Questions and Answers for Chairman Jaczko
March 11, 2011 Japan Earthquake/Tsunami Aftermath
As of 6 a.m. 3/12/2011
1. What is the NRC doing about the emergencies at the nuclear power plants in Japan? Are
you sending staff over there?
Public Answer: We are closely following events in Japan, working with other agencies of the federal
government, and have been in direct contact with our counterparts in that country. In addition, we
are ready to provide assistance if there is a specific request. An NRC staffer is participating in the
USAID team headed to Japan.
Additional technical, non-public information:
We are taking the knowledge that the staff has about the design of the US nuclear plants and we are
applying this knowledge to the Japan situation. For example, this includes calculations of severe
accident mitigation that have been performed.
2. What's going to happen following the explosion everyone's seen from the video footage?
Public Answer: If a similar event occurred at a U.S. nuclear power plant, the NRC would be seeking
information to answer several questions, including: What's the status of the reactor core, the reactor
vessel and the containment building? What radiation measurement equipment is available and what
measurements are being reported? What efforts are being taken to keep the public safe? How did
the explosion affect efforts to keep the nearby reactors in a safe condition? And most importantly What can the NRC do to help?
Additional technica1,non-public information:
3. What should people in Alaska, Hawaii and the West Coast do to protect themselves from
fallout?
Public Answer: The available evidence shows the United States can be expected to avoid any
impacts from radioactive material, so no public action is necessary. We believe there is very low risk
to the US considering the long distance from the US and the type of event. The NRC continues to
analyze the available information, and existing monitoring equipment can detect any materials
before they could present a hazard.
Additional technical, non-public information: NRC is working with DHS, EPA and other federal
partners to ensure monitoring equipment is properly positioned, based on meterological and other
relevant information.
4. Can this happen here i.e. an earthquake that significantly damages a nuclear power plant?
Are the Japanese plants similar to U.S. plants?
Public Answer: All U.S. nuclear power plants are built to withstand environmental hazards, including
earthquakes and tsunamis. Even those plants that are located outside of areas with extensive

seismic activity are designed for safety in the event of such a natural disaster. The NRC requires
that safety-significant structures, systems, and components be designed to take into account the
most severe natural phenomena historically reported for the site and surrounding area and then
goes further. Nuclear power plants are designed to be safe based on historical data and projections
regarding the area's maximum credible earthquakes.
The Japanese facilities are similar in design to several US facilities.
Additional technical, non-public information:
The reactor design is a Boiling Water Reactor that is similar to some of the designs here in the US.
5. What would U.S. plants do in this situation?
Public Answer: The NRC requires plant designs to include multiple and diverse safety systems, and
plants must test their emergency preparedness capabilities on a regular basis. Plant operators are
very capable of responding to significant events. In addition, NRC regulations require plants to have
plans in place that would allow them to mitigate even "worst case scenarios".
Since 9/11, we have implements requirements for licensees to have additional response capabilities
for extreme situations.
Additional technical, non-public information:
Our nuclear plants have procedures in place to address a variety of accident scenarios, including
abnormal operating procedures and emergency plans.
6. Are U.S. power plants designed to withstand tsunamis?
Public Answer: Yes. Plants are built to withstand a variety of environmental hazards and those
plants that might face a threat from tsunami are required to withstand large waves and the maximum
wave height at the intake structure (which varies by plant.)
Additional, technical, non-public information:
Tsunami have been considered in the design of US nuclear plants since the publication of
Regulatory Guide 1.59 in 1977. Nuclear plants are designed to withstand flooding from not only
tsunami, but also hurricane and storm surge. Currently the US NRC has a tsunami research
program that is focused on developing additional guidance through cooperation with the National
Oceanic and Atmospheric Administration and the United States Geological Survey.
7. Could the Japanese situation in the nuclear power plants there end up like Chernobyl?
Public Answer: Japanese nuclear power plant designs avoid the design flaws that contributed to the
Chernobyl accident. That being said, our regulatory counterparts in Japan are the best source for
information regarding the current situation there.
Additional, technical, non-public information:
Japanese nuclear power plants are built to a significant level of robustness where the Chernobyl
facility was definitely not. The design and reactor physics of Chernobyl plant are fundamentally
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different from those of the Japanese plant. The reactor core is expected to be contained and
containment is a part of the design.
8. What happens when/if a plant "melts down"?
Public Answer: In short, nuclear power plants in the United States are designed to be safe. To
prevent the release of radioactive material, there are multiple barriers between the radioactive
material and the environment, including the fuel cladding, the heavy steel reactor vessel itself and
the containment building, usually a heavily reinforced structure of concrete and steel several feet
thick.
Additional, technical, non-public information:
The melted core may melt through the bottom of the vessel and flow onto the concrete containment
floor. The core may melt through the containment liner and release radioactive material to the
environment.
9. Should people in Japan take KI?
Public Answer: The Japanese people should listen to the public authorities in Japan regarding
protective actions. KI - potassium iodide - is one of the protective measures that might be taken in
a radiological emergency in this country. We do not know ifthis measure is necessary or appropriate
in the Japanese situation.
Additional, technical non-public information.
There are a range of protective measures that we use ... the most effective is evacuation.
Government officials are responsible for determining the best means to protect their public. KI is
another means for protection but evacuation and sheltering are the primary means that is used.
10. Was there any damage to U.S. reactors from either the earthquake or the resulting
tsunami?
Public Answer: No
Additional, technical non-public information:
Diablo Canyon Units 1 and 2 declared an "unusual event" based on tsunami warning following the
Japanese earthquake. They have since exited the "unusual event" declaration, based on a
downgrade to a tsunami advisory.
11. Has this incident changed the NRC perception about earthquake risk?
Public Answer: As is prudent, the NRC will certainly be looking closely at this incident and the effects
on the Japanese nuclear power plant in the future to see if any changes are necessary to NRC
regulations.
Additional, technical, non-public information.
We expect that there would be lessons learned, etc.
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12. Will this incident affect new reactor licensing?
Public Answer: It is not appropriate to hypothesize on such a future scenario at this point.
Additional, technical non-public information:
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Questions and Answers for Chairman Jaczko
March 11, 2011 Japan Earthquake/Tsunami Aftermath
As of 7:30 a.m. 3/12/2011
1. What is the NRC doing about the emergencies at the nuclear power plants in Japan? Are
you sending staff over there?
Public Answer: We are closely following events in Japan, working with other agencies of the federal
government, and have been in direct contact with our counterparts in that country. In addition, we
are ready to provide assistance if there is a specific request. An NRC staffer is participating in the
USAID team headed to Japan.
Additional technical, non-public information:
We are taking the knowledge that the staff has about the design of the US nuclear plants and we are
applying this knowledge to the Japan situation. For example, this includes calculations of severe
accident mitigation that have been performed.
2. What's going to happen following the steam explosion everyone's seen from the video
footage?
Public Answer: If a similar event occurred at a U.S. nuclear power plant, the NRC would be seeking
information to answer several questions, including: What's the status of the reactor core, the reactor
vessel and the containment building? What radiation measurement equipment is available and what
measurements are being reported? What efforts are being taken to keep the public safe? How did
the explosion affect efforts to keep the nearby reactors in a safe condition? And most importantly What can the NRC do to help?
Additional technical, non-public information:
3. What should people in Alaska, Hawaii and the West Coast do to protect themselves from
fallout?
Public Answer: The available evidence shows the United States can be expected to avoid any
impacts from radioactive material, so no public action is necessary. We believe there is very low risk
to the US considering the long distance from the US and the type of event. The NRC continues to
analyze the available information, and existing monitoring equipment can detect any materials
before they could present a hazard.
Additional technical, non-public information: NRC is working with DHS, EPA and other federal
partners to ensure monitoring equipment is properly positioned, based on meterological and other
relevant information.

4. Can this happen here i.e. an earthquake that significantly damages a nuclear power plant?
Are the Japanese plants similar to U.S. plants?
Public Answer: All U.S. nuclear power plants are built to withstand environmental hazards, including
earthquakes and tsunamis. Even those plants that are located outside of areas with extensive
seismic activity are designed for safety in the event of such a natural disaster. The NRC requires
that safety-significant structures, systems, and components be designed to take into account the
most severe natural phenomena historically reported for the site and surrounding area and then
goes further. Nuclear power plants are designed to be safe based on historical data and projections
regarding the area's maximum credible earthquakes.
The Japanese facilities are similar in design to several US facilities.
Additional technical, non-public information:
The reactor design is a Boiling Water Reactor that is similar to some of the designs here in the US.
5. What would U.S. plants do in this situation?
Public Answer: The NRC requires plant designs to include multiple and diverse safety systems, and
plants must test their emergency preparedness capabilities on a regular basis. Plant operators are
very capable of responding to significant events. In addition, NRC regulations require plants to have
plans in place that would allow them to mitigate even "worst case scenarios".
Since 9/11, we have implements requirements for licensees to have additional response capabilities
for extreme situations.
Additional technical, non-public information:
Our nuclear plants have procedures in place to address a variety of accident scenarios, including
abnormal operating procedures and emergency plans.
6. Are U.S. power plants designed to withstand tsunamis?
Public Answer: Yes. Plants are built to withstand a variety of environmental hazards and those
plants that might face a threat from tsunami are required to withstand large waves and the maximum
wave height at the intake structure (which varies by plant.)
Additional, technical, non-public information:
Tsunami have been considered in the design of US nuclear plants since the publication of
Regulatory Guide 1.59 in 1977. Nuclear plants are designed to withstand flooding from not only
tsunami, but also hurricane and storm surge. Currently the US NRC has a tsunami research
program that is focused on developing additional guidance through cooperation with the National
Oceanic and Atmospheric Administration and the United States Geological Survey.
7. What happens when/if a plant "melts down"?
Public Answer: In short, nuclear power plants in the United States are designed to be safe. To
prevent the release of radioactive material, there are multiple barriers between the radioactive
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material and the environment, including the fuel cladding, the heavy steel reactor vessel itself and
the containment building, usually a heavily reinforced structure of concrete and steel several feet
thick.
Additional, technical, non-public information:
The melted core may melt through the bottom of the vessel and flow onto the concrete containment
floor. The core may melt through the containment liner and release radioactive material to the
environment.
8. Should people in Japan take KI?
Public Answer: The Japanese people should listen to the public authorities in Japan regarding
protective actions. KI - potassium iodide - is one of the protective measures that might be taken in
a radiological emergency in this country. We do not know ifthis measure is necessary or appropriate
in the Japanese situation.
Additional, technical non-public information.
There are a range of protective measures that we use ... the most effective is evacuation.
Government officials are responsible for determining the best means to protect their public. KI is
another means for protection but evacuation and sheltering are the primary means that is used.
9. Was there any damage to U.S. reactors from either the earthquake or the resulting
tsunami?
Public Answer: No
Additional, technical non-public information:
Diablo Canyon Units 1 and 2 declared an "unusual event" based on tsunami warning following the
Japanese earthquake. They have since exited the "unusual event" declaration, based on a
downgrade to a tsunami advisory.
10. Has this incident changed the NRC perception about earthquake risk?
Public Answer: As is prudent, the NRC will certainly be looking closely at this incident and the effects
on the Japanese nuclear power plant in the future to see if any changes are necessary to NRC
regulations.
Additional, technical, non-public information.
We expect that there would be lessons learned, etc.
11. Will this incident affect new reactor licensing?
Public Answer: It is not appropriate to hypothesize on such a future scenario at this point.
Additional, technical non-public information:
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Questions and Answers for Chairman Jaczko
March 11, 2011 Japan Earthquake/Tsunami Aftermath
As of 10:00 a.m. 3/12/2011
1. What is the NRC doing about the emergencies at the nuclear power plants in Japan? Are
you sending staff over there?
Public Answer: We are closely following events in Japan, working with other agencies of the federal
government, and have been in direct contact with our counterparts in that country. In addition, we
are ready to provide assistance if there is a specific request. An NRC staffer is participating in the
USAID team headed to Japan.
Additional technical, non-public information:
We are taking the knowledge that the staff has about the design of the US nuclear plants and we are
applying this knowledge to the Japan situation. For example, this includes calculations of severe
accident mitigation that have been performed.
2. What's going to happen following the steam explosion everyone's seen from the video
footage?
Public Answer: If a similar event occurred at a U.S. nuclear power plant, the NRC would be seeking
information to answer several questions, including: What's the status of the reactor core, the reactor
vessel and the containment building? What radiation measurement equipment is available and what
measurements are being reported? What efforts are being taken to keep the public safe? How did
the explosion affect efforts to keep the nearby reactors in a safe condition? And most importantly What can the NRC do to help?
Additional technical, non-public information:
3. What should people in Alaska, Hawaii and the West Coast do to protect themselves from
fallout?
Public Answer: The available evidence shows the United States can be expected to avoid any
impacts from radioactive material, so no public action is necessary. We believe there is very low risk
to the US considering the long distance from the US and the type of event. The NRC continues to
analyze the available information, and existing monitoring equipment can detect any materials
before they could present a hazard.
Additional technical, non-public information: NRC is working with DHS, EPA and other federal
partners to ensure monitoring equipment is properly positioned, based on meterological and other
relevant information.

4. Can this happen here i.e. an earthquake that significantly damages a nuclear power plant?
Are the Japanese plants similar to U.S. plants?
Public Answer: All U.S. nuclear power plants are built to withstand environmental hazards, including
earthquakes and tsunamis. Even those plants that are located outside of areas with extensive
seismic activity are designed for safety in the event of such a natural disaster. The NRC requires
that safety-significant structures, systems, and components be designed to take into account the
most severe natural phenomena historically reported for the site and surrounding area and then
goes further. Nuclear power plants are designed to be safe based on historical data and projections
regarding the area's maximum credible earthquakes.
The Japanese facilities are similar in design to several US facilities.
Additional technical, non-public information:
The reactor design is a Boiling Water Reactor that is similar to some U.S. designs, including Oyster
Creek, Nine Mile Point and Dresden Units 2 and 3.
5. What would U.S. plants do in this situation?
Public Answer: The NRC requires plant designs to include multiple and diverse safety systems, and
plants must test their emergency preparedness capabilities on a regular basis. Plant operators are
very capable of responding to significant events. In addition, NRC regulations require plants to have
plans in place that would allow them to mitigate even "worst case scenarios".
Since 9/11, we have implemented requirements for licensees to have additional response
capabilities for extreme situations.
Additional technical, non-public information:
Our nuclear plants have procedures in place to address a variety of accident scenarios, including
abnormal operating procedures, emergency operating procedures, sever accident guidelines and
emergency plans.
6. Are U.S. power plants designed to withstand tsunamis?
Public Answer: Yes. Plants are built to withstand a variety of environmental hazards and those
plants that might face a threat from tsunami are required to withstand large waves and the maximum
wave height at the intake structure (which varies by plant.)
Additional, technical, non-public information:
Tsunami have been considered in the design of US nuclear plants since the publication of
Regulatory Guide 1.59 in 1977. Nuclear plants are designed to withstand flooding from not only
tsunami, but also hurricane and storm surge. Currently the US NRC has a tsunami research
program that is focused on developing additional guidance through cooperation with the National
Oceanic and Atmospheric Administration and the United States Geological Survey.
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7. What happens when/if a plant "melts down"?
Public Answer: In short, nuclear power plants in the United States are designed to be safe. To
prevent the release of radioactive material, there are multiple barriers between the radioactive
material and the environment, including the fuel cladding, the heavy steel reactor vessel itself and
the containment building, usually a heavily reinforced structure of concrete and steel several feet
thick.
Additional, technical, non-public information:
The melted core may melt through the bottom of the vessel and flow onto the concrete containment
floor. The core may melt through the containment liner and release radioactive material to the
environment.
8. Should people in Japan take KI?
Public Answer: The Japanese people should listen to the public authorities in Japan regarding
protective actions. KI - potassium iodide - is one of the protective measures that might be taken in
a radiological emergency in this country. We do not know if this measure is necessary or appropriate
in the Japanese situation.
Additional, technical non-public information.
There are a range of protective measures that we use ... the most effective is evacuation. Local
government officials are responsible for determining the best means to protect their public. KI is
another means for protection but evacuation and sheltering are the primary means that is used.
9. Was there any damage to U.S. reactors from either the earthquake or the resulting
tsunami?
Public Answer: No
Additional, technical non-public information:
Diablo Canyon Units 1 and 2 declared an "unusual event" based on tsunami warning following the
Japanese earthquake. They have since exited the "unusual event" declaration, based on a
downgrade to a tsunami advisory.
10. Has this incident changed the NRC perception about earthquake risk?
Public Answer: As is prudent, the NRC will certainly be looking closely at this incident and the effects
on the Japanese nuclear power plant in the future to see if any changes are necessary to NRC
regulations.
Additional, technical, non-public information.
We expect that there would be lessons learned, etc.
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11. Will this incident affect new reactor licensing?
Public Answer: It is not appropriate to hypothesize on such a future scenario at this point.
Additional, technical non-public information:
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From:
To:
Cc:
Subject:
Date:

Gibson. Kathy
Covne. Kevin
Anderson. James
Fw: Tracking List Update
Monday, March 14, 2011 11:29:22 AM

Your action.

