Units 1 and 3 as well. Actions have been taken, or are in progress, to preclude co.n.tami.n.ated
water in trenches from reaching the ocean (e.g., sandbags, etc.).

TEPCO is planning to install equipment to inert Unit 1 by 31 March.

One train of the Bechtel pumping system is being deployed to the site. Both6 barges are being moved to
thesite (10hr cru!ise), intend-ing to. arrive Wed.rnesday. Resupply water ship anchored at sea. The GOJ
has requested help with shielding, removal of spent fuel, and robotics. The NRC Site Team indicates that
TEPCO has contracted with the Shaw Company for decay heat removal systems and debris removal.

NEI is serving as a focal point for collecting U.S. nuclear plant monitoring data in environmental samples,
and is developing an online database with data from US plants. NEI database is available. anibeing
populated. NRC and other agencies have read access.

The RST has provided a coordinated (GEH, EPRI, INPO, NR, DOE) set of recommendations pertaining to
severe accident management strategies to the NRC team in Japan. Revisions to the severe accident
management strategies are being considered in light of Unit 2 and Unit 3 containment conditions, and
environmental release concerns. Any revision will be fully vetted with all parties. NRC contin.e.s to
retcornmend.filing containment. RST is updating recommendation to reflect.current consensus.

The PMT evaiuated-information from TEPCO and NISA regarding levels of pluton um sampledon sit'e...
The.levels (5.4XlO-1 Bq/kg) are very low and below background levels applicable to the eastern rangke of
the Rocky Mountains (in the US).

ET director will provide PACOM the NRC's assessment of conditions at the Fukushim Dai-ichi plants
during a 16:00hrs 29 March IPC call, and whether conditions are getting worse. Vince Holahan has
arrived in Hawaii, and plans to meet with PACOM at 12:15hrs 29 March EST.

The N-Rcid/onsortifum call'.has been. re-established. The request has been: made that the Site team act-as
a clearinghouse reviewer for consistency of request to avoid duplication. This will ,be shared with the other
stakeholdersto maintain a "single-list" to operate to. It was also requested"that the call be moved to 1:900
(EDT) to support having a Site Team member participate.

IAEA Director General is convening a meeting of the member states next Monday. (Tuesday?),regardi.ng
the events at Fukushima. Seeking additional insight regarding purpose and expected outcomes from:
Mark Schaeffer.
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Quayle, Lisa

From:
Sent:
To:
Cc:
Subject:
Attachments:

Stahl, Eric
Wednesday, March 30, 2011 6:02 PM
'angelovba@state.gov'; 'basallasi@state.gov'; 'fullermg@state.gov'
'thurrr@state.gov'; Emche, Danielle; Dorman, Dan; Casto, Chuck; Collins, Elmo
Fukushima Status Table Update - 31 March
Fukushima Daiichi Status Table 31 MARCH2011 .docx

Please find attached the status table for the Fukushima NPP. For your information, there have been no

changes to the table from yesterday.

Eric Stahl
U.S. Nuclear Regulatory Commission

Office of International Programs
+1-202-285-6128
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pStatus of Fukushima Daiichi Nuclear Power Station - Units 1 - 6
Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6

Reactor Vessel Unknown Unknown Unknown N/A Intact Intact

Shutdown Yes Yes Yes Defueled Core in Vessel Core in Vessel

Primary Stable Likely breached May be breached Stable Stable Stable

Containment

Cooling Freshwater Freshwater Freshwater N/A Normal Normal

Spent Fuel

Pool

Water Unknown Reported as full Reported has Unknown - likely Normal Normal
water dry
(TEPCO/NISA)

Status Roof Collapse Secondary Roof Collapse Roof Collapse Secondary Intact Secondary Intact
Opening

(31MAR2011; 0800 JST)

Sustainable Fresh Water Two barges at Onahama; Pumps being installed; Operators being trained - ETA Fukushima Dai'ichi,

Supply Thursday, March 31.



Quayle, Lisa

From:
Sent:
To:

Subject:
Attachments:

LIA07 Hoc
Wednesday, March 30, 2011 5:52 PM
Borchardt, Bill; Bradford, Anna; Cohen, Shari; Collins, Elmo; Cooper, LaToya; Dyer, Jim; ET07
Hoc; Flory, Shirley; Gibbs, Catina; Haney, Catherine; Hudson, Sharon; Jaczko, Gregory;
Johnson, Michael; Leeds, Eric; Loyd, Susan; Pace, Patti; Schwarz, Sherry; Sheron, Brian;
Speiser, Herald; Sprogeris, Patricia; Taylor, Renee; Virgilio, Martin; Walker, Dwight; Walls,
Lorena; Weber, Michael
Go Book Update- 1800 EDT, March 30, 2011
TERCO Press, Release .22?,$pdf. TIEPCO .Press Re'leaSe 212:pdfci-TE.PCO Pre ~ s..e,

Rel3#d-~fTEae,@ 21 -Retg*#ý4,d,*TEC)Peýý.16Se2l 6ROMP- 48~f re.EP@O''
41 le 2 Pres- s Re.lee?,22®.•ppdf4b iE PC.. ressrelreaSde.' 1f,;f7,,Cd*f

,TEPCQRre.s.p Rele•aeA2A-2#,4pd;foUStNI•cE arthq take-T• ham
<,March 30 1500 EDT'6'nýe•re.ddcx; ,.BITChronology,3-30-11 190,ptdf-'

Attached, please find updated information for the "Go Books".

The updates include:
- The 1800 EDT, 03/30/11 Status Update
- The latest ET Chronology
- The latest "One Pager" (1500 EDT, 03/30/11)
- TEPCO Press Releases (212-223)

Please let me know if you have any questions or concerns.

-Sara

Sara Mroz
Communications and Outreach
Office of Nuclear Security & Incident Response
US Nuclear Regulatory Commission
Sara.Mroz@nrc.gov
LIAO7.HOC@nrc.gov (Operations Center)
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Press Release (Mar 30,2011)
Smoke generation from the turbine building at Fukushima Daiichi Nuclear Power Station Unit 2 (2nd Release)

On approximately 5:56 pm, March 30th 2011, TEPCO employee discovered smoke
generation from power panel (*)at the turbine building Unit 1 (Reactor cold
shoutdown). On 5:57 pm, March 30th 2011, TEPCOD immediately reported this
incident to the fire department.

Subsequently the fire department consisting of TEPCO employee inspected the
area. On approximately 6:13 pm, March 30th 2011,we confirmed the smoke
generation stopped after interrupt electrical supply to the power panel.

From now, the fire department will conduct inspection around the area.

TEPCO will also conduct an investigation into a cause in detail.
This incident will not cause any effect of radiation externally.
!Prciioods.1 v ,srn.m.eo -cc c..:.-.n '30th, 2l ,

On 7:15 pm, March 30th 2011, the fire department made a judgmental decision
that this incident was caused fault of the power panel, they found no signs
of fire.

(*) power panel: power supply board to supply electricity to the motor of
a drawing water pump to the outdoor duct.

DIAS R"

http://www.tepco.co.jp/en/press/corp-com/release/ 11033012-e.htmi 3/30/2011I
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th]

Unit Status
1 Reactor cold shutdown, stable water level, offsite power is

available.
N Mo reactor coolant is leaked to the reactor containment vessel.

* Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

2 * Reactor cold shutdown, stable water level, offsite power is
available.
N Mo reactor coolant is leaked to the reactor containment vessel.

* Maintain average water temperature below 100*C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100*C in the Pressure
Suppression Chamber.

Other N.A.

[WIIM9 RV

http://www.tepco.co.jp/en/press/corp-com/release/ I 1033001 -e.html 3/30/2011
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th]

Unit Status
I Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below I00°C in the Pressure
Suppression Chamber.

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

4 • Reactor cold shutdown, stable water level, offsite power is
available.

* No reactor coolant is leaked to the reactor containment vessel.
* Maintain average water temperature below 100°C in the Pressure

Suppression Chamber.
Other N.A.

ra1• V lD

http ://www.tepco.co.jp/en/press/corp-com/release/ 11033001 -e.htm il 3/30/2011
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th]

Unit Status
1 Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100

0
C in the Pressure

Suppression Chamber.
other N.A.

httn://www.teDco.co.iD/en/Dress/corD-com/release/I 1 033001 -e.html 3/30/2011
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th)

Unit Status
1 Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

Other N.A.

http://www.tepco.co.jp/en/press/corp-com/release/] 1033001 -e.html 3/30/2011
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th]

Unit Status
1 Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below l00°C in the Pressure.
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100l C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100l C in the Pressure
Suppression Chamber.

Other N.A.

htto://www.teoco.co. in/en/oress/coro-com/release/ I 1033001 -e.html 3/30/2011
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th]

Unit Status
1 Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100

0
C in the Pressure

Suppression Chamber.
3 -Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

Other N.A.

UPMVQ pawt IQ#
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th)

Unit Status
I Reactor cold shutdown, stable water level, offsite power is

available.
• No reactor coolant is leaked to the reactor containment vessel.
• Maintain average water temperature below 100°C in the Pressure

Suppression Chamber.
2 - Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100*C in the Pressure
Suppression Chamber.