From: Gibson, Kathy
To: Andersen, James; Santiago, Patricia; Coe, Doug
Cc: Bowman, Gregory; Scott, Michael; Hudson, Daniel

Sent: Mon Mar 14 11:28:16 2011
Subject: Re: Tracking List Update
Doug Coe has the lead on this paper.

From: Andersen, James

To: Santiago, Patricia
Cc: Bowman, Gregory; Scott, Michael; Gibson, Kathy

Sent: Mon Mar 14 11:15:32 2011
Subject: RE: Tracking List Update

Pat, I left a message for you on this. The Chairman's office is interested in a possible
Commission meeting on SOARCA/Level 3 PRA in July (see below) and would like us to
develop a scheduling note on it. Of course they are looking for a quick turnaround. I have
provided some guidance on scheduling notes in the attached file. Please give me a call
when you get a chance. Thanks.
Jim A.
415-1725
From : Bavol, R chel. e .
Sent: Monday, March 14, 2011 10:42 AM
To: Andersen, James
Subject: FW: Tracking List Update

...

........

Jim,
I spoke briefly with Angela this morning about agenda planning for July meetings...
She'd like to know staff's views on the order of priority for July meetings if we can't do
them all:
GElS for License Renewal
IRRS Action Plan
Licensing Medical Isotope Production
RTR License Renewal
Level 3 PRA and SOARCA
Since the Level 3 PRA paper coming July 7 th will include options on how to proceed with
both SOARCA and Level 3 PRA activities, she thought it might be good to have a
Commission meeting to inform Commission voting on the paper. We had this on the Iist
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for a meeting in July, then moved it to later. Would you please ask staff to put together a
scheduling note and ask their thoughts on such a Commission meeting in July.
We're still going to try to meet with Angela this Thursday, 3/17 at 10, since pre-agenda
with the Chairman is moved to 3/22.
Roch/elfe

Desk Guide for Scheduling Notes
(guidance as of 01/04/11)

The following provides both the format and guidance for preparing Scheduling Notes.
For additional information on Commission Meeting preparations, please see the OEDO
website under "Key Memos and Guidance."
Draft: xx/xx/xx
SCHEDULING NOTE
Title:

BRIEFING ON [FILL IN TITLE] (Public) [or Closed - Ex. ?? Provide reason for closing]

Purpose:

To provide the Commission a discussion of... [fill in topic, should be
short and succinct, such as - anticipated licensing activities for
Small Modular Reactors (SMRs), the status of activities to resolve
key generic policy issues, and activities and plans for SMRs on the
part of the industry and other government agencies] and to facilitate
Commission voting on the policy paper on use... (if appropriate)]

Scheduled:

Month, Date, Year [SECY will fill in]
Time [SECY will fill in]

Duration:

[Approx. time adding up presentations, breaks, Q&A sessions, and
wrap-up]

Location:

Commissioners' Conference Room, 1 st floor OWFN [SECY will
change if needed]

Participants:
External Panel

Presentation
xx mins.*

[List name, title, agency/organization, and the time needed for the presentation
(generally 5-10 minutes). Offices should identify stakeholder representatives believed
best to discuss the issue. Recommended stakeholders should be contacted to confirm
their status. When contacting the proposed speaker, the staff should not extend an
invitation, SECY does that. The staff should not make commitments that an invitation
will be extended, but that the individual/organization is being considered for a possible
Commission meeting. Include the topic the staff thinks the speaker would focus on
(include enough detail for Commission understanding). The speakers should cover all
aspects of the topic, public, industry, licensees, interest groups, local/state
representatives, other Federal agencies, or Tribes, if appropriate. In general, 3-6
external speakers are reasonable. Staff also needs to supply bios on each individual
recommended when providing the draft scheduling note. Speakers should be approved
by Office and OEDO management. A sample of an entry:]
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Richard Black, Associate Deputy Assistant Secretary,
Department of Energy, Office of Nuclear Energy
Topi: DOE Program in support of SMRs

xx mins.*

Commission Q & A
xx mins.
[In general, the Commission Q&A session is 100% of the speaker time, although SECY
may adjust depending on length of the meeting]
Break
NRC Staff Panel

5 mins.
xx mins.*

[List name, title, and office. Include the topics for each speaker (include enough detail
for Commission understanding), typically the OEDO representative and Office Directors
do not need topic statements unless they are giving the presentation (see examples
below). On occasion, individuals without a speaking role could be included in the panel,
to address anticipated in-depth questions (see last example below for format). SECY
needs names, there should be no TBDs. Need to include what time the staff needs to
present all aspects of the significant issues pertaining to the topic.]
Bill Borchardt, Executive Director for Operations
Michael Johnson, Director, NRO
Michael Mayfield, Director, Advanced Reactor Program, NRO
Topic: Overview of NRO activities on SMRs

xx mins.*

William Reckley, Chief, Advanced Reactor Branch 1, NRO
xx mins.*
Topic: Progress on resolution of key technical and policy issues, emphasizing
control room staffing, security, and emergency planning
(Additional staff at the table to answer questions if needed: Stewart Magruder, Chief,
Advanced Reactors Branch 2, NRO)
Commission Q & A
[Same guidelines as above]
Discussion - Wrap-up

xx mins.
5 mins.

*For presentation only and does not include time for Commission Q & A's.
Documents:
Staff background material due to SECY: Ten business days prior to the meeting.
[SECY to fill in date]
Slides due to SECY: Five business days prior to the meeting. [SECY to fill in date]
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From:
To:
Subject:
Date:

Uhle. lennifer
Coyne, Kevin
RE: assistance in ops center
Monday, March 14, 2011 2:07:04 PM

I just sent Eric a message and he should respond to all of us. Thx again!!!
From: Coyne, Kevin
Sent: Monday, March 14, 2011 2:05 PM
To: Uhle, Jennifer
Subject: RE: assistance in ops center
OK, shall we send him over for a few hours tonight then?
From: Uhle, Jennifer
Sent: Monday, March 14, 2011 2:04 PM
To: Coyne, Kevin
Subject: RE: assistance in ops center
Marty is great. I will call Eric Leeds and inform him. Thanks, J
From: Coyne, Kevin
Sent: Monday, March 14, 2011 2:03 PM
To: Uhle, Jennifer
Cc: Johnson, Michael; Stutzke, Martin; Helton, Donald; Kuritzky, Alan
Subject: RE: assistance in ops center
Jennifer Marty could do the 3-11pm shift on March 16; however, he has been in the office all day
today and would not be able to stay until 11 pm tonight. Marty is willing to go over to the
Ops Center for a few hours this afternoon if it would help.
Don Helton is down at the PSA-2011 conference in Wilmington, NC this week, so covering
the evening shift today is not an option. Don is willing to come back from the conference
early to help out in the ops center if needed (though he's scheduled to present on
Wednesday morning). However, since Marty can handle the Wednesday shift, I don't think
it would be worth bringing him back (he drove down so he'd have a few hours on the road
to get back to DC).
So, let me know if you need Marty, or if you believe that the situation warrants bringing
Don back from the PSA conference early.
Kevin
From: Uhle, Jennifer
Sent: Monday, March 14, 2011 1:40 PM
To: Coyne, Kevin
Cc: Johnson, Michael
Subject: assistance in ops center
Kevin,

Is Marty Stutzke or Don Helton able to do the 3:00 pm to 11 pm shift today and the 16 th in
risk/severe accident area to cover for Mike Cheok. Don Dube will also be asked.

J

From:
To:
Cc:
Subject:
Date:

Uhle. Jennifer
Coyne. Kevin
Johnson. Michael
assistance in ops center
Monday, March 14, 2011 1:40:21 PM

Kevin,
Is Marty Stutzke or Don Helton able to do the 3:00 pm to 11 pm shift today and the 16 th in
risk/severe accident area to cover for Mike Cheok. Don Dube will also be asked.
J

From:
To:
Cc:
Subject:
Date:

Apopinani. Peter
Stutzke. Martin Salley. MarkHenry
Covne. Kevin
FW: NYTimes.corn: Reactor Design in Japan Has Long Been Questioned
Tuesday, March 15, 2011 2:40:13 PM

From: emailthis@ms3.Iga2.nytimes.com [mailto:emailthis@ms3.Iga2.nytimes.com] On Behalf Of
pappignani@frontiernet.net
Sent: Tuesday, March 15, 2011 2:41 PM
To: Appignani, Peter
Subject: NYTimes.com: Reactor Design in Japan Has Long Been Questioned

This page was sent to you by: pappignani@frontiemet.net
WORLD

I March 16, 2011

Reactor Design in Japan Has Long Been Questioned
By TOM ZELLER Jr.

The type of containment vessel used in the stricken reactors in Japan has
long been thought susceptible to failure in an emergency.

Copyright 2011 The New York Times Comoanv I Privacy Policy

From:

Coe. Douw

To:

Sheron, Brian; Coyne. Kevin; Correia. Richard; Uhle. Jennifer
RE: IRC Staffing
Tuesday, March 15, 2011 8:10:00 PM

Subject:
Date:

Brian,
Kevin is canvassing DRA staff per your request, but upon my return on Monday I will be available for
duty in any capacity needed. I have RST experience in the IRC and willing to work nights. Also willing
to travel.
Doug
From: Sheron, Brian
Sent: Tuesday, March 15, 2011 5:27 PM
To: Coyne, Kevin; Case, Michael; Coe, Doug; Correia, Richard; Gibson, Kathy; Lui, Christiana; Richards,
Stuart; Sangimino, Donna-Marie; Scott, Michael; Uhle, Jennifer; Valentin, Andrea
Cc: Dion, Jeanne
Subject: IRC Staffing
I participated on a conference call with other ODs and led by Michele Evans, acting deputy
OD in NSIR at 4 pm today.
The purpose of the conference call was to discuss staffing for the IRC for the near future.
The IRC is currently staffed with members of the Reactor safety team, the Protective
Measures team, Liaison Team, etc. There is also an ET member there. None of the teams
are at their full compliment. What Michele is looking for is people that can staff the IRC
and relieve the staff that are currently there. She said they are currently running 3 shifts
(11 pm-7am, 7am - 3pm, and 3pm to 11 pm). They would like to find staff that can work
shifts for 4 days in a row (I think she wants 4 days on, 3 days off). She said the staff do not
have to have had IRC training.
Several of us said we would certainly canvas our staff to see who was qualified to work in
the IRC and could work there, but we needed to know what technical disciplines they were
looking for. Michele did not have a list of needed disciplines, but said she would generate
one and send it out. As of 5:15 pm I have not received a list yet.
However, I am assuming they will be looking for staff with expertise in such areas as
systems analysis, severe accidents, radiological dose assessment, etc. In anticipation that
these are the technical disciplines of interest, can you please start identifying your staff
that you believe have some of the requisite skills needed for the IRC, and start asking if
they would be available to work shifts in the IRC if asked to. HR said they would be eligible
for normal overtime compensation.
Also, they will be looking for staff to go to Japan and relieve the technical staff that recently
went there. There were 2 BWR experts that left over the weekend, and a team of 9 more
(6 engineers and 3 QIP staff) left yesterday. The thinking is that the staff that recently went
over would come back in 2 weeks, which is when they want to send a replacement team
over there. So please check to see if you have any staff with the proper technical
credentials, are reasonably good communicators, and would be willing to spend about 2
weeks in Japan as part of the team there.
I will forward the list of desired disciplines as soon as I receive them from Michele. Michele

said she will be looking for the list of potential IRC replacements by COB tomorrow
(3/16/11), thus, I will need your candidates by mid-afternoon.
For the team that will replace the one that was just sent to Japan, she said she would like
us to update the list we previously sent by COB 3/17.

Compiled Seismic Questions for response
to the March 11, 2001 Japanese
Earthquake and Tsunami
The keeper of this file is Annie Kammerer. The last update is 3-15-11 at 3pm.
The below list of questions and answers has been compiled from multiple sources including, questions
forwardedfrom NRC staff, GI-199 communications plan, Diablo Canyon communications plan, the NEI
website, , lists of questions thatfollowed the 2007 earthquake that shut down the Kashiwazaki-Kariwa
plant, and others. Currently it is in rough draft shape and should not be distributedbeyond those who
need it in the short term.
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Natural Hazards and Ground Shaking Design Levels
Did the Japanese underestimate the size of the maximum credible earthquake that
could affect the plants?
Public response: The magnitude of the earthquake was somewhat greater than was expected
for that part of the subduction zone by seismologists worldwide. However, the Japanese plants
were reviewed to similar ground shaking to that observed that was expected to result from a
smaller earthquake closer to the sites.
Additional, technical, non-public information: None.
Can a very large earthquake and tsunami happen here?
Public response: This earthquake was caused by a "subduction zone" event, which is the type
of mechanism that produces the largest magnitude earthquakes. A subduction zone is a
tectonic plate boundary where one tectonic plate is pushed under another plate. In the
continental US, the only subduction zone is the Cascadia subduction zone which lies off the
coast of northern California, Oregon and Washington. So, an earthquake and tsunami this large
could theoretically happen in that region. The only plant in that area is Columbia, which is far
from the coast and the subduction zone. Outside of the Cascadia subduction zone, earthquakes
are not expected to exceed a magnitude of approximate 8, which is about 10 times smaller than
a magnitude 8.9.
Has this changed our perception of Earthquake risk?
Public Answer: This does not change the NRC's perception of earthquake hazard (i.e. ground
shaking) at US plants. As is prudent, the NRC will be looking closely at this incident and the
effects on the Japanese nuclear power plant in the future to see if any changes are necessary to
NRC regulations. It is too early to tell what the lessons from this earthquake are from an
engineering perspective. The NRC will look closely at all aspects of response of the plants to the
earthquake to determine if any actions need to be taken in US plants.
Additional, technical, non-public information. We expect that there would be lessons learned
and we may need to seriously relook at common cause failures, including dam failure and
tsunami.
What magnitude earthquake are US plants designed to?
Public Answer: Each plant is designed to a ground-shaking level that is appropriate for its
location, given the possible earthquake sources that may affect the site and its tectonic
environment. Ground shaking is a function of both the magnitude of an earthquake and the
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distance from the fault plane to the site. A list of plant design ground motions is provided as the
first table in the "additional information" section of this document.
Additional, technical non-public information: In the past, "deterministic" or "scenario based"
analyses were used to determine ground shaking (seismic hazard) levels. Now a probabilistic
method is used that accounts for all possible earthquakes coming from all possible sources
(including background seismicity) and the likelihood that each particular hypothetical
earthquake occurs.
How many US reactors are located in active earthquake zones (and which reactors)?
Public Answer: Although we often think of the US as having "active" and "non-active"
earthquake zones, earthquakes can actually happen almost anywhere. Seismologists typically
separate the US into low, moderate, and high seismicity zones. The NRC requires that every
plant is designed for site-specific ground motions that are appropriate for their location. In
addition, the NRC has specified a minimum ground shaking level towhich the plants must be
designed.
Additional, technical non-public information: No additional.
How many reactors are along coastal areas that could be affected by a tsunami (and
which ones)?
Public Answer: Many plants are located in coastal areas that could theoretically be affected by
tsunami. Two plants, Diablo Canyon and San Onofre, are on the Pacific Coast, which is known to
have tsunami hazard. There are also two plants on the Gulf Coast, South Texas and Crystal
River. There are many plants on the Atlantic Coast or on rivers that may be affected by a tidal
bore. These include St. Lucie, Turkey Point, Brunswick, Oyster Creek, Millstone, Pilgrim,
Seabrook, Calvert Cliffs, Salem/Hope Creek, and Surry. Tsunami on the Gulf and Atlantic Coasts
occur, but are very rare. Generally the flooding anticipated from hurricane storm surge. exceeds
the flooding expected from a tsunami for plants on the Atlantic and Gulf Coast.
Additional, technical non-public information: None
If the earthquake in Japan was a larger magnitude than considered by plant design,
why can't the same thing happen in the US?
Public response: ADD. Discuss in terms of PSHA
Additional, technical, non-public information: ADD
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What would be the results of a tsunami generated off the coast of a US plant? (Or
why are we confident that large tsunamis will not occur relatively close to US shores?)
Public response: ADD
Additional, technical, non-public information. ADD
What is the design level flooding for DNCPP and SONGS? Can a tsunami be larger?
Public response: ADD
Additional, technical, non-public information: ADD
What would be the results of a tsunami generated off the coast of a US plant? (Or
why are we confident that large tsunamis will not occur relatively close to US shores?)
Public response: ADD
Additional, technical, non-public information: ADD
Can this happen here i.e. an earthquake that significantly damages a nuclear power
plant? Are the Japanese plants similar to U.S. plants?
Public Answer: All U.S. nuclear power plants are built to withstand environmental hazards,
including earthquakes and tsunamis. Even those plants that are located within areas with low
and moderate seismic activity are designed for safety in the event of such a natural disaster.
The NRC requires that safety-significant structures, systems, and components be designed to
take into account even rare and extreme seismic and tsunami events.
The Japanese facilities are similar in design to several US facilities.
Additional technical, non-public information: Currently operating reactors were designed using
a "deterministic" or "maximum credible earthquake" approach. Seismic hazard for the new
plants is determined using a probabilistic seismic hazard assessment approach that explicitly
addresses uncertainty, as described in Regulatory Guide 1.208. The NRC requires that adequate
margin beyond the design basis ground shaking levels is assured. The NRC further enhances
seismic safety for beyond-design-basis events through the use of a defense-in-depth approach.
In addition, the NRC periodically reviews the seismic risk at operating reactors when
information may have changed. Over the last few years the NRC has undertaken a program
called Generic Issue 199, which is focused on assessing hazard for plants in the central and
eastern US using the latest techniques and data and determining the possible risk implications
of any increase in the anticipated ground shaking levels. This program will help us assure that
Draft printed 3/1S/2011 3:37 AM
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the plants are safe under exceptionally rare and extreme ground motions that represent
beyond-design-basis events.
What level of earthquake hazard are the US reactors designed for?
Public Answer: Each reactor is designed for a different ground motion that is determined on a
site-specific basis. The existing plants were designed on a "deterministic" or "scenario
earthquake" basis that accounted for the largest earthquake expected in the area around the
plant. New reactors are designed using probabilistic techniques that determine the ground
motion with a maximum annual likelihood of occurring of 1X10 4 .
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Design Against Natural Hazards & Plant Safety in the US
Are power plants designed for Tsunami's?
Public Answer: Yes. Plants are built to withstand a variety of environmental hazards and those
plants that might face a threat from tsunami are required to withstand large waves and the
maximum wave height at the intake structure (which varies by plant.)
Additional, technical, non-public information:
Tsunami have been considered in the design of US nuclear plants since the publication of
Regulatory Guide 1.59 in 1977, although the approaches that were used for design of the
existing plants varied significantly. Nuclear plants are designed to withstand flooding from not
only tsunami, but also hurricane and storm surge; therefore there is often significant margin
against tsunami flooding. However, it should be noted that Japanese experience has shown that
drawdown can be a significant problem. Drawdown was not generally analyzed in the past.
Currently the US NRC has a tsunami research program that is focused on developing modern
hazard assessment techniques and additional guidance through cooperation with the National
Oceanic and Atmospheric Administration and the United States Geological Survey. This has
already lead to several technical reports and an update to NUREG 0-800. The NOAA and USGS
contractors are also assisting with NRO reviews of tsunami hazard. A new regulatory guide on
tsunami hazard assessment is currently planned in the office of research, although it is not
expected to be available in draft form until 2012.
What level of Tsunami are we designed for?
Public Answer: Like seismic hazard, the level of tsunami that each plant is designed for is site-specific
and is appropriate for what may occur at each location.
How was the seismic design basis for an existing nuclear power plant established?
Public Answer: The seismic ground motion used for the design basis was determined from the
evaluation of the maximum historic earthquake within 200 miles of the site, without explicitly
considering the time spans between such earthquakes; safety margin was then added beyond
this maximum historic earthquake to form a hypothetical design basis earthquake. The
relevant regulation for currently operating plants is 10 CFR Part 100, Appendix A, "Seismic and
Geologic Siting Criteria for Nuclear Power Plants" (http://www.nrc.gov/reading-rm/doccollections/cfr/partlOO/partlOO-appa.html).
Additional, technical, non-public information: See discussion at end of Gl-199 section for
discussion of safety margin and design basis.
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Is there margin above the design basis?
Public Answer: Yes, there is margin beyond the design basis). In the mid to late 1990s, NRC
staff reviewed the plants' assessments of potential consequences of severe earthquakes
(earthquakes beyond the safety margin included in each plant's design basis), which licensees
performed as part of the Individual Plant Examination of External Events (or IPEEE) program.
From this review, the staff determined that seismic designs of operating plants in the Central
and Eastern United States have considerable safety margins, for withstanding earthquakes,
built into the designs.
Are US plants safe?
Public Answer: US plants are designed for appropriate earthquake shaking levels and are safe.
The NRC periodically reviews earthquake hazard levels and earthquake risk at the plants.
Currently the NRC is also conducting a program called Generic Issue 199, which is reviewing the
adequacy of earthquake design of US NPPs in the central and eastern North America based on
the latest data and analysis techniques.
Was the Japanese plant designed for this type of accident? Are US plants?
Public Answer: Plants in both the US and Japan area designed for earthquake shaking. In
addition to the design of the plants, significant effort goes into emergency response planning
and accident mitigation. This approach is called defense-in-depth.
Why do we have confidence that US nuclear power plants are adequately designed for

earthquakes and tsunamis?
Public response: ADD
Additional, technical, non-public information: ADD
Can this happen here i.e. an earthquake that significantly damages a nuclear power
plant? Are the Japanese plants similar to U.S. plants?
Public Answer: All U.S. nuclear power plants are built to withstand environmental hazards, including
earthquakes and tsunamis. Even those plants that are located within areas with low and moderate
seismic activity are designed for safety in the event of such a natural disaster. The NRC requires that
safety-significant structures, systems, and components be designed to take into account even rare and
extreme seismic and tsunami events Nuclear power plants are designed to be safe based on the most
severe natural phenomena historically reported for the site and surrounding area. The Japanese
facilities are similar in design to several US facilities.
Additional technical, non-public information:
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Currently operating reactors were designed using a "deterministic" or "maximum credible earthquake"
approach. Seismic hazard for the new plants is determined using a probabilistic seismic hazard
assessment approach that explicitly addresses uncertainty, as described in Regulatory Guide 1.208. The
NRC requires that adequate margin beyond the design basis ground shaking levels is assured. The NRC
further enhances seismic safety for beyond-design-basis events through the use of a defense-in-depth
approach.
In addition, the NRC periodically reviews the seismic risk at operating reactors when information may
have changed. Over the last few years the NRC has undertaken a program called Generic Issue 199,
which is focused on assessing hazard for plants in the central and eastern US using the latest techniques
and data and is determining the possible risk implications of any increase in the anticipated ground
shaking levels. This program will help. us assure that the plants are safe under exceptionally rare .and
extreme ground motions that represent beyond-design-basis events.
The reactor design is a Boiling Water Reactor that is similar to some U.S. designs, including Oyster Creek,
Nine Mile Point and Dresden Units 2 and 3.

Are US plants susceptible to the same sort of loss of all diesel power?
Public response: ADD
Additional, technical, non-public information. ADD
How does this compare to what happened at Kashiwazaki-Kariwa?
Public response: ADD
Additional, technical, non-public information. ADD

Could an accident like the one at Japan's Fukushima Daiichi nuclear plant happen in
the United States?
It is difficult to answer this question until we have a better understanding of the precise
problems and conditions that faced the operators at Fukushima Daiichi. We do know, however,
that Fukushima Daiichi Units 1-3 lost all offsite power and emergency diesel generators. This

situation is called "station blackout." U.S. nuclear power plants are designed to cope with a
station blackout event that involves a loss of offsite power and onsite emergency power. The
Nuclear Regulatory Commission's detailed regulations address this scenario. U.S. nuclear plants

are required to conduct a "coping" assessment and develop a strategy to demonstrate to the
NRC that they could maintain the plant in a safe condition during a station blackout scenario.
These assessments, proposed modifications and operating procedures were reviewed and
approved by the NRC. Several plants added additional AC power sources to comply with this
regulation.
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In addition, U.S. nuclear plant designs and operating practices since the terrorist events of
September 11, 2001, are designed to mitigate severe accident scenarios such as aircraft impact,
which include the-complete loss of offsite%power and all on-site emergency power sources.
U.S. nuclear plant designs include consideration of seismic events and tsunamis'. It is important
not to extrapolate earthquake and tsunami data from one location of the world to another
when evaluating these natural hazards. These catastrophic natural events are very region- and
location-specific, based on tectonic and geological fault line locations.
Should U.S. nuclear facilities be required to withstand earthquakes and tsunamis of
the kind iust experienced in Japan? If not, why not?
U.S. nuclear reactors are designed to withstand an earthquake equal to the most significant historical
event or the maximum projected seismic event and associated tsunami without any breach of safety
systems.
The lessons learned from this experience must be reviewed carefully to see whether they apply to U.S.
nuclear power plants. It is important not to extrapolate earthquake and tsunami data from one location
of the world to another when evaluating these natural hazards, however. These catastrophic natural
events are very region- and location-specific, based on tectonic and geological fault line locations.
The U.S. Geological Survey (USGS) conducts continuous research of earthquake history and geology, and
publishes updated seismic hazard curves for various regions in the continental US. These curves are
updated approximately every six years. NRC identified a generic issue (GI-199) that is currently
undergoing an evaluation to assess implications of this new information to nuclear plant sites located in
the central and eastern United States. The industry is working with the NRC to develop a methodology
for addressing this issue.
Can you summarize the plant seismic design basis for the US plants? Are there any
special issues associated with seismic design?
Public response: Please see the table provided in the "Additional information" section of this
document
Additional, technical, non-public information. ADD
How do we know that the equipment in plants is safe in earthquakes?
Public response: All equipment important to safety (required to safely shutdown a nuclear power plant)
is qualified to withstand earthquakes in accordance with plants' licensing basis and NRC regulations.
Additional, technical, non-public information:
0

10 CFR 50, Appendix A, General DesignCriterion 2 and 4, 10 Part 100, and Appendix S.
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*

Guidance: Regulatory Guides 1.100, IEEE 344 and ASME QME-1

How do we know equipment will work if the magnitude is bigger than expected, like in

Japan?
Public response: Plant systems are designed to mitigate a design basis earthquake which includes
margin above the postulated site specific earthquake.
Additional, technical, non-public information: See part 100 Reactor Site Criteria
Are US Wlants susceptible to the same kind of loss of power as happened in Japan?
Public response: Yes in the sense that sites can lose offsite power. Also, hurricane or tornado related
high winds may potentially damage the transmission network in the vicinity of a nuclear plant. Flood
waters can also 'affect transformers used to power station auxiliary system. These .types of weather
related events have the potential todegrade the offsite power source to a plant.
The onsite Emergency Diesel Generators need fuel oil stored in tanks that are normally buried
underground. These tanks and associated pumps/piping require protection from the elements.
Above ground tanks have tornado/missile protection.
In case both offsite and onsite power supplies fail, NRC has required all licensee to evaluate for a loss of
all AC power (station blackout) scenario and implement coping measures to safely shutdown the plant
iaw 10 CFR 50.63.
Additional, technical, non-public information: Some plants have safeguards equipment below sea level
and rely on watertight doors or Bilge pumps to remove water from equipment required to support safe
shutdown. Overflowing rivers can result in insurmountable volume of water flooding the vulnerable
areas.
How do we know that the EDFs in Diablo Canyon and SONGS will not fail to operate
like in Japan?
Public response: EDGs are installed in a seismically qualified structure. Even ifthese EDGs fail, plants
can safely shutdown using station blackout power source iaw 10 CFR 50.63.
Additional, technical, non-public information: ADD
Is all equipment at the plant vulnerable to tsunami?
Public response: Plants are designed iaw GDC 2 to withstand protection against natural phenomena
such as tsunami, earthquakes.
Additional, technical, non-public information: ADD
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What protection measures do plants have against tsunami?
Public response: Plants are designed iaw GDC 2 to withstand protection against natural phenomena
such as tsunami, earthquakes. What:about .thAings: like break•waters?
Additional, technical, non-public information: ADD

Is there a risk of loss of water during tsunami drawdown? Is it considered in design?
Public response: ADD
Additional, technical, non-public information: ADD
Are nuclear buildings built to withstand earthquakes? What about tsunami?
Public response: ADD
Additional, technical, non-public information: ADD
Are aftershocks considered in the design of equipment at the plants? Are aftershocks
considered in design of the structure?
Public response: ADD
Additional, technical, non-public information: ADD
Are there any special issues associated with seismic design at the plants? For example,
Diablo Canyon has special requirements. Anyone else?
Public response: Diablo canyon is licensed with an ESF trip for seismic event due to its
susceptibility for earthquakes.
Additional, technical, non-public information: ADD
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About Japanese Hazard, Design and Earthquake Impact?
Was the damage done to the plants from the Earthquake or the Tsunami?
Public response: In the nuclear plants there seems to have been some damage from the
shaking, but the tsunami lead to some of the biggest problems in terms of the loss of backup
power. This is also true in the general population; the tsunami seems to have lead to most of
the deaths.
What is the design level of the Japanese plants? Was it exceeded?
Public response: As a result of a significant change in seismic regulations in 2006, the Japanese
regulator initiated a program to reassess seismic hazard and seismic risk for all nuclear plants in
Japan. This resulted in new assessments of new ground shaking levels (i.e. seismic hazard) and
a review of seismic safety for all Japanese plants. The program is still on-going, but has already
resulted in retrofit in some plants. Therefore, it is useful to discuss both the design level and a
review level ground motion for the plants, as shown below. Currently we do not have official
information. However, it appears that the ground motions (interms of peak ground
acceleration) are similar to the Ss shaking levels, although the causative earthquakes are
different. Thus the design basis was exceeded, but the review level may not have been.
Table: OriginalDesign Basis Ground Motions (S2) and New Review Level Ground Motions (Ss)
Used for Review of Japanese Plants
.orPlantsite
C•ontributing earthquakes:.