Other N.A.

9VCI f~f.
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th)

Unit Status
I Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber,

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100l C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 1000C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 10000 in the Pressure
Suppression Chamber.

Other N.A.

httn://www.tenco.co.in/en/nress/corn-com/release/ 11033001 -e.html 3/30/2011
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Press Release (Mar 30,2011)
Plant Status of Fukushlma Daini Nuclear Power Station (as of 9:00 am March 30th)

[No update from the last release issued at 9:00 pm, March 29th]

Unit Status
1 Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below l00'C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100C in the Pressure
Suppression Chamber.

Other N.A.

httD://www.tenco.co.iD/en/Dress/corD-com/release/I 1033001 -e.html 3/30/2011
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 9:00 am March 30th)

INo update from the last release issued at 9:00 pm, March 29th)

Unit Status
1 Reactor cold shutdown, stable water level, offsite power is

available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

2 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100T C in the Pressure
Suppression Chamber.

Other N.A.

A KQrtIN
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Press Release (Mar 30,2011)
Status of TEPCO's Facilities and Its services after the Tohoku-Talhelyou-Okl Earthquake (as of 9:00AM)

Due to the Tohoku-Taiheiyou-Oki Earthquake which occurred on March llth
2011, TEPCO's facilities including our nuclear power stations have been
severely damaged. we deeply apologize for the anxiety and inconvenience
caused.

Below is the status of TEPCO's major facilities.
*new items are underlined

[Nuclear Power Station]
Fukushima Daiichi Nuclear Power Station:

Units 1 to 3: shutdown due to the earthquake
(Units 4 to 6: outage due to regular inspections)

* The national government has instructed the public to evacuate for those
local residents within 20km radius of the site periphery and to evacuate
voluntarily for those local residents between 20km and 30km radius of the
site periphery.

" Off-site power was connected to Unit 1 to 6.

" Unit 1
- The explosive sound and white smoke was confirmed near Unit 1 when the

big quake occurred at 3:36pm, March 12th.
- We started injection of sea water at 8:20 pm, March 12th, and then boric

acid which absorbs neutron into the reactor afterwards.
- At approximately 2:30 am, March 23rd, we started the injection of sea

water into the reactor from feed water system. After that, the injection
of freshwater was started from 3:37 pm on March 25th (switched from the
seawater injection). At 8:32 am, Mar 29th, transfer from the fire
fighting pump to a temporary motor driven pump was made.

- At approximately 10:50 am on March 24th, white smoke was confirmed
arising from the top of the reactor building.

- At approximately 11:30 am, March 24th, lights in the main control room
were restored.

Unit 2
- At 1:25 pm, March 14th, since the Reactor Core Isolation Cooling System

has failed, it was determined that a specific incident stipulated in
Clause 1, Article 15 of Act on Special Measures Concerning Nuclear
Emergency Preparedness occurred (failure of reactor cooling function).
At 5:17 pm, March 14th, while the water level in the reactor reached the
top of the fuel rod, we have restarted the water injection with the valve
operation.

- At approximately 6:14 am, March 15th, the abnormal sound was confirmed
near the suppression chamber and the pressure inside the chamber
decreased afterwards. It was determined that there is a possibility that
something happened in the suppression chamber. While sea water injection
to the reactor continued, TEPCO employees and workers from other
companies not in charge of injection work started tentative evacuation
to a safe location.
Sea water injection to the reactor continued.

- On March 18th, power was delivered up to substation for backup power
through offsite transmission line. We completed laying cable further
to unit receiving facility in the building, and at 3:46 pm, March 20th
the load-side power panel of the receiving facility started to be
energized.

- From 3:05 pm to 5:20 pm on March 20th, about 40 tons of seawater was
injected into Unit 2 by TEPCO employees.

- At approximately 6:20 pm on March 21st, white smoke was confirmed arising
from the top of the reactor building. As of 7:11 am on March 22nd, smoke
decreased to the level where we could hardly confirm.

- From around 4 pm to 5 pm on March 22nd, approximately 18 tons of sea
water was injected into the spent fuel pool by TEPCO employees.

http://www.tepco.co.jp/en/press/corp-com/release/ 11033002-e.html 3/30/2011
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- From 10:30 am on March 25th, seawater injection through Fuel Pool Cooling
and Filtering System was initiated. The work was finished at 0:19 pm on
March 25th. From 4:30 PM, March 29th, freshwater injection through Fuel
Pool Cooling and Filtering System was initiated. (We switched from
seawater to freshwater). The work was finished at 6:25 pm on March 29th.

- From 10:10 am on March 26th, freshwater (with boric acid) injection was
initiated. (switched from the seawater injection) At 06:31pm, Mar 27th,
transfer from the fire fighting pump to a temporary motor driven pump
was made.

- At approximately 4:46 pm, March 26th, lights in the main control room
were restored.

* Unit 3

- At 6:50 am, March 14th, while water injection to the reactor was under
operation (injection of boric acid was done on Mar 13th), the pressure
in the reactor containment vessel increased to 530 kPa. As a result, at

7:44 am, it was determined that a specific incident stipulated in article
15, clause 1 occurred (abnormal increase of the pressure of reactor
containment vessel). Afterwards, the pressure gradually decreased (as of
9:05 am, 490 kPa).

- At approximately 11:01 am, March 14th, an explosion followed by white
smoke occurred near Unit 3. 4 TEPCO employees and 3 workers from other
companies (all of them were conscious) sustained injuries and were taken
to the hospital by ambulances.

- As the temperature of water in the spent fuel pool rose, spraying water
by helicopters with the support of the Self Defense Force was considered.
However the operation on March 16th was cancelled.

- At 6:15 am, March 17th, the pressure of the Suppression Chamber
temporarily increased, but currently it is stable within a certain range.

On March 20th, we were preparing to implement measures to reduce the
pressure of the reactor containment vessel (partial discharge of air
containing radioactive material to outside) in order to fully secure
safety. However, at present, it is not a situation to immediately
implement measures and discharge air containing radioactive material

to outside. We will continue to monitor the status of the pressure of
the reactor containment vessel.

- In order to cool spent fuel pool, water was sprayed by helicopters on
March 17th with the cooperation of Self-Defense Forces.

- At approximately past 7:00 pm, March 17th, Self-Defense Forces and the
police started spraying water by water cannon trucks upon our request
for the cooperation. At 8:09 pm, March 17th, they finished the operation.

- At 2:00 pm, March 18th, spraying water by fire engines was started with
the cooperation of Self-Defense Forces and the United States Armed Forces.
At 2:45 pm, March 18th, the operation was finished.

- At approximately 12:30 am, March 19th, spraying water was started with
the cooperation of Fire Rescue Task Forces of Tokyo Fire Department. At
approximately 1:10 am, March 19th, the operation was finished. They
resumed spraying water at 2:10 pm and finished at approximately 3:40 am,
March 20th.

- At approximately 9:30 pm, March 20th, spraying water was started with
the cooperation of Fire Rescue Task Forces of Tokyo Fire Department. At
approximately 3:58 am, March 21th, they the operation was finished.

- At approximately 3:55 pm, March 21st, light gray smoke was confirmed
arising from the southeast side of the 5th floor roof of the Unit 3
building. The situation was reported to the fire department at
approximately 4:21 pm. The parameters of reactor pressure vessel,
reactor containment vessel, and monitored environmental data remained
stable without significant change. However, employees working around
Unit 3 evacuated to a safe location. On March 22nd, the color of smoke
changed to somewhat white and it is slowly dissipating.

- At approximately 3:10 pm on March 22nd, spraying water to Unit 3 by
Tokyo Fire Department's Hyper Rescue and Osaka City Fire Department was

conducted, and completed at approximately 4:00 PM on the same day.
- At approximately 10:45 pm on March 22nd, lights in the main control room

were restored.
- At 11:00 am on March 23rd, the injection of sea water to spent fuel pool

was conducted, and finished approximately at 1:20 pm on the same day.
- At 4:20 pm on March 23rd, light gray smoke was observed belching from

Unit 3 building. The situation was reported to the fire department at
4:25 pm on March 23rd. The parameters of the reactor, the reactor
containment vessel of Unit 3, and monitored figures around the site's
immediate surroundings remained stable without significant change. To

be safe, workers in the main control room of Unit 3 and around Unit 3
evacuated to a safe location. At approximately 11:30 pm on March 23rd
and 4:50 am on March 24th, TEPCO employees confirmed the smoke has
disappeared. Accordingly, workers evacuation was lifted.

- From approximately 5:35 am on March 24th, sea water injection through
Fuel Pool Cooling and Filtering System was initiated, and finished at
approximately 4:05 pm on the same day.

- From 1:28 pm on March 25th, Hyper Rescue team started water spray. The
work finished at 4:00 pm on March 25th.

- From 6:02 pm on March 25th, the injection of freshwater to the reactor
was started (switched from the seawater injection). At 8:30 pm on March
28th, the injection of fresh water is switched to temporary electricity

pumps from the fire engine pumps.
- At approximately 12:34pm March 27th , the injection of water by the

concrete pump truck was started. At approximately 2:36 pm, March 27th,

http://www.tepco.co.jp/en/press/corp-com/release/1103 3002-e.html 3/30/2011
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the operation was finished.
At approximately 2:17pm March 29th, the injection of fresh water by the
concrete pump truck was started. (Sea water had been injected so far and
transfer from seawater to freshwater was made). The water injection was
finished at 6:18 PM, March 29th.

* Unit 4

- At approximately 6:00 am, March 15th, an explosive sound was heard and
the damage in the 5th floor roof of Unit 4 reactor building was confirmed.
At 9:38 am, the fire near the north-west part of 4th floor of Unit 4
reactor building was confirmed. At approximately 11:00 am, TEPCO
employees confirmed that the fire was out.

- At approximately 5:45 am on March 16th, a TEPCO employee discovered a
fire at the northwest corner of the Nuclear Reactor Building. TEPCO
immediately reported this incident to the fire department and the local
government and proceeded with the extinction of fire. At approximately
6:15 am, TEPCO staff confirmed at the site that there are no signs of
fire.

- At approximately 8:21 am on March 20th, spraying water by fire engines
was started with the cooperation of Self-Defense Forces and they finished
the operation at approximately 9:40 am. At approximately 6:45 pm spraying
water was started by Self-Defenses' water cannon trucks and finished at
approximately 7:45 pm.

- At approximately 6:30 am, March 21st, spraying water by fire engines was
started with the cooperation of Self-Defense Forces and the United States
Armed Forces. At approximately 8:40 am, March 21, they had finished the
operation.

- On March 21st, cabling has been completed from temporary substation to
the main power center.

- From approximately 5:20 pm on March 22nd, spraying water from the
concrete pumping vehicle was conducted and ended at approximately 8:30
pm on the same day.

- From approximately 10:00 am on March 23rd, spraying water from the
concrete pumping vehicle was conducted and ended at approximately 1:00
pm on the same day.

- From approximately 2:35 pm on March 24th, spraying water by the concrete
pumping vehicle was conducted and ended at approximately 5:30 pm on the
same day.

- From 6:05 am on March 25th, seawater injection through Fuel Pool Cooling
and Filtering System was initiated and finished at approximately 10:20
am on the same day.

- From 7:05 pm on March 25th, water spray by the concrete pumping vehicle
was started and finished at 10:07 pm on March 25th.

- From 4:55 pm on March 27th, water spray by the concrete pumping vehicle
was started and finished at 7:25 pm on March 27th.

- At approximately 11:50 am on March 29th, lights in the main control room
were restored.

* Unit 5 and 6

- At 5 am on March 19th, we started the Residual Heat Removal System Pump
(C) of Unit 5 in order to cool the spent fuel pool. At 10:14 pm, we
started the Residual Heat Removal System Pump (B ) of Unit 6 in order
to cool the spent fuel pool.

- Unit 5 has been in reactor cold shutdown since 2:30 pm on March 20th.
Unit 6 has been in reactor cold shutdown since 7:27 pm on March 20th.

- At Units 5 and 6, in order to prevent hydrogen gas from accumulating
within the buildings, we have made three holes on the roof of the
reactor building for each unit.

- At approximately 5:24 pm on March 23rd, the temporary Residual Heat
Removal System Seawater Pump automatically stopped when its power source
was switched. We restarted the pump at around 4:14 pm, March 24th, and
resumed cooling of reactor at around 4:35 pm.

On March 18th, regarding the spent fuel in the common spent fuel pool,

we have confirmed that the water level of the pool is secured. At around
10:37 am March 21st, water spraying to common spent fuel pool and
finished at 3:30 pm. At around 6:05 pm, fuel pool cooling pump was
started to cool the pool.
• common spent fuel pool: a spent fuel pool for common use set in a

separate building in a plant site in order to preserve spent fuel
which are transferred from the spent fuel pool in each Unit building.

* On March 17th, we patrolled buildings for dry casks and found no signs

of abnormal situation for the casks by visual observation. A detailed
inspection is under preparation.
* dry cask: a measure to store spent fuel in a dry storage casks in

storages. Fukushima Daiichi Nuclear Power Station started to utilize
the measure from August 1995.

+ In total 13 fire engines are lent for spraying water to the spent fuel

pools and water injection to the nuclear reactors by various regional
fire departments- as well as Tokyo Fire Department. Also, instruction
regarding the setting and operation of large scale decontamination
system was provided.

" On March 21st, 23rd to 28th, we detected technetium, cobalt, iodine,

cesium, tellurium, barium, lanthanum and molybdenum from the seawater

httn://www.teDco.co.iD/en/Dress/coro-com/release/1103 3002-e.html 3/30/2011



TEPCO: Press Release I Status of TEPCO's Facilities and its services after the Tohoku-T... Page 4 of 5

around discharge canal of Unit 1, 2, 3 and 4.

On March 20th, 21st, 23rd to 28th, we detected iodine, cesium, tellurium
and ruthenium in the air collected at the site of Fukushima Daiichi
Nuclear Power Station.

Plutonium has detected from the sample of soil at the site of Fukushima
Daiichi Nuclear Power Station collected on 21st and 22nd of March,
Concentration level of Plutonium detected was same as that of under
usual environment and it is thought not to be harmful to human health.
We will strengthen environmental monitoring of power station and
surrounding environment.

On March 28th, we detected radioactive materials contained in the puddles
found in the turbine building of Unit 1 to 4.

At approximately 3:30 pm, March 27th, we found water pooling in the

vertical shaft of the trench outside of the turbine buildings for Units
1 to 3. The radiation dose at the surface of the water amounted 0.4 mSv/h
in Unit 1 and over 1,000 mSv/h in Unit 2. We could not confirm the amount
of the radiation dose in Unit 3. We will keep observing the condition of
the water in the vertical shaft.

At 12:03 pm, March 29th, when taking off the flange of the pipe to remove

the residual heat in the seawater system, 3 workers from other companies
received water in the pipe. Mopping up water, we confirmed no radioactive
material had adhered to their bodies.

We will continuously endeavor to securing safety, and monitoring of the

surrounding environment.

Fukushima Daini Nuclear Power Station:
Units 1 to 4: shutdown due to the earthquake
The national government has instructed evacuation for those local

residents within 10km radius of the periphery.

• In order to achieve cold shutdown, reactor cooling function was restored
and cooling of reactors was conducted. As a result, all reactors achieved
cold shutdown: Unit 1 at 5:00 pm, March 14th, Unit 2 at 6:00 pm, March 14th,
Unit 3 at 0:15 pm, March 12th, Unit 4 at 7:15 am, March 16th.

* Since March 12th, we had been preparing measures for reducing the
pressure of reactor containment vessels (partial discharge of air
containing radioactive materials to outside), but on March 17th, we
stopped such preparation in all Units.

* (Unit 1)

As it is confirmed that the temperature of the Emergency Equipment Cooling
Water System *1 has increased, at 3:20 pm, March 15th, we stopped the
Residual Heat Removal System (B) for the inspection. Subsequently, failure
was detected in the power supply facility associated with the pumps of the

Emergency Equipment Cooling Water System. At 4:25 pm, March 15th, after
replacing the power facility, the pumps and the Residual Heat Removal
System (B) have been reactivated.

* (Unit 4)

As it is confirmed that the pressure at the outlet of the pumps of the
Emergency Equipment Cooling water Systemfl has been decreased, at 8:05 pm,
March 15th, we stopped the Residual Heat Removal System (B) for the
inspection. Subsequently, failure was detected in the power supply facility
associated with the pumps of the Emergency Equipment Cooling Water System.
At 9:25 pm, March 15th, after replacing the relevant facility, the pumps
and the Residual Heat Removal System (B) have been reactivated.

• :emergency water system in which cooling water (pure water) circulates

which exchanged the heat with sea water in order to cool down bearing pumps
and/or heat exchangers etc.

Kashiwazaki Kariwa Nuclear Power Station:
Units 1, 5, 6, 7: normal operation
(Units 2 to 4: outage due to regular inspection)

[Thermal Power Station]
- Hirono Thermal Power Station Units 2 and 4: shutdown due to the earthquake
- Hitachinaka Thermal Power Station Unit 1: shutdown due to the earthquake
- Kashima Thermal Power Station Units 2, 3, 5, 6: shutdown due to the

earthquake

[Hydro Power Station]
- All the stations have been restored.
(Facilities damaged by the earthquake are now being repaired in a timely
manner.)

[Transmission System, etc.]
- All substation failed due to the earthquake have been restored.
(Facilities damaged by the earthquake are now being repaired in a timely

manner.)
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[Power Supply to TEPCO's Service Areas]
- Except in case of planned rolling blackouts, we can supply electricity

to our all service areas.