NerDBiGMD:S;..•, :.Originai.DBGM.S2 -"

Onagawa

Soutei Miyagiken-oki (M8.2)

580 gal (0.59g)

375 gal (0.38g)

Fukushima

Earthquake near the site (M7.1)

600 gal (0.62g)

370 gal (0.37g)

Tokai

Earthquakes undefined specifically

600 gal (0.62g)

380 gal (0.39g)

Hamaoka

Assumed Tokai (M8.0), etc.

800 gal (0.82g)

600 gal (0.62g)

What are the Japanese S- and S, ground motions and how are they determined?
Public response: Japanese nuclear power plants are designed to withftand specified
earthquake ground motions, previously specified as S, and S2, but now simply Ss. The design
basis earthquake ground motion S, was defined as the largest earthquake that can reasonably
be expected to occur at the site of a nuclear power plant, based on the known seismicity of the
area and local faults that have shown activity during the past 10,000 years. A power reactor
could continue to operate safely during an S1 level earthquake, though in practice they are set
to trip at lower levels. The $2 level ground motion was based on a larger earthquake from faults
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that have shown activity during the past 50,000 years and assumed to be closer to the site. The
revised seismic regulations in May 2007 replaced S and S2 with simply Ss. The Ss design basis
earthquake is based on evaluating potential earthquakes from faults that have shown activity
during the past 130,000 years. The ground motion from these potential earthquakes are
simulated for each of the sites and used to determine the revised Ss design basis ground motion
level.
Additional, technical, non-public information. None
Did this earthquake affect Kashiwazaki-Kariwa NPP?
Public response: No, this did not affect Kashiwazaki-Kariw NPP. It also did not trip during an
earthquake that occurred on the western side subsequent to the 8.9 earthquake. This is very
important due to the loss of energy supply from TEPCO's Fukushima NPPs.
How high were the tsunami at the plants?
Public response: The actual tsunami height at the plants is now know. However, NOAA has information
on the recordings at sea for many areas.
Additional, technical, non-public information: A preliminary rough estimate of tsunami height
at the plant locations was provided to NRC by NOAA shortly after the earthquake. This is shown
in the "additional information" section. Most notably, there was a 6 meter wave at Fukushima
and the wave at Onogawa may have been between 18 and 23 meters.

What happened in US Plants during the earthquake?
Was there any damage to U.S. reactors from either the earthquake or the resulting
tsunami?
Public Answer: No
Additional, technical non-public information: Two US plants on the Pacific Ocean (Diablo
Canyon and San Onofre) experienced higher than normal sea level due to tsunami. However,
the wave heights were consistent with previously predicted levels and this had no negative
impact to the plants. In response, Diablo Canyon Units 1 and 2 declared an "unusual event"
based on tsunami warning following the Japanese earthquake. They have since exited the
"unusual event" declaration, based on a downgrade to a tsunami advisory.
Have any lessons for US plants been identified?
Public Answer: We need to take a closer look atcommon cause failures and combined events,
such as earthquake and tsunami,• and earthquake and dam failure.
Additional, technical non-public information: Add
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Future Actions
What is the NRC doing about the emergencies at the nuclear power plants in Japan?
Are you sending staff over there?
Public Answer: We are closely following events in Japan, working with other agencies of the
federal government, and have been in direct contact with our counterparts in that country. In
addition, we are ready to provide assistance if there is a specific request. An NRC staffer is
participating in the USAID team headed to Japan.

Additional technical, non-public information: We are taking the knowledge that the staff has
about the design of the US nuclear plants and we are applying this knowledge to the Japan
situation. For example, this includes calculations of severe accident mitigation that have been
performed.
NOTE: questions can be pulled from ANS/NEI/the GI-199 comm plan/the DCNPP comm plan
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Reassessment of US Plants and GI-199
Is the earthquake safety of US plants periodically reviewed?
Public response: Yes, during focused design inspections, Under the Generic Issues Program (GI199) and as part of the Individual Plant Evaluation of External Events program (IPEEE) that was
conducted in response to Generic Letter 88-20 Supplement 4.
Additional, technical, non-public information: ADD
Does the NRC ever review tsunami risk for existing plants?
Public Answer: The NRC has not reviewed tsunami risk to date, except that there has been
review for sites that have applied for a license for a new reactor. This is something that the NRC
may consider in the future.
Additional, technical, non-public information: Add
Does G1-199 consider tsunami?
Public response: GI-199 does not consider tsunami
Additional, technical, non-public information: In the past there has been discussion about a GI
program on tsunami, but the NRC's research and guidance was not yet at the point it would be
effective. We are just getting to this stage and the topic should be revisited.
What is Generic Issue 199 about?
Public Answer: Generic Issue 199 investigates the safety and risk implications of updated
earthquake-related data and models. These data and models suggest that the probability for
earthquake ground shaking above the seismic design basis for some nuclear power plants in
the Central and Eastern United States is still low, but larger than previous estimates.
Additional, technical, non-public information: See additional summary/discussion of GI-199
and terms below.
Where can I get current information about Generic Issue 199?
Public Answer: The public NRC Generic Issues Program (GIP) website
(http://www.nrc.gov/about-nrc/regulatory/gen-issues.html) contains program information and
documents, background and historical information, generic issue status information, and links
to related programs. The latest Generic Issue Management Control System quarterly report,
which has regularly updated GI-199 information, is publicly available at
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http://www.nrc.gov/reading-rm/doc-collections/generic-issues/quarterly/index.htmI.
Additionally, the U.S. Geological Survey provides data and results that are publicly available at
http://earthquake.usgs.gov/hazards/products/conterminous/2008/.
Additional, technical, non-public information: The GI-199 section of the NRC internal GIP
website (http://www.internal.nrc.gov/RES/proiects/GIP/Individual%20GIs/G1-0199.html)
contains additional information about Generic Issue 199 (GI-199) and is available to NRC staff.
How was the seismic design basis for an existing nuclear power plant established?
Public Answer: The seismic ground motion used for the design basis was determined from the
evaluation of the maximum historic earthquake within 200 miles of the site, without explicitly
considering the time spans between such earthquakes; safety margin was then added beyond
this maximum historic earthquake to form a hypothetical design basis earthquake. The
relevant regulation for currently operating plants is 10CFR Part 100, Appendix A, "Seismic and
Geologic Siting Criteria for Nuclear Power Plants" (http://www.nrc.gov/reading-rm/doccollections/cfr/partlO0/partl00-appa.html).
Additional, technical, non-public information: See discussion at end of GI-199 section for
discussion of safety margin and design basis.
Is there margin above the design basis?
Public Answer: Yes; there is margin beyond the design basis). In the mid to late 1990s, NRC
staff reviewed the plants' assessments of potential consequences of severe earthquakes
(earthquakes beyond the safety margin included in each plant's design basis), which licensees
performed as part of the Individual Plant Examination of External Events (or IPEEE) program.
From this review, the staff determined that seismic designs of operating plants in the Central
and Eastern United States have considerable safety margins, for withstanding earthquakes,
built into the designs.
Additional, technical, non-public information: The goal of seismic engineering is to design
structures, systems and components that explicitly do not fail at the design level. The
application of specific codes, standards, and analysis techniques results in margin beyond the
design level. The assessments carried out as part of the IPEEE program demonstrated that
margin exists in the operating reactors against seismic demand.

Are all U.S. plants being evaluated as a part of Generic Issue 199?
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Public Answer: The scope of the Generic Issue 199 (Gl-199) Safety/Risk Assessment is limited to
all plants in the Central and Eastern United States. Although plants at the Columbia, Diablo
Canyon, Palo Verde, and San Onofre sites are not included in the GI-199 Safety/Risk
Assessment, the Information Notice on GI-199 is addressed to all operating power plants in the
U.S. (as well as all independent spent fuel storage installation licensees). The staff will also
consider inclusion of operating reactors in the Western U.S. in its future generic communication
information requests.
Additional, technical, non-public information: The staff is currently developing specific
information needs to be included in a Generic Letter to licensees in the CEUS.
Are the plants safe? If you are not sure they are safe, why are they not being shut
down? If you are sure they are safe, why are you continuing evaluations related to
this generic issue?
Public Answer: Yes, currently operating nuclear plants in the Central and Eastern United States
remain safe, with no need for immediate action. This determination is based on NRC staff
reviews associated with Early Site Permits and updated seismic hazard information, the
conclusions of the Generic Issue 199 Screening Panel (comprised of technical experts), and the
conclusions of the Safety/Risk Assessment Panel (also comprised of technical experts).
No immediate action is needed because: (1) existing plants were designed to withstandanticipated earthquakes with substantial design margins, as confirmed by the results of the
Individual Plant Examination of External Events program; (2) the probability of exceeding the
safe shutdown earthquake ground motion may have increased at some sites, but only by a
relatively small amount; and (3) the Safety/Risk Assessment Stage results indicate that the
probabilities of seismic core damage are lower than the guidelines for taking immediate action.
Even though the staff has determined that existing plants remain safe, the Generic Issues
Program criteria (Management Directive 6.4) direct staff to continue their analysis to determine
whether any cost-justified plant improvements can be identified to make plants enhance plant
safety.
Additional, technical, non-public information : The Safety/Risk Assessment results confirm
that plants are safe. The relevant risk criterion for GI-199 is total core damage frequency (CDF).
The threshold for taking immediate regulatory action (found in NRR Office Instruction LIC-504,
see below) is a total CDF greater than or on the order of 10-3 (0.001) per year. For GI-199, the
staff calculated seismic CDFs of 10-4 (0.0001) per year and below for nuclear power plants

operating in the Central and Eastern U.S. (CEUS) (based on the new U.S. Geological Survey
seismic hazard curves). The CDF from internal events (estimated using the staff-developed
Standardized Plant Analysis of Risk models) and fires (as reported by licensees during the IPEEE
Draft printed 3/15/20113:37 AM
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process and documented in NUREG-1742), when added to the seismic CDF estimates results in
the total risk for each plant to be, at most, 4 x 10-4 (0.0004) per year or below. This is well below
the threshold (a CDF of 10-3 [0.001] per year) for taking immediate action. Based on the

determination that there is no need for immediate action, and that this issue has not changed
the licensing basis for any operating plant, the CEUS operating nuclear power plants are
considered safe. In addition, as detailed in the GI-199 Safety/Risk Assessment there are
additional, qualitative considerations that provide further support to the conclusion that plants
are safe.
Note: The NRC has an integrated,risk-informed decision-making process for emergent reactor
issues (NRR Office Instruction LIC-504, ADAMS Accession No. ML100541776 [not publically
available]). In addition to deterministiccriteria,LIC-504 contains risk criteriafor determining
when an emergent issue requires regulatory action to place or maintain a plant in a safe
condition.
What do you mean by "increased estimates of seismic hazards" at nuclear power plant
sites?
Public Answer: Seismic hazard (earthquake hazard) represents the chance (or probability) that
a specific level of ground shaking could be observed or exceeded at a given location. Our
estimates of seismic hazard at some Central and Eastern United States locations have changed
based on results from recent research, indicating that earthquakes occurred more often in
some locations than previously estimated. Our estimates of seismic hazard have also changed
because the models used to predict the level of ground shaking, as caused by a specific
magnitude earthquake at a certain distance from a site, changed. The increased estimates of
seismic hazard at some locations in the Central and Eastern United States were discussed in a
memorandum to the Commission, dated July 26, 2006. (The memorandum is available. in the
NRC Agencywide Documents Access and Management System [ADAMS] under Accession No.
ML052360044).
Additional, technical, non-public information: See additional discussion of terms below.
What do the following terms mean?
"
"
*
"
*
*
*
DrfII

ne

Annual exceedancefrequency
Core damage frequency
Design basis earthquake or safe shutdown earthquake
Ground acceleration
High confidence of low probabilityof failure capacity
Large early releasefrequency
Seismic hazard
31/01337A
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* Seismic margin
" Seismic risk
Public Answer: The terms are defined as follows:
" Annual exceedance frequency (AEF) - Number of times per year that a site's
ground motion is expected to exceed a specified acceleration.
*

Core damage frequency (CDF) - Expected number of core damage events per
unit of time. Core damage refers to the uncovery and heat-up of the reactor
core, to the point that prolonged oxidation and severe fuel damage are not only
anticipated but also involve enough of the core to result in off-site public health
effects ifreleased. Seismic core damage frequency refers to the component of
total CDF that is due to seismic events.

*

Design basis earthquakeor safe shutdown earthquake(SSE) - A design
basis earthquake is a commonly employed term for the safe shutdown
earthquake(SSE); the SSE is the earthquake ground shaking for which certain
structures, systems, and components are designed to remain functional. In the
past, the SSE has been commonly characterized by a standardized spectral
shape associated with a peak ground accelerationvalue.

•

Ground acceleration- Acceleration produced at the ground surface by seismic
waves, typically expressed in units of g, the acceleration of gravity at the earth's
surface.

" High confidence of low probabilityof failure (HCLPF)capacity- A measure
of seismic margin. In seismic risk assessment, HCLPF capacity is defined as the
earthquake motion level, at which there is high confidence (95%) of a low
probability (at most 5%) of failure of a structure, system, or component.
*

Large early release frequency (LERF)- The expected number of large early
releases per unit of time. A large early release is the rapid, unmitigated release of
airborne fission products from the containment building to the environment,
occurring before the effective implementation of off-site emergency response and
protective actions, such that there is a potential for early health effects. Seismic
large early release frequency refers to the component of total LERF that is due to
seismic events.

" Seismic hazard- Any physical phenomenon, such as ground motion or ground
failure, that is associated with an earthquake and may produce adverse effects
on human activities (such as posing a risk to a nuclear facility).