[Supply and Demand Status within TEPCO's Service Area to Secure Stable Power
Supply]
- Considering the critical balance of our power supply capacity and

expected power demand forward, in order to avoid unexpected blackout,
TEPCO has been implementing rolling blackout (planned blackout alternates
from one area to another) since Mar 14th. We will make our utmost to
secure the stable power supply as early as possible. For customers who
will be subject to rolling blackout, please be prepared for the announced
blackout periods. Also for customers who are not subject to blackouts,
TEPCO appreciates your continuous cooperation in reducing electricity
usage by avoiding using unnecessary lighting and electrical equipment.

[Others]
- Please do NOT touch cut-off electric wires.
- In order to prevent fire, please make sure to switch off the electric

appliances such as hair driers when you leave your house.
- For the customer who has in-house power generation, please secure fuel

for generator.
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Press Release (Mar 30,2011)
The status of water analysis in the trench of Fukushima Daiichi Nuclear Power Station

As to the water found in the trench of Unit 1, Fukushima Daiichi Nuclear
Power Station, we conducted the sampling on Mar 29th. Today, we informed
NISA and Fukushima prefecture of the result of the nuclide analysis
attached as the appendix.

We intend to conduct the sampling and analysis for Units 2 to 4 on the
same part. As soon as we have the result, we will inform you.

Appendix:T c.r :•i.t of the i's,:.ie i ::: ft: • t : t:.ch ,f
Bck. , "_5 :aL]i~ifr¢ D:;-Aii:zh2. l~olo:,•:-:. PV ,.,Do :!:d:.i,;:

Hýuat Po',
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Press Release (Mar 30,2011)
The results of nuclide analyses of radioactive materials In the air at the site of Fukushima Daiichi Nuclear Power Station (9th
release)

On March 22nd 2011, as part of monitoring activity of the surrounding
environment, we conducted nuclide analysis of radioactive materials
contained in the air which were collected on March 20th and 21st 2011 at
the site of Fukushima Daiichi Nuclear Power Station, which was damaged by
Tohoku-Chihou-Taiheiyo-Oki Earthquake. As a result, radioactive materials
were detected as shown in the attachment. Therefore, we summarized the
results and reported them to Nuclear and Industry Safety Agency as well as
to the government of Fukushima Prefecture today. (previously announced)

On March 28th, 2011, we conducted nuclide analysis of radioactive
materials contained in the air which were collected on the same date at
the site of Fukushima Daiichi Nuclear Power Station. As a result,
radioactive materials were detected as shown in the attachment. Therefore,
we summarized the results and reported them to Nuclear and Industry
Safety Agency as well as to the government of Ful:ushima Prefecture today.

We will continue the sampling survey the same as this one.

attachmentl:Ti. csult of the ;,:.., . s ,; .i.

attachment2:. , ..

attachment3:Nl d ., . 5ivs .i, e ir :.. I . " i.
a ~ ~ ~ ~ ~ ~ ~ ~ ~~~I. J.In cC ,IrC 1ý5 c

attachment4 ":'!.,:: !..d. : ..
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Press Release (Mar 30,2011)
Detection of radioactive materials from the seawater around the discharge canal of Fukushima Daiichi Nuclear Power Station
(10th release)

On March 21st 2011, radioactive materials were detected from the seawater
around the discharge canal (south) of Fukushima Daiichi Nuclear Power
Station which was damaged by the 2011 Tohoku-Taiheiyou-Oki Earthquake.
This is the result of the sampling survey of radioactive materials in
the seawater which was implemented as a part of monitoring activity of
surrounding environment. We had informed the result to Nuclear and
Industrial Safety Agency (NISA) and Fukushima prefecture.
(previously announced)

On March 29th 2011, we had conducted re-sampling survey to examine the
effect of radioactive materials in the seawater. Today, we had informed
the result to Nuclear and Industrial Safety Agency (NISA) and the
government of Fukushima Prefecture, because radioactive materials were
detected as shown in the attachment.

We will continue to conduct same kind of sampling survey.

attachmentl: Tnt' r-s 1;. of the ruc , a''s he ,-wa
1-.r~ii he diJagra.-• • ~ h f U .i..L [.1?i u7!h

Da 1:ch du:]eco F.wet. .,: . (io• I:;, ,I.'~ '3- 4}.-

attachment2: Th1 resu•.t of oi: nu::li.,le

attachment3: ihe. r. I

,ta h e t : A'I n:r i I t.e ,'J s ha'..:e :1~a o .•oJh 1,[ au ••h ~ v;, S !z

Nýci.ear Pe;.wor st t'.C~n .5: 0 :ii.". 4 "attachment4: The snt. e V
' I e '. c . '.e c an -, ,'

atta•c iear 1'o;i ' e nI .

attachment: .'h n o.

attachment7: R,,: o..... . of . .
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daiichi Nuclear Power Station (as of 4:00 PM Mar 30th)

*Updates are underlined

All 6 units of Fukushima Daiichi Nuclear Power Station have been shut down.

Unit 1 (Shut down)
- Explosive sound and white smoke were confirmed after the big quake

occurred at 3:36 pm Mar 12th. It was assumed to be hydrogen explosion.
- At approximately 2:30 am on March 23rd, seawater injection to the nuclear

reactor through the feed water system was initiated.
- At approximately 10:50 am on March 24th, white fog-like steam arising

from the roof part of the reactor building was observed.
- At approximately 11:30 am on March 24th, lights in the main control room

was restored.
- We had been injecting seawater into the reactor, but from 3:37 pm on

March 25th, we started injecting freshwater.
- At 8:20 am on March 29th, we switched injection of fresh water from using

fire engine to temporary electrical pump.

Unit 2 (Shut down)
- At approximately 6:00 am on March 15th, an abnormal noise began emanating

from nearby Pressure Suppression Chamber and the pressure within the
chamber decreased.

- At 6:20 pm on March 21st, white smoke was confirmed arising from the top
of the reactor building. As of 7:11 am on March 22nd, smoke decreased to
the level to nearly non-existent.

- We have been injecting seawater into the reactor, but from 10:10 am on
March 26th, we started injecting fresh water (with boric acid).

- At approximately 4:46 pm on March 26th, the light in the main control
room was restored.

- We had been injecting fresh water in to the reactor utilizing fire pump,
however, we switched over to utilizing temporary electrical pump from
6:31 pm on March 27th.

Unit 3 (Shut down)
- Explosive sound and white smoke were confirmed at 11:01am March 4th. It

was assumed to be hydrogen explosion.
- At 8:30am on March 16th, fog like steam was confirmed arising from the

reactor building.
- At approximately 6:15 am on March 17th the pressure of the Suppression

Chamber has temporarily increased. We were preparing to implement
measures to reduce the pressure of the reactor containment vessel
(partial discharge of air containing radioactive material to outside)
in order to fully secure safety. However, at present, it is not a
situation to immediately implement measures and discharge air containing
radioactive material to outside. We will continue to monitor the status
of the pressure of the reactor containment vessel.

- At approximately 4:00 pm, March 21st, light gray smoke was confirmed
arising from the floor roof of the Unit 3 building. On March 22nd, the
color of smoke changed to somewhat white and it is slowly dissipating.

- At around 4:20 pm on March 23rd, our staff confirmed light black smoke
belching from the Unit 3 building. At approximately 11:30 pm on March
23rd and 4:50 am on March 24th, our employee found no signs of smoke.

- We had been injecting sea water into the reactor pressure vessel, but
from 6:02 pm on March 25th, we started injecting freshwater.

- We had been injecting fresh water in to the reactor utilizing fire pump,
however, we switched over to utilizing temporary electrical pump from
8:30 pm on March 28th.

Unit 4 (outage due to regular inspection)
- At approximately 6 am on March 15th, we confirmed the explosive sound

and the sustained damage around the 5th floor rooftop area of the Nuclear
Reactor Building.

- On March 15th and 16th, we respectively confirmed the outbreak of fire
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at the 4th floor of the northwestern part of the Nuclear Reactor Building.
We immediately reported this matter to the fire department and the
related authorities. TEPCO employees confirmed that each fire had already
died down by itself.

- At this moment, we do not consider any reactor coolant leakage inside the
reactor happened.

Unit 5 (outage due to regular inspection)
- Sufficient level of reactor coolant to ensure safety is maintained.
- At 5 am, March 19th, we started the Residual Heat Removal System Pump (C)

in order to cool the spent fuel pool.
- At 2:30 pm, March 20th, the reactor achieved reactor cold shutdown. At

around 5:24 pm on March 23rd, when we switched the temporary Residual
Heat Removal System Seawater Pump, it has stopped automatically. At
around 4:14 pm, March 24th we replaced the pump, and restarted cooling
of reactor at around 4:35 pm.

- At this moment, we do not consider any reactor coolant leakage inside
the reactor happened.

Unit 6 (outage due to regular inspection)
- Sufficient level of reactor coolant to ensure safety is maintained.
- We completed the repair work on the emergency diesel generator (A).
- At 10:14 pm, March 19th, we started the Residual Heat Removal System

Pump (B) of Unit 6 in order to cool the spent fuel pool.
- At 7:27 pm, March 20th, the reactor achieved reactor cold shutdown.
- In relation to the two seawater side pumps of the Residual Heat Removal

System, we switched the power source from temporary to permanent at 3:38
PM and 3:42PM, Mar 25 respectively.

- At this moment, we do not consider any reactor coolant leakage inside
the reactor happened.

Today's work for cooling the spent fuel pools
- From 9:25 am, freshwater injection to Unit 2 was conducted by a temporary

motor driven pump. But, because of the malfunction of that pump at 9:45
am, we decided to switch to the fire fighting pump. At 0:30 pm, we
switched to use the fire pump. At 0:47 pm and 1:10 pm, because we find
tear in a par of hose we prepare to restart freshwater injection.

- At 2:04 pm, we conducted spray water to Unit 4 by a concrete pumping
vehicle.

- We are considering further spraying subject to the conditions of spent
fuel pools.

Casualty
- Presence of 2 TEPCO employees at the site is not confirmed on March l1th.
- On March 24th, it was confirmed that 3 workers from cooperative companies

who were in charge of cable laying work in the 1st floor and the
underground floor of turbine building were exposed to the radiation dose
of more than 170 mSv. 2 of them were confirmed that their skins on legs
were contaminated. After they were decontaminated, since there was a
possibility of beta ray burn injury, they were transferred to Fukushima
Medical University Hospital. The third worker was also transferred to
Fukushima Medical University Hospital on March 25th. Later, the 3 workers
were transferred to National Institute of Radiological Sciences in Chiba
Prefecture. They all left the hospital on March 28th.
Regarding this event, TEPCO has reported to the related government
ministries and agencies on measures to be taken to assure appropriate
radiation dose control and radiation exposure related operations.
We will inform the related parties of countermeasures and continue to
take all possible measures to future management.

Others
- We measured radioactive materials (iodine etc.) inside of the nuclear

power station area (outdoor) by monitorino car and confirmed that
radioactive materials level is getting higher than ordinary level. As
listed below, we have determined that specific incidents stipulated in
article 15, clause 1 of Act on Special Measures Concerning Nuclear
Emergency Preparedness (Abnormal increase in radiation dose measured
at site boundary) have occurred.

Determined at 4:17 pm Mar 12th (Around Monitoring Post 4)
Determined at 8:56 am Mar 13th (Around Monitoring Post 4)
Determined at 2:15 pm Mar 13th (Around Monitoring Post 4)
Determined at 3:50 am Mar 14th (Around Monitoring Post 6)
Determined at 4:15 am Mar 14th (Around Monitoring Post 2)
Determined at 9:27 am Mar 14th (Around Monitoring Post 3)
Determined at 9:37 pm Mar 14th (Around main entrance)
Determined at 6:51 am Mar 15th (Around main entrance)
Determined at 8:11 am Mar 15th (Around main entrance)
Determined at 4:17 pm Mar 15th (Around main entrance)
Determined at 11:05 pm Mar 15th (Around main entrance)
Determined at 8:58 am Mar 19th (Around MP5)

From now on, if the measured figure fluctuates and goes above and below
500 micro Sv/h, we deem that as the continuous same event and will not
regard that as a new specific incidents stipulated in article 15, clause
1 of the Act on Special Measures Concerning Nuclear Emergency
Preparedness (Abnormal increase in radiation dose measured at site
boundary) has occurred. In the interim, if we measure a manifestly
abnormal figure and it is evident that the event is not the continuous
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same event, we will determine and notify.

- The national government has instructed evacuation for those local
residents within 20km radius of the periphery and evacuation to inside
for those residents from 20km to 30km radius of the periphery, because
it is possible that radioactive materials are discharged.

- At around 10:37 am March 21st, water spraying to common spent fuel pool
and finished at 3:30 pm (conducted by TEPCO).

- At around 3:37 pm, March 24th, electricity supply to common spent fuel
pool has started from external power source. At around 6:05 pm, fuel pool
cooling pump was started. to cool the pool.

- We found no signs of abnormal situation for the casks by visual
observation during the patrol activity. A detailed inspection is under
preparation.

- At Units 5 and 6, in order to prevent hydrogen gas from accumulating
within the buildings, we have made three holes on the roof of the reactor
building for each unit.

- In total 12 fire engines are lent for the water spraying to the spent
fuel pools and water injection to the nuclear reactors by various
regional fire departments* as well as Tokyo Fire Department. Also,
instruction regarding the setting and operation of large scale
decontamination system was provided by Niigata City Fire Headquarter
and Hamamatsu City Fire Headquarter.
•: Koriyama Fire Department, Iwaki Fire Brigade Headquarters, Fire
Headquarters of Sukagawa District Wide Area Fire-fighting Association,
Yonezawa City Fire Headquarters, Utsunomiya City Fire Headquarters, Fire
Headquarters of Aizu-Wakamatsu wide area municipal association, Saitama
City Fire Bureau, and Niigata City Fire Bureau.

- By March 22nd, Units 1 through 6 were started to be energized from the
external power source.

- At 3:30PM, March 27th, we found that there was water in the trenches of
Units 1 to 3. The radioactive emission at the surface of the water was
0.4mSv/h for Unit 1 and over 1,OOOmSv/h for Unit 2. As for Unit 3, we
couldn't have access to the surface because of debris. We will continue
to monitor water in the trenches.

- At 12:03 pm, March 29th, when taking off the flange of the pipe of the
seawater piping of the Residual Heat Removal System, 3 workers from our
subcontractor were soaked with water in the pipe. After wiping the water
off, we confirmed that there was no radioactive contamination to their
bodies.

- We will continue to take all measures to ensure the safety and to
continue monitoring the surrounding environment around the Power Station.
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Press Release (Mar 30,2011)
Plant Status of Fukushima Daini Nuclear Power Station (as of 3:00 pm March 30th)

[No update from the last release issued at 9:00 am, March 30th]

Unit Status
1 -Reactor cold shutdown, stable water level, offsite power is

available.
* No reactor coolant is leaked to the reactor containment vessel.
* Maintain average water temperature below 100°C in the Pressure

Suppression Chamber.
2 Reactor cold shutdown, stable water level, offsite power is

available.
N Mo reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100°C in the Pressure
Suppression Chamber.

3 Reactor cold shutdown, stable water level, offsite power is
available.
No reactor coolant is leaked to the reactor containment vessel.
Maintain average water temperature below 100'C in the Pressure
Suppression Chamber.

4 Reactor cold shutdown, stable water level, offsite power is
available.

* No reactor coolant is leaked to the reactor containment vessel.
* Maintain average water temperature below 100°C in the Pressure

Suppression Chamber.
Other N.A.

IUlDaIN paw 13

http://www.tepco.co.jp/en/press/corp-com/release/I 1033009-e.html 3/30/2011



TEPCO : Press Release I Fuel Cost Adjustment in Electricity Fees for May 2011 Page 1 of 1

Press Releases

Press Release (Mar 30,2011)
Fuel Cost Adjustment in Electricity Fees for May 2011

Due to the publication of fuel prices from December 2010 to February 2011
(trade statistics prices for crude oil, liquefied natural gas (LNG) and
coal published by Ministry of Finance Japan), a fuel cost adjusted unit
price for May 2011 is fixed as per enclosure.

Fuel cost adjustment system:
"Fuel cost adjustment system" is a system designed to automatically adjust
monthly electricity fees based on fluctuations in (actual recorded) fuel
prices for crude oil, LNG and coal.

Appendix: Fui. Costi !.n n e I , -s 11: 1 ",' ]
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Press Release (Mar 30,2011)
Smoke generation from the turbine building at Fukushima Dalichi Nuclear Power Station Unit 2

On approximately 5:56 pm, March 30th 2011, TEPCO employee discovered smoke
generation from power panel (*)at the turbine building Unit 1 (Reactor
cold shoutdown). On 5:57 pm, March 30th 2011, TEPCO immediately reported
this incident to the fire department.

Subsequently the fire department consisting of TEPCO employee inspected
the area. On approximately 6:13 pm, March 30th 2011,we confirmed the smoke
generation stopped after interrupt electrical supply to the power panel.

From now, the fire department will conduct inspection around the area.

TEPCO will also conduct an investigation into a cause in detail.
This incident will not cause any effect of radiation externally.

(* power panel: power supply board to supply electricity to the motor of
a drawing water pump to the outdoor duct.
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Collins, Elmo

From: Weber, Michael
Sent: Wednesday, March 30, 2011 5:25 AM
To: Wiggins, Jim
Cc: Zimmerman, Roy; Leeds, Eric; Johnson, Michael; Sheron, Brian; Casto, Chuck; Dorman, Dan;

ET05 Hoc; Virgilio, Martin; Borchardt, Bill; Boger, Bruce; Collins, Elmo
Subject: RESPONSE - IDEAS FOR COVERING THE DAILY 8:00pm CONSORTIUM CALL

I suggest we continue to provide support for the consortium calls out of the Ops Center for now, pending adjustments to
the agency's overall response. The teams support for the consortium directly supports our Site Team in Japan. During
yesterday morning's call, the Liaison Team took action to consolidate the list of requests for assistance and to vet that
list with the Site Team, other agencies, and industry to have a single list for all to use and track the status of fulfilling the
requests. This will help to stabilize our support for the consortium. In addition, we are still waiting for a high level
decision on which agency (DOD?) will take the lead for the government in partnering with the industry (INPO lead) on
the consortium. Once that decision is made (expected within the next several days), that agency can assume the lead

for the consortium and NRC can support that agency by participating off-hours through the Ops Center.