Draft printed 3/15/20113:37 AM

Page 19

Seismic margin- The difference between a plant's capacity and its seismic design
basis (safe shutdown earthquake, or SSE).
Seismic risk- The risk (frequency of occurrence multiplied by its consequence) of
severe earthquake-initiated accidents at a nuclear power plant. A severe accident is an
accident that causes core damage, and, possibly, a subsequent release of radioactive
materials into the environment. Several risk metrics may be used to express seismic
risk, such as seismic core damage frequency and seismic large early release frequency.
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SONGS specific questions
Note, these were added 3/15 and have not yet been reviewed.

SONGS received a white finding in 2008 for a bold tissue related to the EDGs that went
undetected for 4 years. NRC issued the white as there was risk that the EDGs may both
have started under seismic conditions. Aren't all plants susceptible to the unknown?
Is there any assurance the emergency cooling systems will function as desired in a
Japan-like emergency.
Public response: ADD
Additional, technical, non-public information. ADD
Has the earthquake hazard at SONGS been reviewed like DCNPP is doing? Are they
planning on doing an update before relicensing?

'7N,,ViSff7j--- Re-licensing osnteaut thejptnIa change to seismic siting of a
piant.. If.there..is"a.seismic design concern; it.would be addrbssed. fo•rt.he plant ýasitis-.'currenily
operating.
Is possible to have a tsunami at songs that is capable of damaging the plant?
The San.Onofte Units. 2 and 3plant".grade iselevatin .+30.0fbet mllw. The controlling tsunami
for SanOnofre o0curring during simultaneous high.tie.and stbrm surge produces,.a maximum
runup to. elevation:+15.6.feet mllw at..the Unit:2:and. 3seawall.tWhen storm'w.wavesa.
are
superimposed,. the predicted.m4aximr.u
rfunup." is-to eievation". 27.:ilw..:Tsu
protecjtionnfor
the.SONGS-site is .'provided :by a 'reinforced: concrete seawa l.1-constructedto0.elevationi.+30.0
mllw.":iAlo. tsunami greater tha.n6:this height wouldbe, extr.eme.ly unlike.l.
Does SONGS have an emergency plan for tsunami?
The SON.IGS emergencyý pla'ndoes, initiate the. eme.rgency. response organization and, results .in
declaration of :emergencyconditibns viatlheirEALs. -Thefacility w.'uldci.then make. pr•tective
action. recommendations to the Governor, whiowould':then decide on.ý whatprotective' actions
would be ordered for the residents around. SONGS.
Has evacuation planning at SONGS considered tsunami?
These considerationswould, be contained in theState ahnd local"(City, C unty) emrgency
plans-, which are reviewed by:-F.EMAlA..' FEMA t heno.certifies to the.NRC that they .have
"reasonable assurance":.that the .off-site facilities can.support operation.of.SONGS in. an
emergency.
Is SONGS designed against tsunami and earthquake?
Yes.
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What is the height of water that SONGS is designed to withstand?
30.feet.
What about drawdown and debris?

Will this be reviewed in light of the Japan quake.

Could all onsite and offsite power be disrupted from SONGS in the event of a tsunami,
and if that happened, could the plant be safely cooled down if power wasn't restored
for days after?
Seismic Category I.equlipmentis :equipenttht isesse'ntia'lo:the;safe6shutdown and isolation
of the, reactor. or'whose-failure.or :damage. could resulItin.significantfrelease:oradioactive
material.A~llSeismic Categoryl-equipment ai SONGS .is. designed't&f unctio6n fol owing
a E
with ground; accelerationof: 0.67g.
The operating .bas searthquake (./2.of-the DBE) is characteried..by maximunm.ground shaking
of 0.33g. Historically, .even.this. level of ground shaking .has: not. been observed at the site:.
Basedia. on' e'xpert anal.ysis,. the average,:rec'urr'ence i'nterval for .0.33g-ground shaking at-the San
Onof re_ site:ý Would be -in-excekss of 1o000 years: and thus-.the pr6b.1ability;of occurrence:: in.the- 40year-desig.n, life-of the plant.would: be less-than, 1 in 25.. The frequency of the.DBEwoul~d: be
much..m.ore.ifrequentaid .very unlikely..to occur during the life of the, plant... Even7.if, an
earthquake..resultedi in greaterthan.theDBE' movement/accelercation at.:SONGS, .the
containment. structure,.would :ultimately .protect:the-public frormharmful radiation release, in.the
event significant,.damage occurred to.. Seismic category 1 equipment.
Are there any faults nearby SONGS that could generate a significant tsunami?
C.urrent. expert evaluations. estimate. a .magnitude 7 earthcquake about 4 miles.fromi SONGS.
This: is significantly lesstAa.an-theJapan quake, and SONGS has been:designed .to. Withstand
this size: earthquake without incident.:
fh%, Ur"
ME,
What magnitude or shaking level is SONGS designed to withstand? How likely is an
earthquake of that magnitude for the SONGS site?
The.desig.n. basis: earthquake. (DBE)- is debfinedas that.eaIrthquake producing ýthe maximum
vibratory grouind, motionithat.the. nuclear power generating station is designedto withstand
without functiorial impairment of those featuresnecessary to shut down the reactor, maintain the
station, in a:safe. condition, and: prevent undue risk.to: the. health and:safetyof the public. The
DBE for SONGS was assessed during the. construction permit-phase of the project.. The DBE. is
postulated to: occur near the site (5 miles), and the ground accelerations are postulated to be
quitehigh• (0.67g), when compared. to other. nuclear plant sites in the U.S (0:25g: or less is.
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typicallfor plants in the eastern USS.). .Based, on the unique .seismict characteristics of; the
SONGS site, the site tends toiamplify long-period motions, and to.attenuate..:short-period
motions. These. site-sPecific characteristics were accounted, for inh the SONGS site-specific
seismic an alyses.
Could SONGS withstand an earthquake of the magnitude of the Japanese earthquake?
We do-not have currentinformation onthe ground motion:at the Japanese reactors. SONGS
was designed for approximately: a.7:.0 magnitude earthquake 4-miles away. The Japanese
earthquake was much larger (8.9), but. was.also0almost 9 miles :away.:.. The local ground motion
at a,particular plant is significantly affected- by. the local:: soil and bedrock conditions... SONGS
was designed (,67g) to:.:withstand approxi'mately 25.5 times the-design motion .at average US
plants: (25g),
What about the evacuation routes at SONGS? How do we know they are reasonable?
EMA reviews.off-site evaccuation,.plans formally,,every.2.ýyears, durihngabienniial emergency
preparedness exercise. ::NRC
N :6val uates:,on-site, evacuation plans d u'ring, the same :exercise.
Population stud i'es are formnally done-eve ry 10, yebars, and. evacuationl tiniee.sestim ates-are -.,reevaluated at that time. FEMA reviews:these: eVacuation. pians, andhwillI conclude their
acceptability through a finding of "reasonable. assurance.. thatithe off-site facilities: and
infrastructure is capable of protecting public health and safety in the .event.of: an, emergency at
SONGS. :The next such exercise~is planned-for April•12, 20.1:.
Diablo Canyon Specific Questions

Note, these were added 3/15 and have not yet been reviewed.
Now after the Japan tragedy, will the NRC finally hear us (A4NR) and postpone DC
license renewal until seismic studies are complete? How can you be sure that what
happened there is not going to happen at Diablo with a worse cast quake and
tsunami?
Public response: ADD
Additional, technical, non-public information. ADD
The evacuation routes at DCNPP see are not realistic. Highway 101 is small...and can
you imagine what it will be like with 40K people on it? Has the evacuation plan been
updated w/ all the population growth?
EMA reviews off-site evacuation plans formally every 2.years during a biennial emergency
prepariedness exe.rcise. NRC evaluates on-site. evacuation. plans..during the same exercise,
Population. studies are formally done: every 1.0,years, and evacuation time estimates, are reevaluated at that.time..: FEMA reviews these evacuation"plans, and will'.conclude their
acceptability through a finding of "reasonable. assurance" that the off-site facilities.and
infrastructure is capable of protecting public health and safety in the event.of an emergency at
DCNPP.

Draft printed 3/15/20113:37 AM

Page 23

Why did a Emergency Warning go out for a 'tsunami' that was only 6 ft high? Do these
guys really know what they're doing? Would they know it if a big one was really
coming? Crying wolf all the time doesn't instill a lot of confidence.
The 6.footlwave was, predictedý many. hours: before -andý arrived-:at. the:.time it'waspredicted.
Federal officials, to accurately-.predicted.the. tsunami arrival timeoand. size; allowing- local! official
to:,take appropriate measures as .they:.saw necessaryi to. warn and protect the public, It should
be understood that even a 6 foot tsunami is very dangerous. Tsunami have far more energy
and power than wind-driven waves.
How big did the Japanese think a quake/tsunami could be before 3/11 ? Why were they so
wrong (assuming this quake/tsunami was bigger than what they had designed the plant for)?
The Japanese were supposed to have one of the best tsunami warning systems around. What
went wrong last week both with the reactors and getting the people out.. .see #1, evacuation
plan above)?
answer

3/15/2011 3:37 AM
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Questions for the Japanese
These need to be gone through and revised for this event
1. What seismic monitoring equipment exists at the plants? Can we get the recordings from the
2. Are there recordings of the tsunami at the plant location?
3. What is the geology and soil profile at the plants?
4. NOAA has a prediction of very large tsunami waves at Onagawa. Are these accurate?
The below is pulled from an KKNPP summary...to be reviewed...
(1) DESIGN BASES: Exactly what is the design basis ground motion for each of the plants? Did it
change through time (i.e. from the first plant to the seventh)? Where was the design basis
motion defined, at the top of rock, at the ground surface, at the floor level or somewhere else?
Were the site-specific geotechnical properties used in the development of the design basis
ground motions for each plant?

(2) SEISMIC HAZARDS: What assumptions were used in the seismic hazard evaluation to arrive at
the design basis ground motions? What faults were considered, what magnitudes and
geometries were assumed? What activity rates were assumed for both fault sources and
"background" earthquakes?

(3) OBSERVATIONS-GROUND MOTIONS: What ground motions were recorded and where were they
recorded? Specifically, what free-field, in-structure and down-hole recordings were obtained?
What are the locations of the instruments that obtained records? Did all the instruments
respond as planned, or are there lessons to be learned? Can the digital data be shared with the
NRC? Is there any way of evaluating how well the existing analysis methods predicted the
observed motions at different points within the plant?

(4) OBSERVATIONS-DAMAGE: What damage was observed at the plants? How well did equipment
such as cranes perform? Were there observations of displacements of equipment from
anchorages, were cracks observed in any of the buildings? How well did non-nuclear safety type
of buildings and equipment perform? What types of geotechnical phenomena were observed,
was there ground deformation/slope failures, lateral spreading or liquefaction near the facility?
Did the ABWRs perform better or similar to the older designs?
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And another set from the KKNPP earthquake...to be reviewed...
Follow-up Questions for Japanese Contacts
Please provide the following information in the time frame indicated:
Highest Priority Questions - as soon as possible
1) A timeline describing the order of events and the individual plant responses to the earthquake
2) Confirmation that all operating and shut down units achieved or maintained safe-shutdown conditions
without manual operator intervention or complications. Did all safety-related systems respond to the
seismic scram as designed? Please note if there were any unexpected plant responses to the event,
including any spurious signals.
3) A more detailed description of the impacts of the earthquake on the plant (e.g., what systems were
involved, which pipes were damaged, where did the leakage occur (pipe wall, joints, fittings,,etc).
4) A description of seismic instrumentation at the site and at each of the 7 units, soil/rock shear wave
properties through depth. instrument location and mounting condition, all the recorded data on the
basis of unified starting time, such that the coherency of motion through the surface or the
foundations and at depth can be determined
5) Full spectrum seismic design basis for the plant.
6) What actually caused the Unit 3B house transformer fire?
Additional Questions - please provide answers as more information is developed
7)
8)
9)
10)
11)

12)
13)
14)
15)
16)

Damage to buildings, slope failures, intake structure failure, if any
Behavior of cranes, cables and conduits
Failures of any large pumps and valves, pipe mounted control or valve failure
Instances of any relay or vibration sensitive components malfunctioning
Nature of damage to service water and fire-suppression piping - their diameter, material they are
made of including their elastic properties, design standards used for the piping design, nature of
failure (at support, anchor motion, failure of anchors, subsidence differential movement etc)
Were there any systems that changed state?
Impact on physical security, and any vulnerabilities identified
Were there any impacts on the grid because of the event?
Please describe the switchyard performance?
What emergency preparedness concerns have been identified as a result of the event?

3B Transformer Specific Questions - please respond when there is time and other issues have been
addressed
17)
18)
19)
20)
21)
22)
23)

What are the primary and secondary voltages of the transformer?
What type of transformer - liquid or dry-type (air-cooled)?
Who was the manufacturer of the transformer?
What are the physical dimensions of the transformer?
How are the transformer coils restrained within the cabinet?
What is the clearance between transformer energized component and cabinet?
What is the relative displacement for connection between the high voltage leads and the first anchor
point (adequate slack?) in the transformer?
24) What was the natural frequency of the burned transformer, if known?
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25) What was the acceleration level (or the response spectrum, if available) at the support location of the
burned transformer?
26) What seismic requirements exist for the burned transformer? Was the transformer tested or analyzed
to a specific acceleration or response spectra, and if so, what are they?
27) Are there any of the same type of transformer installed at other locations in the plant?
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Additional Information
Table of Design Basis Ground .Motions for US Plants
Design Basis Earthquake Intensity and Magnitude
Nuclear Plant
Maximum
Relative
Design SSE
OBE
By
Observed
Distance
Peak
Peak
State/Location
Or Inferred
Of Seismic Acceleration, g Acceleration,
g4
Source 2
Intensity

Soil
Condition

(MMI Scale)'

New York
Fitzpatrick
Ginna 1
Indian Point 2, 3
Nine Mile Point 1
Nine Mile Point 2
New Jersey
Salem 1,2
Connecticut
Millstone 1,2, 3
Vermont
Vermont Yankee

VI
VIII/IX
VII
IX-X
VI

Near
>60 miles
Near
>60 miles
Near

0.15
0.2
0.15
0.11
0.15

0.08
0.08
0.1
0.06
0.075

Soil
Rock
Rock
Rock
Rock

VII-ViII

Near

0.2

0.1

Deep Soil

Vii

Near

0.17

0.07

Rock

VI

Near

0.14

0.07

Rock

VII
VII

Near
Near

0.15
0.15

0.08
0.08

Rock
Rock

VII
VII-VIII

Near
Near

0.15
0.2

0.08
0.12

Deep Soil
Deep Soil

Vill
VIII

Near
Near

0.18
0.18

0.09
0.09

Rock
Rock

IX-X
X-XI

Near
Near

0.67
0.75

0.34
0.20

Soil
Rock

V
VI
VII

Near
Near
Near

0.10
0.10
0.15

0.05
0.05
0.05

Rock
Soil
Rock

Ohio
Davis Besse 1
Perry 1
Geor-gia
Hatch 1,2
Vogtle 1,2
Tennessee
Seqouyah 1,2
Watts Bar 1
California
San Onofre 2, 3
Diablo Canyon 1,
2

Florida
Crystal River 3
St. Lucie 1,2
Turkey Point 3, 4

NOTES:
1- MMI=Modified Mercalli Intensity, a measure of observed/reported damage and severity of
shaking.
2- Relative distance measure used in FSAR to develop SSE acceleration, "Near" indicates distance
less than 10 miles.
3- SSE=Safe Shutdown Earthquake ground motion, for horizontal acceleration, in units of earth's
gravity, g.
4- OBE=Operating Basis Earthquake ground motion, level of horizontal acceleration, which if
exceeded requires plant shutdown.
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Tsunami wave heights from NOAA (prelimimary)
Offshore wave amplitudes, scaled to the coastline
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Design Basis Ground Motions and New Review Level Ground Motions Used for
Review of Japanese Plants
"Plantsit~s

Co ntributihg'earthquakes

New

DBGM

DBGMSsý% 5'.Z

Tomari

Earthquakes undefined specifically

550 Gal

370
Gal

Onagawa

Soutei Miyagiken-oki (M8.2)

580

375

Higashidoori

Earthquakes undefined specifically

450

375

Fukushima

Earthquake near the site (M7.1)

600

370

Tokai

Earthquakes undefined specifically

600

380

Hamaoka

Assumed Tokai (M8.0), etc.

800

600

Shika

Sasanami-oki Fault (M7.6)

600

490

Tsuruga

Urazoko-Uchiikemi Fault (M6.9), etc. -MeraKareizaki -Kaburagi(M7.8), Shelf
edge+B+Nosaka(M7.7)

800

532

Mihama

C, Fo-A Fault (M6.9)-) Shelf edge+B+Nosaka(M7.7)

750

405

Ohi

C, Fo-A Fault (M6.9)-4Fo-A+Fo-B (M7.4)

700

405

Takahama

Fo-A Fault (M6.9) -)Fo-A+Fo-B(M7.4)

550

370

Shimane

Shinji Fault (M7.1)

600

456

Ikata

Central Tectonic Structure (M7.6)

570

473
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Genkai

Takekoba F. (M6.9)

->

Enhanced uncertainty

540

370

consideration
Sendal

Gotandagawa F.(M6.9), F-A(M6.9)

540

372

Kashiwazaki-

F-B Fault (M7.0), Nagaoka-plain-west Fault (M8.1)

2300 (#1

450

Kariwa

side)
1209 (#5
side)

Monjyu

(Proto

Type FBR)
Shimokita
Reprocessing F.

Shiraki-Niu F.(M6.9), C F.(M6.9)->Shelf
edge+B+Nosaka(M7.7), Small Damping

760

408

Deto-Seiho F.(M6.8), Yokohama F.(M6.8)

450

320
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Status of Review of Japanese NPPs to New Earthquake Levels Based on 2006
Guidance
Utility

Site (Unit)

Type

Apr, 2010

Dec.2010

Hokkaido

Tomari

PWR

A

A

Onagawa (Unitl)

BWR

o

0

Higashi-dori

BWR

Kashiwazaki-Kariwa

BWR

Unit 6,7

Fukushima-Nol

BWR

Unit 5 @

Unit 3

Fukushima-No2

BWR

Unit 4 9

Unit 4,5

Chubu

Hamaoka

BWR

A

Hokuriku.

Shika (Unit 2)

BWR

©
@

Mihama(Unit 1)

PWR

A

©

Ohi(Unit 3,4)

PWR

A

©

Takahama

PWR

A

©

Tohoku

Tokyo

Kansai

(Unit 3,4)

©

Unit 1,5,6,7 @

Chugoku

Shimane (Unit 1, 2)

BWR

©

©

Shikoku

Ikata (Unit 3)

PWR

@

@

Genkai (Unit 3)

PWR

@

©

Sendai (Unit 1)

PWR

@

@

Japan
Atomic
Power

Tokai-Daini

BWR

Tsuruga

BWR/PWR

A

A

JAEA

Monjyu

Proto Type FBR

@

©

Japan Nuc.
Fuel

Rokkasyo

Reprocessing

0

©
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1) ZPuede un terremoto y un tsunami tan grande como el que ocurri6 en Tap6n tambi~n
suceder aqui?,
Este terremoto se produjo en unagzona de subducci6r-_el cual es el tipo de regi6n n_4eonde se_producen
los terremotos tectbnicos de mayor magnitud. Una zona de subduccidn es un limite de placas tect6nica,
- - - -•r•
. - - de
-- - subducci6n~son
. - - - - -. .-Terremotos
en donde~una
-" -.la. otra.
se inserta bajo
necesarios para
- - - -tect6nica
- - - •- - -"- - placa
-- ,
producir el tipo de tsunami masivo ocurndo en Jap6n. En el territorio continental de EE.UU., la 6nica
zona de subducci6n es la zona de subducci6n de Cascadia,Ja cual se encuentra.en las costas del norte
de California, Oregon y Washington. Por 1otanto, un terremoto y el tsunami continental tan grande como
el ocumdo en Jap6n s6lo oueden suceder en
area.
La. -unica
nuclear
de
.
-. .. de
. la. zona
. -. -. cerca
.. -. . .-..
. --planta
. -. -. ----- --esa
-subduccibn de Cascadia es la Estacion Generadora de Columbia (Columbia Generating Stationj. Esta
planta se encuentra a una gran distancia de la costa (aproximadamente 225 millas) y la zona de
subducci6n (aproximadamente 300 millas), por lo que los movimientos del terreno en ]a planta se
estiman sean muy inferiores a los observados en las plantas de Fukushima. Esta distancia tambi~n
de
ayuda a disminuir la posibilidad de que un tsunami afecte a la planta. Fuera de la zona de subduccidin
Cascadia,,no se esperan que os terremotos excedanjuna magnitud aproximada de 8. La magnitud se
mide en una escala-log-aritmica por Io que un terremoto de -magnitud 9 es aproximadamente 32 veces
mds grande que un terremoto de magnitud 8.
2) jLos japoneses subestimaron la mayor magnitud4Le0erremotos y tsunamis crhhs que
wdirian afectar_las plantas nudeares? .....
.
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La magnitud del terremoto fue algo mayor de lo esperado en dicha zona de subducci6n. Sin embargo, las
plantas nucleares japonesas serevaluaron recientemente usando los niveles de movimiento-de tierra
similares a los que se cree se produjeron en la zona donde residen las plantas nucleares. Los
movimientos de tierraevaluados en las plantas nucleares japonesas fueron evaluadospara terremotos
de menor maqnitud, pero fueron cercanos a los ocurridos en las plantas Actualmente, la N__RCnocuenta
con informacidn sobre la altura maxima del tsunami.
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3) ZQu6 tan alto fue el tsunami en las centrales nucleares de Fukushima?
El equipo de modelizaci~n de tsunamis en [a Administraci6n Nacional Oce~nica y Atmosferica del
Paclfico de la Administraci6n de Medio Ambiente Marino han estimado que la altura de las olas cerca de
la costa fueron de aproximadamente 8 metros de altura en Fukushima Daiichi y aproximadamente 7
metros de altura en Fukushima daini. Esto se basa en grabaciones de Deep NOAA-marino de Evaluaci6n
y Reporte de Tsunamis (DART) boyas y un modelo numdrico de alta resolucitn desarrollado para el
sistema de alerta contra los tsunamis. Si existen grabaciones de las plantas, las mismas no han sido
recibidas por la NRC.

revisado
s

y se esperaba
menoresque el resultado de Io
terremotos fueran

A.,.

4) jFue el dafio a las plantas nucleares de Jap6n causado principalmente por el terremoto o
por el tsunami?
Debido a que este evento tuvo lugar en Jap6n, es dificil para el personal de la NRC hacer la evaluaci6n
necesaria para comprender exactamente lo que sucedi6. En las plantas nucleares puede haber habido
algOn daflo debido al temblor y al terremoto causando asi la perdida de electriciddad fuera de las
instalaciones. Sin embargo, el tsunami parece haber jugado un papel clave en la perdida de otras
fuentes de energla produciendo apagones en las plantas lo cual es un factor critico.
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5) Se ha identificado alguna lecci6n que se pueda compartir con Ias plantas nucleares de
EE.UU?
L,

.4:

La NRC esti d~ndole seguimiento al evento. Esto, sin duda, dard lugar a la identificaci6n de asuntos
merecedores de mayor atencidn. Sin embargo, una comprensitn mis completa de las lecciones
aprendidas sert necesitada por el personal de la NRC.
- "
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6) LHubo algin dafio a los reactores de EE.UU. debido al terremoto o ei tsunami ocurrido en
Jap6n?
No
-7)
zCufipntos reactores de EE.UU. se encuentran en zonas sismicas activas?
Aunque a menudo pensamos que los EE.UU. tiene zonas de terremotos "activas" y "no activas", los
terremotos en realidad puede suceder en cualquier lugar. Los sism6logos normalmente separan a los
EE.UU. en zonas de sismicidad baja, moderada y alta. La NRC requiere que cada planta nuclear sea
diseriada para soportar movimientos de tierra especificos a su ubicaci6n. Adem~s, ]a NRC ha
especificado un nivel de movimiento de tierra minimo al que las plantas nucleares tienen que ser
disefladas.
8) ;A qu_ nivel de riesgo sismico estan disefiados los reactores en los EE.UU.? ..
Cada reactor est; diserhado para un movimiento de suelo~diferente que se determina basado en su
ubicacd6n. Las plantas nucleares existentes fueron diserladas en un escenario "determinista" o un
"escenario de terremoto" loque representa uno de los terremotos m~s grandes en el trea alrededor de la
planta, sin haber considerado la probabilidad de un terremoto de esta magnitud. Los nuevos reactores
estan siendo diseflados utilizando t6cnicas probabilisticas que caracterizan tanto el nivel de movimiento
de ]a tierra al igual que la incertidumbre en el lugar propuesto. Estas t(cnicas probabilisticas cuentan los
movimientos del terreno que pueden derivarse de todas las posibles fuentes sismicas en la regi6n
alrededor de la zona propuesta para construir la planta nuclear. Thcnicamente hablando, este es el
movimiento del suelo con una frecuencia anual de lx1 0-4/year, pero esto puede ser considerado como el
movimiento del suelo que ocurre cada 10.000 argos en promedio. Un aspecto importante es'que el riesgo
probabilistico y las t~cnicas de evaluaci6n de riesgos van m~s alla de los acontecimientos y m~s aiI6 de
la base de diseflo. El proyecto de la NRC (GI-1 99) utiliza las Ultimas t~cnicas probabillsticas para revisar
la seguridad de las plantas nucleares existentes. [Ver preguntas 16 a 21 para obtener m~s informaci6n
sobre GI-199]
,91 LA qu6 tipo de magnitud estin actualmente funcionando lasplantas nucleares de los
EE.UU.?
El movimiento del suelo es una funci6n tanto de la magnitud de un terremoto como de la distancia de la
falla en el lugar. Las plantas nucleares, y de hecho todas las estructuras de ingenieria, en realidad son
diseriadas en base a los niveles de movimiento de ]a tierra y no en base a la magnitude de un terremoto.
Las plantas nucleares existentes fueron disefiados sobre [a base de un "escenario determinista" o de un
"escenario de terremoto" hecho lue produjo el terremoto m~s grande en el area alrededor de ]a planta
nuclear. El margen es luego arladido a los movimientos de la tierra para proporcionar robustez.
JOILLoS eventos en lap nhan cambiado nuestra percepci6n del riesgo sismico de las
plantas nucleares en los EE.UU.?
La NRC sigue con la firme determinaci6n que las plantas nucleares en los EE.UU. son seguras. Esto no
cambia la percepci6n de la NRC sobre el peligro de un terremoto (es decir, los niveles de movimiento de
tierra) en las plantas nucleares de los EE.UU.. Es demasiado pronto para recopilar las lecciones
aprendidas de este terremoto. La NRC examinar6 todos los aspectos de las respuestas de las plantas
nucleares hacia el terremoto y el tsunami para determinar si algunas acciones deben ser tomadas en las
plantas nucleares de los EE.UU. y si se necesita hacer algun cambio a las regulaciones de la NRC.
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11) LPuede el dafio significativo a una planta nuclear como en Jap6n suceder en los EE.UU.
debido a un terremoto? Que tan similares son las plantas nucleares japonesas a las de los
EE.UU.?
Todas las plantas nucleares de los EE.UU. est~n construidas para soportar los riesgos ambientales,
incluyendo terremotos y tsunamis. Incluso las plantas nucleares que se encuentran dentro de las zonas
con actividad sismica bajas y moderadas estcn disefrados para la seguridad en el caso de un desastre
natural. La NRC requiere que las estructuras importantes de seguridad, sistemas y componentes esten
disefladas para los acontecimientos raros y extremos como los tsunamis. Ademis del disefio de las
plantas, un gran esfuerzo se concentra en [a planificaci6n de respuestas a emergencias e accidentes.
Este enfoque se denomina como defensa profunda. El diseflo de las instalaciones japonesas son
similares a algunas instalaciones en los EE.UU.. Sin embargo, la NRC ha requerido modificaciones a las
plantas desde su construcci6n, incluyendo cambios en el diseflo para controlar y la presi6n de hidr6geno
en la contenci6n. La NRC tambien ha requerido a las plantas que tengan equipos y medidas adicionales
para lidiar con dallos derivados por grandes incendios e explosiones de un evento mas all6 de diseflobase. Las medidas incluyen el proveer centrales de refrigeraci6n del combustible a la piscina y medios
adicionales para proveer electricidad a otros equipos en el area.
,12) ZCuAI es la probabilidad de que la base de disefto o "SSE" movimientos de tierralhaya
superado la vida util de una planta nuclear?
Los movimientos de tierra que se utilizan como bases de disefio sismico en las plantas nucleares de los
EE.UU. se llama Safe Shutdown movimiento del suelo (SSE). A mediados de la decada de los 90, el
personal de la NRC revis6 la posibilidad de movimientos de tierra m~s alli de la base de diseflo como
parte del examen individual de las plantas de eventos extemos (IPEEE). De esta revisi6n, el personal
determin6 que los diseflos sismicos de las plantas nucleares en los EE.UU. tienen mlrgenes de
segurdad adecuados para soportar terremotos. Actualmente, [a NRC estd en el proceso de realizar el
GI-199 para asi evaluar de nuevo [a resistencia de las plantas nucleares de los EE.UU. a posibles
terremotos. Basado en los andlisis preliminaries dela.NRC hasta ahora, la probabilidad media de
movimientos de tierra superior al de SSE durante la vida de la planta nuclear en el centro yeste de
Estados Unidos es menos de 1%.
Es importante recordar que las estructuras, sistemas y componentes deben tener "margen suficiente", Io
que significa que deben seguir soportando los niveles de agitaci6n que estin por encima de la base de
diseflo de la planta.
,13)_LCuales son los reactores a lo largo de las zon'as costeras qcue podrian verse afectados
por un tsunami?
Muchas de las plantas nucleares se encuentran en las zonas costeras que podrian verse afectadas por
un tsunami. Dos plantas nucleares, Diablo Canyon y San Onofre, se encuentran en la costa del Pacifico
y esa drea se conoce por tener altos niveles de riesgo de tsunamis. Dos plantas nucleares en la costa
del Golfo: South Texas y Crystal Riverl, tambien podrIan verse afectadas por un tsunami. Hay muchas
plantas nucleares en la costa del Atl~ntico y cerca de los rios que pueden verse afectadas por una
marejada como resultado de un tsunami. Estas son: St. Lucie, Turkey Point, New Brunswick, Oyster
Creek, Millstone, Peregrino, Seabrook, Calvert Cliffs, Salem i Hope Creek, y Surry. Los tsunamis en el
Golfo y las costas del Atl~ntico se producen, pero son muy raros. Generalmente, [a inundaci6n anticipada
de la oleada de tormenta de huracanes exede a las inundaciones esperada de un tsunami en las plantas
nucleares en el Atl~ntico y la Costa del Golfo. En resumidas cuentas, todas las plantas nucleares estin
disefiadas para soportar un tsunami.