Did we establish a new time for the call with the Site Team? As of yesterday (day shift), the consortium members were

shooting to conduct the call at 1900 EDT, but the Liaison Team had action to coordinate with the Site Team to confirm

feasibility of the new time for the call. Liaison Team also had action to request the Site Team to designate one or two

individuals to serve as the lead Point(s) of Contact on the Site Team on consortium matters.

Thanks

From: Wiggins, Jim
Sent: Wednesday, March 30, 2011 5:18 AM
To: ET05 Hoc; Virgilio, Martin; Weber, Michael
Cc: Zimmerman, Roy; Leeds, Eric; Johnson, Michael; Sheron, Brian; Casto, Chuck; Dorman, Dan
Subject: FYI: IDEAS FOR COVERING THE DAILY 8:00pm CONSORTIUM CALL

After considering options for senior stateside coverage of the daily (8:00pm) Consortium call, I come out that
the responsibility should go to the line - i.e. in NRR, RES or NRO.

Pros -

* Continuity - will provide for a recognized POC for the call that will not be affected by rotating ET
Directors

* Can provide for a consistent, durable response
• Looks forward to the eventual staff-down of the Ops Ctr while mitigation and recovery actions continue

in country

Cons

* Will require commitment of an SES staffer daily at night for the call

* Potentially disconnected from the watch in the Ops Ctr

Other options considered - ET Director, RST Director, Japan site team director or deputy....

Seems this should be an OEDO decision since if the recommendation is taken, it obligates a line organization.



Coillins, Elmo

From:
Sent:
To:

Subject:
Attachments:

LIA07 Hoc
Wednesday, March 30, 2011 5:32 AM
LIA07 Hoc; Borchardt, Bill; Bradford, Anna; Cohen, Shari; Collins, Elmo; Cooper, LaToya;
Dyer, Jim; ET07 Hoc; Flory, Shirley; Gibbs, Catina; Haney, Catherine; Hudson, Sharon;
Jaczko, Gregory; Johnson, Michael; Leeds, Eric; Loyd, Susan; Pace, Patti; Schwarz, Sherry;
Sheron, Brian; Speiser, Herald; Sprogeris, Patricia; Taylor, Renee; Virgilio, Martin; Walker,
Dwight; Walls, Lorena; Weber, Michael
Updates for Go Book - 0630 EDT March 30, 2011
NRC Status Update 3.30.11--0430.pdf; ET Chronology 3-30-11 0600.pdf; TEPCO Press
Release 214.pdf; TEPCO Press Release 215.pdf; TEPCO Press Release 212.pdf; TEPCO
Press Release 213.pdf

Please find attached updated information for the "Go Books."

The updates include:

- The latest Status Update (0430 EDT, March 30, 2011)
- The latest ET Chronology
- The latest TEPCO Press Releases (212-215)

Please let me know if you have any questions or concerns.

-Jim

Jim Anderson

Office of Nuclear Security and Incident Response
US Nuclear Regulatory Commission
LIAO7.HOC@nrc.gov (Operations Center)
James.anderson@nrc.gov
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Press Release (Mar 30,2011)
Implementation Plan of Rolling Blackouts on and after March 31, 2011

Due to the tight power supply-demand balance, TEPCO has been implementing
rolling blackouts since Monday, March 14. We sincerely regret causing
anxiety and inconvenience to our customers and the society. We appreciate
your cooperation in conserving electricity consumption.
For customers who will be subject to rolling blackouts, please be prepared
for the announced blackout periods. Also, for the customers who are not
subject to blackouts, we would appreciate your continuous cooperation in
reducing electricity usage by turning off unnecessary lightingas and
electrical appliances.
We will inform the implementation plan of rolling blackouts on and after
March 30, 2011 as follows:

o Implementation plan of rolling blackout on March 31 (Thu.)
On March 31, Thursday, no rolling blackout will be implemented in any time
periods based on the today's power demand, the weather forecast on March
31 and the trend of the power supply. Because of your cooperation in
conserving electricity, we can avoid the rolling blackout for tomorrow.
We appreciate your continuous cooperation

o Implementation plan of rolling blackouts on April 1 (Fri)-
April 6 (Wed)

Please refer to the appendix for details.

*The actual blackout period for each Group is planned to be maximum
about 3 hours during the relevant scheduled time period.

@Each blackout period for each Group differs every day and starting
and ending time of blackout periods may slightly differ.

eDepending on the supply-demand balance of the day, planned blackouts
may not be carried Out. In case the electricity supply-demand balance
becomes tighter than expected, we will reconsider the rolling blackout
plan and inform you accordingly before we implement the revised plan.

*A blackout may occur in the adjacent areas where the planned blackouts
are carried out

[Others]
eIn order to prevent fires, please make sure to switch off electric

appliances such as hair driers when you leaving home.
ePlease carefully pay attention to the traffic at the crossings in

case the traffic lights are suddenly turned off.
*As for the buildings and apartments, please be aware that equipments

and facilities such as elevators, automatic doors, automatic locks, and
multilevel parking lots will not function. In particular, please avoid
using elevators during the scheduled blackouts.

4Reference>
oPrediction of demand and supply on March 30

Estimated Demand 34,000 MW (18:00-19:00)
Supply Capacity 38,000 MW

oPrediction of demand and supply on March 31
Estimated Demand 34,000 MW (18:00-19:00)
Supply Capacity 38,000 MW

*Prediction of demand
According to the weather forecast, the temperature tomorrow on March 31
will be normal. We assume the estimated peak demand on March 31 will be
34,000MW, equal to the estimated demand today on March 30.

*Estimated demand and supply capacity may change depending on the
situation of the day.

Append ix:io.:~~. ri: ),5.:*,k ;nc:t. a.jr .(1
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Wagner, Katie

From: Wagner, Katie
Sent: Wednesday, March 30, 2011 3:30 PM
To: Jimenez, Juan
Subject: RE: Sharepoint

Awesome, thanks! One more thing, I just marked an item as "Ongoing" and didn't see it pop up in the "Other"
report, could you add that to the "Other" report?

From: Jimenez, Juan
Sent: Wednesday, March 30, 2011 3:06 PM
To: Wagner, Katie
Subject: RE: Sharepoint

Alright, its done

From: Wagner, Katie
Sent: Wednesday, March 30, 2011 1:42 PM
To: Jimenez, Juan
Subject: Sharepoint

Hi Juan,

Could you please add "Ongoing" as a status?

Also, I was thinking that especially for the "Pending" and "Complete" Sharepoint reports it may be helpful to
add that to the heading at the top of the page on the report like "Status of Japan-Related Requests: Pending
Requests" and "Status of Japan-Related Requests: Completed Requests".

Thank you in advance for your help!
Katie



Lee, Richard ..... ___- _-__ .

From: Lee, Richard
Sent: Wednesday, March 30, 2011 5:02 PM
To: Armstrong, Janine
Cc: Eisenberg, Wendy
Subject: RE: M. Salay, PHEBUS and SARNET, Bergen, Netherlands, March 27-April 2, 2011

Thx, Janine
Ricahrd

From: Armstrong, Janine
Sent: Wednesday, March 30, 2011 4:58 PM
To: Lee, Richard
Cc: Eisenberg, Wendy
Subject: RE: M. Salay, PHEBUS and SARNET, Bergen, Netherlands, March 27-April 2, 2011

Hi Mr. Lee:

Attached is a copy of Mr. Salay's country clearance worksheet and what we received back from DOS.

Mr. Salay will need to-do a country Ciearance for Japan via CountryClearance.resource(,,nrc.aov.

Janine

From: Eisenberg, Wendy
Sent: Wednesday, March 30, 2011 4:47 PM
To: Armstrong, Janine
Cc: Lee, Richard
Subject: FW: M. Salay, PHEBUS and SARNET, Bergen, Netherlands, March 27-April 2, 2011

Janine:

One of our RES Travelers, Mike Salay, is currently on travel to the Netherlands; however, he has been assigned to the 3rd

team to go to Japan, leaving 4/2/11.

Mike's supervisor, Richard Lee, is looking for a copy of Mike's country clearance cable - I do not seem to have it.

Would you be able to find it in your records and if so, would you please send it to Richard Lee?

Thanks.

From: Wach, Lisa
Sent: Monday, February 28, 2011 9:11 AM
To: RES International Travel Dist
Cc: Salay, Michael
Subject: M. Salay, PHEBUS and SARNET, Bergen, Netherlands, March 27-April 2, 2011

Please find attached the Pre-Trip Notification for Michael Salay's trip to Bergen, Netherlands, March 27-April 2,
2011.