I4)_ZQu6 es

la magnitud? 4 Qu6 es la escala Richter?/. Qu6 es ]a intensidad?

La maginitud de un terremoto es una medida de la fuerza del terremoto determinado a partir de
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observaciones sismogrificas. La magnitud es esencialmente una medida objetiva, una medida
cuantitativa de la magnitud de un terremoto. La magnitud se puede expresar de diversas formas basadas
en los registros sismogrdficos (por ejemplola magnitud Richter local, la superficie de onda de magnitud,
la magnitude de la onda del cuerpo y la magnitud del momento). Actualmente, la magnitud de medici6n
cominmente utilizada es el Momento de Magnitud, Mw, que se basa en la fuerza de la roca que se
rompi6, el 6rea de la falla que se rompi6, y el importe medio de desliamiento. Por ende, la magnitud de
momento es una medida directa de la energia liberada durante un terremoto. Debido a la forma
logarltmica de [a escala, cada incremento de una unidad en la magnitud
representa un aumento de diez veces en la amplitud de medida, como una estimaci6n de la energia,
cada paso de una unidad en la escala de magnitud corresponde a ]a liberaci6n de cerca de 31 veces
m~s energia que la cantidad asociada al valor de nimero entero anterior.
La escala de magnitud Richter fue desarrollada en 1935 por Charles F. Richter del Instituto de
Tecnologia de California y se bas6 en el comportamiento de un sism6grafo especifico que se fabcic6 en
aquel entonces. Los instrumentos ya no est~n en uso y la escala de magnitud ya no se utiliza en ]a
comunidad tecnica. Sin embargo, la escala de Richter es un t~rmino que es tan comunmente utilizado
por el piblico que los cientificos s6lo responden a las preguntas sobre "Richter" mediante la sustitucikn
de magnitud de momento sin corregir el malentendido.
La intensidad de un terremoto es una evaluaci6n cualitativa de los efectos del terremoto en un lugar
determinado. La intensidad asignada se basa en los efectos observados en los seres humanos, en las
estructuras construidos por el hombre, yen la superficie de la tierra en un lugar determinado. La escala
mas utilizada en los EE.UU. es la escala de Intensidad de Mercalli Modificada (MMI) que tiene valores
que van del I al XII en el orden de gravedad. MMI de I indica que un terremoto no se sinti6 excepto por
unos pocos, mientras que el MMI del XII indica que los daAlos totales de todas las obras de construcci6n,
ya sea parcial o total. Mientras que un terremoto tiene una sola magnitud, la intensidad depende de los
efectos en cada lugar en particular.

I 1)_ZC6mo la magnitud_y el movimiento del suelo se relacionan entre si?

Formatted: Spanish (International Sort)

El movimiento del suelo experimentado en un lugar determinado es una funci6n de la magnitud del
terremoto, la distancia de la falla a la ubicaci6n de interes, y otros elementos tales como los materiales
geol6gicos a traves del cual pasan las ondas.
16) LSobre que trata el ndmero generico 199 (GI-199)?
GI-199 investiga las implicaciones de seguridad yel riesgo de actualizaci6n de datos relacionados con el
terremoto y modelos. Estos datos y los modelos sugieren que la probabilidad de un movimiento telrdco
por encima de la base de diseilo sfsmico de algunas plantas nucleares en el centro y este de Estados
Unidos aunque sigue siendo baja, es mayor que Io anticipado.
17) ZGI-199 proporciona algun tipo de clasificaci6n sobre las plantas nucleares de los EE.UU.
en terminos de seguridad?
La NRC no clasiflca las plantas nucleares por riesgo slsmico. El objetivo de la GI-199 era el realizar una
evaluaci6n con el fin de saber si se necesitarlan mds investigaciones sobre la seguridad sismica para
el funcionamiento de reactores en el centro y este de los EE.UU. (CEUS) estdn garantizados, de acuerdo
con las directivas del NRC. Los resultados de la evaluaci6n de la GI-199 no deben interpretarse como
estimados definitivos de riesgo sismico especifico de la planta debido a que algunos an~lisis fueron
tornados muy conservativamente. La naturaleza de la informacibn utilizada (tanto los datos sobre riesgos
sismicos y de informaci6n de la planta a nivel de fragilidad) s61o sirve como herramienta de detecci6n.
18) LCuiles son los resultados obetnidos en el GI-199?
En la actualidad las plantas nucleares en los EE.UU. siguen siendo seguras, sin necesidad de acci6n
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inmediata. Esta determinaci6n se basa en la revisi6n del personal de la NRC de informaci6n actualizada
peligro sismico y las conclusiones de la primera etapa de la GI-199. Las plantas nucleares existentes
fueron disefladas con un margen considerable para poder soportar los movimientos del terreno del
"escenarlo determinista" o "escenano de terremoto" que represent6 el mayor terremoto
esperado en el
area alrededor de la planta. Los resultados de [a evaluaci6n de GI-199 demuestran que la probabilidad
de exceder las bases de diseflo de movimiento de tierra puede haber aumentado en algunos sitios, pero
s6lo por una cantidad relativamente pequefla. Ademrs, las probabilidades de daflo al nUcleo sismico son
menores que las directrices para la adopcijn de medidas inmediatas. Aunque no es un problema de
segundad inmediata, la NRC se centra en garantizar la seguridad durante acontecimientos raros y
extremos. Por consiguiente, la NRC ha determinado que la evaluaci6n actualizada de los riesgos
sismicos y rendimiento de la planta debe continuar.
,19) ;A qu_ serefiere el t6rmino "estimaciones de aumento de los riesgos sismicos" en las
plantas nucleares?

Formatted; Spanish (International Sort)
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El nesgo sismico (amenaza sismica) representa la posibilidad (o probabilidad) de que un determinado
nivel de movimiento de tierra se puede observar o pueda ser superado en un lugar determinado.
Nuestras estimaciones de nesgo sismico en algunos lugares del centro y este de EE.UU., han cambiado
segin los resultados de investigaciones recientes, lo que indica que los terremotos se produjeron con
mas frecuencia en algunos lugares que lo previamente estimado. Nuestras estimaciones de riesgo
sismico tambien han cambiado debido a los modelos utilizados para predecir el nivel de movimiento de
tierra a una cierta distancia. Las estimaciones de aumento de la peligrosidad sismica en algunos lugares
en el centro y este de Estados Unidos se discutieron en un memorando a la Comisi6n el de 26 de julio
del 2006. (El.memorando esti disponible en la base de datos de la NRC Ilamado Adams cuyo c6digo es
ML052360044).
20) ZEI dafio sismico basico representan alguna medida de riesgo a la liberaci6n de
radiaci6n o solo el riesgo de dafio a] nficleo (sin contar alguna contencion adicional)?
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La frecuencia de daflo al nicleo sismico es la probabilidad de daflo al n0cleo como resultado de un
evento slsmico de apertura. Esto no implica ni una fusi6n ni [a perdida de contenci6n, 1oque seria
necesarlo para que la liberacicn radiol6gica se produzca. La probabilidad de la liberaci6n de la radiaci6n
es mucho menor.
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21) ZD6nde puedo obtener informacion actualizada acerca de G1-199?
L~apaginaweb de la NRC (http:llwww.nrc.gov/about-nrc/regulatorylgen-issues.html) contene informaci~n
sobre los programas, documentos relacionados, informaci6n hist6nca e informaci6n genencal sobre GI199. El (Iltimo reporte generic de Control de Gesti6n esta disponible al piblico en
http•Jwww.nrc.gov/reading-rm/doc-collections/generic-issues/quarteriy/index.html . Ademrs, los EE.UU.
Geological Survey proporciona datos y resultados que estbn a disposici6n al poblico en
http:/learthquake.usgs.govlhazards/products/conterminous/20081.
,22) ZPuede un accidente con tal magnitud corno el de Jap6n en las plantas-nucle-a-res de
Fukushima Daiichi ocurrir en los EE.UU.?
Es diflcil responder a esta pregunta hasta que tengamos un mejor entendimiento de los problemas
exactos y las condiciones que enfrentan los operadores en Fukushima Daiichi. Sin embargo, lo que si
sabemos es que las unidades 1 - 3 de Fukushima Daiichi perdieron toda la electricidad fuera de las
instalaciones al igual que los generadores diesel de emergencia. Esta situaci5n se denomina como
"apag6n de la estaci~n." Plantas de energia nuclear en EE.UU. estdn disefladas para hacer frente
a un
caso de apag6n que implica una p~rdida de electricidad fuera de las instalaciones y de energla de
emergencia en el lugar. Existen normas detalladas de la Comisitn Reguladora Nuclear que abordan este
escenarno. Las plantas nucleares de los EE.UU. estin obligadas a realizar una "adaptacibn" de
evaluaci6n y desarrollar una estrategia para demostrar a la NRC que podrla mantener la planta en
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condiciones de seguridad durante un apag6n. Estas evaluaciones propuestas de modificaci6n a la
planta, y los procedimientos operativos fueron revisados y aprobados por la NRC. Varias plantas
afiadieron nuevas fuentes de alimentaci6n de CA a cumplir con esta regulaci6n'
Ademrs, ias plantas nucleares de los EE.UU. y las pricticas de operaci6n desde los ataques terroristas
del 11 de septiembre del 2001, estAn disefladas para mitigar los escenanos de accidentes severos, tales
como el impacto de aviones, que incluyen la p~rdida total de electricidad fuera de las instalaciones y
todas las fuentes de emergencia. Los diseflos de las plantas nucleares de los EE.UU. incluyen la
consideraci6n de eventos sismicos y tsunamis. Es importante no copiar los datos del terremoto y el
tsunami de un lugar del mundo a otro en la evaluaci6n de estos peligros naturales. Estos eventos
naturales catastr6ficos varian en cada region basada en las lineas tect6nicas y fallas geol6gicas.
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Rini, Brett
From:
Sent:
To:
Subject:

Sheron, Brian
Tuesday, March 15, 2011 9:47 AM
Brenner, Eliot; Hayden, Elizabeth
FW: NBC deadline question for NRC on seismic hazard estimates

One of you want to handle?
From: Bill Dedman [mailto:Bill.Dedmancmsnbc.com1
Sent: Tuesday, Ma-rch,45, 2011 9:06 AM
To: Manoly, Kamal; Sheron, Brian; Hiland, Patrick; OPA Kesource
Subject: NBC deadline cluestion for NRC on seismic hazard estimates

Good morning,
My name is Bill Dedman. I'm a reporter for NBC News and msnbc.com, writing an article today about:
SAFETY/RISK ASSESSMENT RESULTS FOR GENERIC ISSUE 199,-"IMPLICATIONS OF UPDATED PROBABILISTIC
SEISMIC HAZARD ESTIMATES IN CENTRAL AND EASTERN UNITED STATES ON
EXISTING PLANTS"
I reached out to NRC Public Affairs yesterday but have not heard back, and my deadline is end-of-day today. I'm hoping to get on
the phone today with someone from NRC to make sure I'm conveying this information accurately to the public. If nothing else,
I'm hoping one of the technical people can help clarify the points below. My telephone number is 203-451-9995.
I've read Director Brian Sheron's memo of Sept. 2, 2010, to Mr. Patrick Hiland; the safety/risk assessment of August 2010; its
appendices A through D; NRC Information Notice 2010-18; and the fact sheet from public affairs from November 2010.
I have these questions:
1. I'd like to make sure that I accurately place in layman's terms the seismic hazard estimates. I need to make sure that I'm
understanding the nomenclature for expressing the seismic core-damage frequencies. Let's say there's an estimate expressed as
"2.5E-06." (I'm looking at Table D-2 of the safety/risk assessment of August 2010.) I believe that this expression means the same
as 2.5 x 10V- 0 6 , or 0.0000025, or 2.5 divided by one million. In layman's terms, that means an expectation, on average, of 2.5
events every million years, or once every 400,000 years. Similarly, "2.5E-05" would be 2.5 divided by 100,000, or 2.5 events
every 100,000 years, on average, or once every 40,000 years. Is this correct?
2. These documents give updated probabilistic seismic hazard estimates for existing nuclear power plants in the Central and
Eastern U.S. What document has the latest seismic hazard estimates (probabilistic or not) for existing nuclear power plants in the
Western U.S.?
3. The documents refer to newer data on the way. Have NRC, USGS et al. released those? I'm referring to this: "New consensus
seismic-hazard estimates will become available in late 2010 or early 2011 (these are a product of ajoint NRC, U.S. Department of
Energy, U.S. Geological Survey (USGS) and Electric Power Research Institute (EPRI) project). These consensus seismic hazard
estimates will supersede the existing EPRI, Lawrence Livermore National Laboratory, and USGS hazard estimates used in the GI199 Safety/Risk Assessment."
4. What is the timetable now for consideration of any regulatory changes from this research?
Thank you for your help.
Regards,
Bill Dedman
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From:
To:
Cc:
Subject:
Date:
Attachments:

Beasley, Benjamin
Coyne, Kevin
Lane John
FW: Decay heat removal issues in the past
Wednesday, March 16, 2011 2:53:44 PM
NUREG6832.pdf

Kevin,
Is there a mechanism for support to the Ops Center with information like John offers
below?
Ben
From: Lane, John
Sent: Wednesday, March 16, 2011 2:49 PM
To: Beasley, Benjamin
Subject: Decay heat removal issues in the past
Ben,

USI-A-45, Shutdown Decay Heat Removal, addressed some of the things that are going
on now. Here is a presentation I found that gives a good summary of it. In many cases,
we did not go beyond switchover to an alternative source of water, like the CST. So we
were satisfied if that could be credited. I don't recall the IPE program resulting in any
vulnerabilities officially being reported for this but procedures for fire water hookups, like
the Japanese are doing, were added to severe accident management guidelines, I believe
for BWRs, possibly as a result of the IPEs.
jcl
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Regulatory Effectiveness of USIA-45,
"Shutdown Decay Heat Removal Requirements"

Presented by:
Arnar Patel
Jorge
..
Hernandez

Veronica: Rodriguez

Outline
mintroduction .
1980 Davis Besse-1 Event

Background
• Evolution of USI A-45
, Scope of USI A-45
.NRC Sponsored Studies
• Insights Gained from Case Studies

-,Assessment of USI A-45 Effectiveness
BWR Submittals
, PWR Submittals

. Expectations and Outcomes
uConclusion.

Introduction
•NUREG-1289 .Decay Heat.Removal (DHýR)
Systems and Components required to:Maintain.primary/secondary coolant inventory ,control
, Remove heat from the RCS following a SD

* Why Shutdown Decay Heat Removal became

an Unresolved.Safety Issue. (USI)?
• 1977-90 numerous losses of DHR during mid-loop
327 events in.only 2yrs..
38 of safety significance
.

-

TMI-2 (1979).
. "'.