Please direct any questions regarding this Pre-Trip Notification to Michael Salay, 301-251-7543.

34
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Lee, Richard

From:
Sent:
To:
Subject:

Lee, Richard
Wednesday, March 30, 2011 10:44 PM
rogaunt@sandia.gov
Mike Salay is on his way to Japan soon

Randy:

Mike is leaving for Japan on Sunday, April 3. I asked him to return from the Phebus meeting
in the Netherlands.

Richard

26
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Lee, Richard

From: Lee, Richard
Sent: Thursday, March 31, 2011 1:39 PM
To: Kardaras, Tom
Subject: RE: Request - Fukushima related problems

Thanks, Tom:
For the hard drive, I am the only one.
Appreciate it.
Richard

From: Kardaras, Tom
Sent: Thursday, March 31, 2011 12:30 PM
To: Lee, Richard
Subject: RE: Request - Fukushima related problems

Richard,

I will pass this on to our coordinator, John Wucher, and we will open up tickets with CSC, to address each item
for each person. Are you the only one with the hard drive issue?

Regards,
Tom Kardaras, Deputy Director (Acting)
Program Management, Policy Development and Analysis Staff
Office of Nuclear Regulatory Research
(o) 301-251-7667

From: Lee, Richard
Sent: Thursday, March 31, 2011 12:04 PM
To: Kardaras, Tom
Subject: Request - Fukushima related problems
Importance: High

Hi, Tom:

Because of our responses to the Fukushima crisis:

(1) Email: Some of us (Mike Salay, Hossein Esmaili,.Charlie Tinkler, .. ) are experiencing very large
volume of e-mails, and our e-mails are piling up faster than we can archive , ... Please advise me how
we can get our mail box size increase for the time - being.

(2) We are getting and generating many large images files, my hard drive storage is running out of space.
Hence, operations are slowing down on my computer. Can one replace my hard drive with a larger
one.

Thanks, Richard

46
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Esmaili, Hossein

.1.

From:
Sent:
To:
Subject:

X-1-/ -"

Esmaili, Hossein
Monday, April 04, 2011 11:17 AM
Chang, Richard
RE: Fukishima Accident Progression

I just to Don - I don't think NRC is keeping an official timeline.

-hossein

From: Chang, Richard
Sent: Monday, April 04, 2011 10:30 AM
To: Esmaili, Hossein
Subject: RE: Fukishima Accident Progression

Thank you... this isn't urgent though.

From: Esmaili, Hossein
Sent: Monday, April 04, 2011 9:34 AM
To: Chang, Richard
Subject: RE: Fukishima Accident Progression

Richard, I will ask this afternoon.

hossein

From: Chang, Richard
Sent: Monday, April 04, 2011 7:59 AM
To: Esmaili, Hossein
Subject: Fukishima Accident Progression

Hossein,

I was wondering if there was an official NRC timeline for the fukishima accident progression?

Thanks,

Richard Chang
Program Manager
RES/DSA/SPB
301-251-7980

1



Esmaili, Hossein , -

From: Esmaili, Hossein
Sent: Tuesday, April 05, 2011 8:48 AM
To: Salay, Michael; Lee, Richard
Subject: RE: ACTION: PMT request for MELCOR source term (Fukushima)

Mike,

Rob usually got some plant parameters from TEPCO (like pressures, temperatures, etc.) as you have seen
before. Could you make sure you send them so we have updated data.

Thanks

hossein

From: Salay, Michael
Sent: Tuesday, April 05, 2011 8:44 AM
To: Lee, Richard
Cc: Esmaili, Hossein
Subject: Re: ACTION: PMT request for MELCOR source term (Fukushima)

I forgot to mention on call. I've put today's summary on g:/dsa/fstb/fukushima. I'll keep putting stuff there.

From: Lee, Richard
To: Esmaili, Hossein; Randy Gauntt (SNL) <rogaunt@sandia.aov>; Salay, Michael
Sent: Tue Apr 05 08:34:29 2011
Subject: FW: ACTION: PMT request for MELCOR source term (Fukushima)

FYI

From: PMT11 Hoc
Sent: Monday, April 04, 2011 3:14 PM
To: Lee, Richard
Cc: Hoc, PMT12; PMT02 Hoc; PMT11 Hoc; Tinkler, Charles; Schaperow, Jason; Gibson, Kathy; Gibson, Kathy; Gavrilas,
Mirela
Subject: ACTION: PMT request for MELCOR source term (Fukushima)

Richard,

This email follows up on our conversation earlier today, and previous emails from the Protective Measures Team, for
RES to review a specific RASCAL case (plausible release case no. PRC-V3) using MELCOR. Attached is a Word document
that that provides details on this request.

This request was approved by the Executive Team this afternoon.

If possible, the PMT would like to meet with RES staff and representatives of the Reactor Safety Team tomorrow (before

2:00 PM) to discuss this request.

Tony

PMT Dose Assessment



Lee, Richard

From: Lee, Richard
Sent: Tuesday, April 05, 2011 1:08 PM
To: Voglewede, John
Subject: RE: MOX

John:
Mourad did that last week. I can ask him to talk to you.
Richard

From: Voglewede, John
Sent: Tuesday, April 05, 2011 10:35 AM
To: Lee, Richard
Subject: MOX

Richard,

What did you finally submit regarding the MOX question from Commissioner Ostendorff?

John

12



Lee, Richard

From:
Sent:
To:
Cc:
Subject:

Mikey-san:

Lee, Richard
Tuesday, April 05, 2011 1p:28 ýM
Salay, Michael
rogaunt@sandia.gov•RE: Source term - •:, .,i.." ,/

What restrictions are you taking about?

Richard

From: Salay, Michael
Sent: Tuesday, April 05, 2011 7:21 PM
To: Tinkler, Charles; Lee, Richard; 'rogaunt@sandia.gov'
Subject: Source term

Guys,

We are looking into getting MACCS restriction removed.

-Mike
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Lee, Richard

From:
Sent:
To:
Subject:

Randy:

Lee, Richard -

Wednesday, April 06, 2011 10:54 PM
Gauntt, Randall 0
RE: inquiry

Another question is the remaining source term in Unit 4 spent fuel pool. If condition
deteriorates, what will be the source term coming out of the Unit 4 SFP. Are you doing this
analysis as well? Dr. Peter Lyons is in Tokyo. Have you run into him?

What is Mikey-san doing? Do you work closely with him throughout the day? NRC is asking for
volunteer for the next group of staff to dispatch. Does Mike wants to stay longer? If you
stay longer he might incline to stay.

Do you think the team dispatch by DOE compliment the NRC team?

Richard

From: Gauntt, Randall 0 [rogaunt@sandia.gov]
Sent: Wednesday, April 06, 2011 9:49 PM
To: Lee, Richard
Subject: RE: inquiry

Not sure.
Looking for an exit point.
Will need to check with John Kelly and our NNSA - but we have
local NRC team while at the same time gathering what is known
material may be hard to find later.

Our near term deliverable for NRC is some kind of source term
have to leave the site unattended.

mostly been supporting the
about accidents and data. This

for the reactors in case they

What is on your mind?

Randy

From: Lee, Richard [Richard.Lee@nrc.gov]
Sent: Wednesday, April 06, 2011 7:34 PM
To: Gauntt, Randall 0
Subject: inquiry

Randy:

When will you be returning to U.S.?

Richard

8



Lee, Richard "4;'.

From: Lee, Richard
Sent: Wednesday, April 06, 2011 4:53 PM
To: Wagner, Katie
Subject: RE: If you have coded ANY T&A to Japan and you are not on this list

Katie:

On mine in the table, could you please change it from "Office Support" to "Office Support/DOE Science
Council/DOE-OSTP-NRC-Japan consultation."

Thanks, Richard

From: Wagner, Katie
Sent: Wednesday, April 06, 2011 4:47 PM
To: Greenwood, Carol
Cc: Lee, Richard
Subject: RE: If you have coded ANY T&A to Japan and you are not on this list

Carol - I have been using the Japan TAC. As a DSA POC for the Japan-Related Requests Sharepoint page I
have been providing office support. Thanks, Katie

From: Greenwood, Carol
Sent: Wednesday, April 06, 2011 4:34 PM
To: Bernard, Matthew; Bowlin, Elizabeth; Calvo, Antony; Figueroa, Gladys; Gingrich, Chester; Hoxie, Chris; Hudson,
Nathanael; Ireland, Andrew; Li, Zhian; Murray, Christopher; Staudenmeier, Joseph; Thurston, Carl; Tien, Kirk; Velazquez-
Lozada, Alexander; Whitman, Josh; Armstrong, Kenneth; Bajorek, Stephen; Bano, Mahmooda; Bowlin, Elizabeth; Boyd,
Christopher; Elkins, Scott; Greenwood, Carol; Rubin, Stuart; Shaffer, Sarah; Sherbini, Sami; Voglewede, John; Aissa,
Mourad; Algama, Don; Flanagan, Michelle; Notafrancesco, Allen; Raynaud, Patrick; Scott, Harold; Wagner, Katie; Brock,
Terry; Bush-Goddard, Stephanie; Lewis, Doris; Saba, Mohammad; Schaffer, Steven; Shaffer, Vered; Tomon, John; Barr,
Jonathan; Basu, Sudhamay; Kelly, Joseph; Madni, Imtiaz; Nosek, Andrew; Rubin, MichaeIB; Shaffer, Sarah; Tene,
Kimberly; Zaki, Tarek; Dorn, Jaclyn; Elkins, Scott; Frankl, Istvan; Harrington, Ronald; Krepel, Scott; Krotiuk, William; Lien,
Peter; Marshall, Shawn; Ramirez, Annie; Yarsky, Peter; Chang, Richard; Coates, Anissa; Ghosh, Tina; Gonzalez, Sergio
Subject: If you have coded ANY T&A to Japan and you are not on this list

Please let me know as we need to provide names to the OCFO.

Please also let me know what type of support you provided.

Name Kind of Support

Abdelghani Zigh Office Support
Anthony Huffert Ops Center: PMTR Dose Assessment (RASCAL)

Carlos Navarro Office Support
Carol Greenwood Ops Center: EST Admin. Assistant

Casper Sun Ops Center: PMTR Dose Assessment (RASCAL)

Charles Tinkler Office Support

Don Algama Ops Center: EST Actions Officer

Hossein Esmali Ops Center: Severe Accident / PRA

James Corson Ops Center: EST Actions Officer

Jason Schaperow Ops Center: Severe Accident / PRA

1



Kathv Halvev Gibson Ops Center: PMTR Director
Michael Salay Ops Center: Severe Accident / PRA

Patricia Santiago Office Support
Ray Skarda Ops Center: Severe Accident / PRA
Richard Lee Office Support
Tarek Zaki Office Support

Regards

Carol Greenwood
Lead Administrative Assistant
RES/DSA
Phone: 301-251-7499

2



Quayle, Lisa

From: Virgilio, Martin
Sent: Saturday, April 09, 2011 12:10 PM
To: Evans, Michele; Miller, Chris
Cc: Casto, Chuck; Collins, Elmo
Subject: Global Assessment

Michele

Do we know if the Site Team is still developing a global assessment of the issues related to
reactor/spent fuel pool stabilization and safety. Chuck and Elmo have a vision around a
transition of NRC involvement to another "state" that includes the acceptance of this global
assessment, an increased involvement of the Consortium and the near term support from NRC's
RST. It might be that this has been overtaken by the work you are doing in support of the
Chairman.

Marty

r,

I



Bensi, Michelle

From: Bensi, Michelle
Sent: Thursday, April 14, 2011 11:47 AM
To: Beasley, Benjamin
Subject: Any objections to this email?

Ben,
FYI, I am planning to send the following email to Eric over in NRR.
Before I send anything, I just want to make sure you don't have any objections.
Thanks,
Shelby

Hello Eric,

As I mentioned to you on the phone, a couple of the questions on the SharePoint site reflect information that is
outdated or inconsistent with information contained in other communication plans. Please see the specific
questions/comments below.

Thank you,

Shelby Bensi

Questions 46 + 47: Information is not up to date

46. Question: Did the Japanese underestimate the size of the maximum credible earthquake and tsunami that
could affect the plants?
Answer: The magnitude of the earthquake was somewhat greater than was expected for that part of the
subduction zone. However, the Japanese nuclear plants were recently reassessed using ground motion levels
similar to those that are believed to have occurred at the sites. The ground motions against which the
Japanese nuclear plants were reviewed were expected to result from earthquakes that were smaller, but were
much closer to the sites. The NRC does not currently have information on the maximum tsunami height that
was expected at the sites.

47. Question: How high was the tsunami at the Fukushima nuclear plants?
Answer: The tsunami modeling team at the National Oceanic and Atmospheric Administration's Pacific Marine
Environmental Lab have estimated the wave height just offshore to be approximately 8 meters in height at
Fukushima Daiichi and approximately 7 meters in Fukushima Daini. This is based on recordings from NOAA's
Deep-ocean Assessment and Reporting of Tsunamis (DART) buoys and a high resolution numerical model
developed for the tsunami warning system. If plant recordings exist they werenot yetprovided to the NRC.

Comment: The TEPCO and NEI websites have posted updates related to the height of the tsunami as well as
the design basis for the Fukushima units. Thus, it is not accurate to say that information is not available
(though perhaps the information has not been confirmed independently by the NRC). Please see the following
links for the specific posts:

http:p://nei. or•/newsandevents/information-on-the-iapanese-earthquake-and-reactors-in-that-region/*apan-
earthquake-additional-nei-updates/iapan-earthquake-nei-updates-for-monday-march-21/

http://www.tepco.co. ip/en/press/corp-com/release/1 104091 0-e. html
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Because this is an inherently dynamic situation, these wave height estimates may change in the future. It may
be valuable to provide links to the above reports or provide specific information with a note such as "current as
of XX/XX/XX."

Question 60: Inaccurate descriptor

60. Question: Does GI-1 99 provide rankings of US nuclear plants in terms of safety?
Answer: The NRC does not rank nuclear plants by seismic risk. The 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 US (CEUS) are warranted, consistent with NRC
directives. The results of the GI-1 99 safety risk assessment should not be interpreted as definitive estimates of
plant-specific seismic risk because some analyses were very conservative making the calculated risk higher
than in reality. The nature of the information used (both seismic hazard data and plant-level fragility
information) make these estimates useful only as a screening tool.

Comment: "Very" should be removed before the word "conservative."

Question 61: revision of word choice

61. Question: What is Generic Issue 199 about?
Answer: GI-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 motion above the seismic design
basis for some nuclear plants in the Central and Eastern United States, although is still low, is !arger than
previous estimates.

Comment: Replace the above answer with the following answer taken directly out of the GI-1 99
Communication Plan:
"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."
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Esmaili, Hossein

From: Esmaili, Hossein
Sent: Thursday, April 14, 2011 7:54 AM
To: Chang, Richard
Cc: Santiago, Patricia; Lee, Richard
Subject: RE: SOARCA insights relevant to Japan 4711 .docx

Richard,

I already gave you the timeline we are keeping based on press releases, etc. I do not have any new
•_information for now - but I will keep you informed.

hossein

From: Chang, Richard
Sent: Thursday, April 14, 2011 7:47 AM
To: Esmaili, Hossein
Cc: Santiago, Patricia
Subject: RE: SOARCA insights relevant to Japan 4711.docx

Hossein,

U Thanks for the discussion with me yesterday. Based on what I think I heard, you advised me to hold off on I
getting my timetable to Kathy, because another timetable is in the works. Would you be free to talk a little
nore about this today (<10min)?

Zegards,
Richard

From: Esmaili, Hossein
Sent: Wednesday, April 13, 2011 4:59 PM
To: Chang, Richard
Cc: Marksberry, Don
Subject: RE: SOARCA insights relevant to Japan 4711.docx

Richard,
0 C-ý

Don is keeping an unofficial chronology of events (see attached email). We are still trying to figure out what
vent on.

hanks

hossein

From: Chang, Richard
Sent: Wednesday, April 13, 2011 4:11 PM
To: Esmaili, Hossein
Subject: RE: SOARCA insights relevant to Japan 4711.docx

Hossein,

I was wondering if you had a chance to look through this?

I.



Thanks,
Richard

From: Chang, Richard
Sent: Thursday, April 07, 2011 1:43 PM
To: Esmaili, Hossein; Tinkler, Charles
Cc: Schaperow, Jason
Subject: SOARCA insights relevant to Japan 4711.docx

Charlie and Hossein,

Kathy recommended that I send this over to you guys to look at in regards to the timeline... she was wondering
if there was another timeline floating around that this may match. I got my information from 2 sources GRS
and a 3/28/11 DOE Presentation.

The bullets I have essentially cannibalized from a previous writeup from Charlie (except for the bullet that startsj7
'SOARCA insights that may be relevant to Japan).

Thanks,
Richard
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Bensi, Michelle

From:
Sent:
To:
Subject:

Bensi, Michelle
Tuesday, April 19, 2011 5:02 PM
Kammerer, Annie
tsunami and earthquake together?

L", &1'4ý ,

Hi Annie,

I hope you are doing well. I believe I saw an email that you were out last week... I hope you had a nice time! -

I am finishing up the revision of the seismic document. Various parts are currently out for review and clearance for
public distribution.
There are a couple unanswered questions that remain. Some of the questions will probably stay unanswered and
not make it into the final document. However, there is one question I believe you already have the answer to
(based on emails to Apostolakis?):

Question: How are combined seismic and tsunami events treated in risk space?Are they considered together?

Current Answer: The PRA Standard (ASME/ANS-Ra-Sa2009) does address the technical requirementsfor 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.

Do you have an answer-to this question that you can send me?

Thanks,
Shelby
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