. DaviS BesSe-1 (1980)

Loss of DHR Capability at DB-1
while in Refueling
mOn April 19, 1980 decay. heat removal
capability was lost at Davis-Besse Unit 1
(DB-1) for two and a half hours.
,,Plant Conditions
RCS temperature: 900 F
DHR being done by Decay Heat Loop 2
,.Vessel head de-tensioned
, RCS level was below vessel head flange
• OTSG manways removed

Loss of DHR Capability at DB-1
while in Refueling
* Out of Service (OOS) Equipment
Containment Spray System
, High Pressure Injection System (HPI)
, Source Range Channel 2
Decay Heat Loop 1.
Station Battery 1P and 1N
. Emergency Diesel Generator (EDG-I)'.
4.16 kV Essential Switchgear
13.8 kV Switchgear Bus A

Loss of DHR Capability at DB-1
while in Refueling

Loss of DHR Capability at DB-1
while in Refueling
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Loss of DHR Capability at DB-1
while in Refueling
Major Contributors to the event
Inadequate procedures and admin controls
-

-

HPI, Containment Spray were deactivated for refueling
activities
SFAS Level 5 should have been bypassed to prevent
BWST isolation

, Extensive maintenance activities
- Decay Heat Loop 1
- 13.8 kV Switchgear Bus A

2 out 4 ESFAS Logic
-

More susceptible to spurious action than 1 out of 2
taken twice

Background
* Reactor Safety Issues 70's.- 80's
* Understanding Issues and Plant Mitigating
Systems
. Developments affecting.DHR
SBO
,ATWS
A-45, final resolution
-

Office of Nuclear.Regulatory Research(RES) How effective is the resolution of USI A-45?
NUREG/CR 6832- Regulatory Effectiveness of
USI A-45

Evolution of USI A-45
"Rx Safety Study: An Assessment of Accident Risk in NPP"
Starting Point for DHR Studies
Calculated combined CDF 5E-05/RY

-

Severe Core Damage: Loss of Feedwater
Inspection and Enforcement Bulletins (IE): "Nuclear Incident at TMI"
- 79-05: attention towards understanding sequence of events
- 79-05A: certain actions
- 79-05B: procedures/training maintain nat circulation / monitor DHR
Loss of DHR significant contributor for Core Melt
- NUREG-0578 Lessons Learned: actns to avoid inadequate core cooling
Loss of DHR 1 ½/hrs: extensive maintanence Ilack of procedures
- GL 80-053 "DHR Capability": required TS ammendments to provide for
redundancy in DHR Capability (all modes)

-

-

NRC identified "Shutdown Decay Heat Removal requirements" as
USI A-45 in NUREG-0705
DHR significant contributor to risk associated to NPP
Program initiated to evaluate adequacy/value/impact DHR

Scope of the USI A-45
-

Major Focus:
Equipment and System Reliability
Coolant inventory control
,-..Transfer heat from RCS to ultimate heat sink
-

* Main Problem:
Ensure adequate reliability in electrical and
mechanical equipments of RHR systems during
hostile environment (i.e. LOCA)
, Ensure adequate reliability of RHR systems after
being subjected to severely disturbed conditions
(i.e. earthquake, fire)

NRC..Sponsored Studies
To take Corrective Actions the NRC initiated a
program to evaluate the adequacy of current
designs (PWR/BWRs) to ensure they did not
pose unacceptable risk as result of DHR system
failures:
m Oak Ridge National Laboratories (NUREG/CR-2799)
m Nuclear Safety Analysis Center (NSAC-52)

Results of this program were documented:
" NUREG/CR-5230 "SDHR Analysis"
" NUREG-1289. "Reg and Backfit Analysis of USI A-45'"

Basis for Regulatory Analysis of USI A-45

Insights gained from USI A-45
Case Studies
Significant Contributors to CDF
, Support Systems Failures
-

Limited Redundancy
Sharing Systems
Lack of Separation / independence between trains
Poor equipment arrangement (overall)

Feed and Bleed (25-90%)
Secondary Blowdown

mNot Significant Contributors to CDF
Primary Containment Venting (BWR)

Insights gained from USI A-45
Case Studies
GL 88-20 required the licensees to:
Perform an examination to identify plant-specific
vulnerabilities to severe accidents - report to NRC
Consider DHR vulnerabilities as part of IPEs
-

Accident behavior, Accident Sequences
Quantitative understanding of core damage/releases
Reduce probability of core damage/releases

Identify plant-specific vulnerabilities to accidents
due to externally-initiated events (fires, earthquakes)
as part of GPEEEs

* If a licensee discovered a potential vulnerability
associated to USI A-45, comp. measures shall be
proposed, then the NRC would consider the issue
resolved

Assessment of the Regulatory
Effectiveness of USI A- 45
Plant specific IPE reports
* Plant specific modification list
-

* Safety Evaluation Reports (SER)
*Technical Evaluation Reports (TERs)
- NUREG-1 742 "Perspectives Gained from the
Individual Plant Examination of External
Events (IPEEE) Program"
* Responses to requests for additional info (RAI)

Steps in Assessing the Regulatory
Effectiveness
* BWR classification: BWRI /2/3, BWR3/4,
BWR 5/6
* PWR classification: Combustion Engineering
(CE), B&W, Westinghouse 2-Loop,
Westinghouse 3-Loop, Westinghouse 4Loop plants
* Review of IPE submittals
* Identifying DHRrelated plant modifications

BWR DHR .systems
* Reactor Core Isolation Cooling (RRCIC)
mHigh pressure coolant injection (HPCI)
* High pressure core spray (HPCS)
mLow pressure coolant injection (LPCI)
* Low pressure. core. spray (LPCS)
mAutomatic Depressurization System (ADS)
mVarious modes of Residual Heat Removal
(RHR)

* Containment Venting

BWR Submittals
BWRs 1/2/3

* Isolation Condenser (IC)
,,Low Pressure Core Injection (LPCI1)
* Containment Venting (last resort)
m] Nine Mile Point-1 Oyster Creek,
Millstone-I, and Dresden 2&3 were
analyzed

.Transients leading to loss of DHR
systems
mLoss of containment heat removal with a

subsequent loss of coolant inventory makeup
and failure of IC.
* BWR 1/2/3 credit the use of multiple
feedwater injection systems (CRD, FPS) and
containment venting. Motor driven feedwater
pumps reduces the risk.

BWR Submittals
BWRs 3/4

*]High Pressure Core Injection (HPCI) and
Reactor Core Isolation Cooling (RCIC)
mLow Pressure Core Injection (LPCI)
* Containment Venting
mFeedwater (FW) systems
m15 plants were analyzed

Transients leading to loss of DHR
systems
a

Coolant Injection succeeds initially but,

containment heat removal fails
* BWR 3/4 credit the use of feedwater (motor
driven feedwater pumps) and multiple High

Pressure Injection systems (such as RCIC
and HPCI) and containment venting.

BWR Submittals
BWRs 5/6

* High Pressure Core Spray (HPCS) instead of
High Pressure Coolant Injection (HPCI),
Reactor Core Isolation Cooling (RCIC)
* Low Pressure Coolant Injection (LPCI),

Low Pressure Coolant Spray (LPCS)
"Containment Venting
* Washington Nuclear Power-2, Nine Mile Point2, Perry-I, Clinton, .River Bend, Grand Gulf
were analyzed.

Transients leading to loss of DHR
systems
" Coolantlnjection succeeds initially but
containment heat removal fails
* BWR 5/6 credit the use of alternate injection
sources such as fire protection system,
condensate transfer system, standby service
water cross-tie, motor driven feedwater pump

Improvements made by all BWR's

* Hardware Changes
Hardened Vent

* Procedural Changes (site specific)

PWR Submittals
Decay Heat Removal Methods
Steam Generators (preferred)
-

Main Condenser
Atmospheric Dump Valves (ADV)

Make-up to SG
Main Feedwater
-AFW
- Low Pressure Feed (through condensate pumps)
-

, High Pressure Injection (HPI)
-

Feed & Bleed (through PORV's)

"Front Line Systems for DHR
, MFW and condensate
AFW
H
..HPI coolingj systems

...

.

PWR Submittals
Combustion Engineering (CE)- 9 Plants Total

* Most plants have multiple sources for AFW
, Fire Water
" Service Water
Crosstie from other systems
-

E.g. Calvert Cliff crossties flow from motor driven AFW
pump of the other plant (unit)

* Most plants take credit for Feed and bleed
* Six plants take credit for LPF

PWR Submittals
Combustion Engineering (CE) - 9 Plants Total

* Only one plant identified DHR vulnerabilities
,. Calvert Cliffs (1.4 E -04)
-

Failure of AFW with 34% contribution to the DHR CDF
Identified valve performance reliability issues on hand operated
valves needed. to establish long term cooling due to deficiencies
in surveillance, preventive maintenance and performance evals.
Modifications were to result in a 2.3% CDF improvement

Failures associated with inadvertent ESFAS actuation
-

-

Crews to be trained .on the consequences and recovery of,
inadvertent ESFAS actuation
Modifications resulted in a 1% CDF improvement

, Revised CDF is 2.4E-04/RY

PWR Submittals
Babcock & Wilcox (B&W) -7 Plants Total

* Most B&W plants have multiple sources of
water to supply EFW
-All plants take credit for Feed & Bleed
* None take credit for condensate pumps to
feed SG's
* None identify DHR modifications to resolve
USI A-45

PWR S ubmittals
Westinghouse 2 Loop -4 Plants Total

have multiple alternate sources of water
available for AFW (e.g. S• !V•, fire water and
..condensate hotwell)

mAll

* All take credit for F&B
* Only two (Ginna and Point Beach) take credit
for LPF
* None identified DHR vulnerabilities
mAll plants met staff's objective of 1E-04IYR.

PWR Submittals
Westinghouse 3 Loop -9 Plants Total

plants use SW as alternate source for
AFW suction
* BV uses demin water storage tank as primary
source, but river water can be used in a LOOP
mTurkey Point has 2 CSTs with make up from
water treatment system
'All plants take credit for F&B but the number
of PORV's required varies from plant to plant
'None identified DHR vulnerabilities
mMost

PWR Sumittals
Westinghouse 4 Loop -32 Plants Total

mAll except MILL-3 have alternate sources of

water supply to AFW
All plants take credit for F&B. The number of
PORVS varies
.12 plants take credit for LPF when MFW and
AFW are not available
* No plants identify DHR vulnerability in their
IPEs.

Comparison of Expectations and
Outcomes
Area
Total CDF

Expectations
<1 E-04

DHR Category
Cat. 1
Cat. 2
Cat. 3

<3E-05
<3E-04 but >3E-05
>3E-04

* CDF Observations
, All BWR's have total CDF < 1 E-04
, Ten PWRs have total CDF > 1 E-04
Only one plant, Calvert Cliffs, identified two DHR
vulnerabilities and made modifications (after
modifications CDF remains above 1 E-04).

Conclusions
E Evaluation included reg. review of licensee's actions to
resolve safety issues regarding USIA-45, including plant
mods made at 26 BWRs and 47 PWRs
- BWR Findings
Restricted to: ultimate heat sink options, RHR
" Novulnerabilitiesidentified
" Enhancements to increase DHR capability/reliability
" Realignment of LPCI/CS to CST if SPC cannot be established

* PWR Findings
" Restricted to:
- RCS Heat removal using SG FW supplies: MFW, EFW, AFW
- RCS Heat removal using PORVs, HPI
" One PWR with DHR vulnerabilities -CC 1&2
- Failure of AFW (manually operated valves) -34% CDF
Inadvertent actuation of ESFAS and AFAS - 18% CDF
. Enhancements/Credits: feed and bleed, SG deP using cond., pumps-

Conclusions
Overall
• Significant
in DHR-related risk was achieved as a result of
generic requirements (USI A-44, USI A-46, GL 89-16, GI 70, GI 124)
imposed before IPEs and IPEEEs were completed
P-As a result
....-BWR- no vulnerabilities
PWR - credit for strategies of feed/bleed and SG depressurization.
-

mUSI

A-45 expectations regarding DHR were
generally met w/o the imposition of hardware fixes.
* Licensees' awareness of DHR was increased
through IPEs and IPEEEs
* Therefore, USI A-45 resolution approach
achieved its goal

Rini, Brett
From:
Sent:
To:
Cc:
Subject:

Sheron, Brian
Wednesday, March 16, 2011 8:37 AM
Dean, Bill; Uhle, Jennifer; Case, Michael; Richards, Stuart; Hogan, Rosemary; Kammerer, Annie; Ake,
Jon; Murphy, Andrew
Weber, Michael; Virgilio, Martin; Leeds, Eric; Grobe, Jack; Lew, David
RE: NBC deadline question for NRC on seismic hazard estimates

Yes, seismic folks have been working on Q&As. I need to check and see if they are working on any that will address
the stuff in this article.
From: Dean, Bill
Sent: Wednesday, March 16, 2011 8:35 AM
To: Sheron, Brian; Uhle, Jennifer; Case, Michael; Richards, Stuart; Hogan, Rosemary; Kammerer, Annie; Ake, Jon; Murphy,
Andrew
Cc: Weber, Michael; Virgilio, Martin; Leeds, Eric; Grobe, Jack; Lew, David
Subject: RE: NBC deadline question for NRC on seismic hazard estimates
Brian,
I Assume that our team in HQ is working up proper communications for this that we can leverage. I know there is an
existing comm. plan for GSI 199, but my guess it likely needs to be updated in light of current events.

3ieef
From: Sheron, Brian
Sent: Wednesday, March 16, 2011 8:10 AM
To: Uhle, Jennifer; Case, Michael; Richards, Stuart; Hogan, Rosemary; Kammerer, Annie; Ake, Jon; Murphy, Andrew
Cc: Weber, Michael; Virgilio, Martin; Leeds, Eric; Grobe, Jack; Dean, Bill; Lew, David
Subject: FW: NBC deadline question for NRC on seismic hazard estimates
FYI. I imagine this should generate some new interest in IP.
From: Bill Dedman [mailto:Bill.Dedman@msnbc.com]
Sent: Wednesday, March 16, 2011 6:44 AM
To: Manoly, Kamal; Sheron, Brian; Hiland, Patrick; OPA Resource
Subject: RE: NBC deadline question for NRC on seismic hazard estimates
This story is online now. If you see any error, please let me know right away.
Thanks,
Bill
http://www.msnbc.msn.com/id/42103936/ns/world

news-asiapacific/

From: Bill Dedman
Sent: Tuesday, March 15, 2011 9:06 AM
To: 'Kamal.Manoly@nrc.gov'; 'brian.sheron@nrc.gov'; 'patrick.hiland@nrc.gov'; 'OPA.Resource@nrc.gov'
Subject: NBC deadline question for NRC on seismic hazard estimates
Good morning,
1
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ý

My name is Bill Dedman. I'm a reporter for NBC News and msnbc.com, writing an article today about:
SAFETY/RISK ASSESSMENT RESULTS FOR GENERIC ISSUE 199, "IMPLICATIONS OF UPDATED PROBABILISTIC
SEISMIC HAZARD ESTIMATES IN CENTRAL AND EASTERN UNITED STATES ON
EXISTING PLANTS"
I reached out to NRC Public Affairs yesterday but have not heard back, and my deadline is end-of-day today. I'm hoping to get on
the phone today with someone from NRC to make sure I'm conveying this information accurately, to the public. If nothing else,
I'm hoping one of the technical people can help clarify the points below. My telephone number is 3-451-9995.
I've read Director Brian Sheron's memo of Sept. 2, 2010, to Mr. Patrick Hiland; the safety/risk assessment of August 2010; its
appendices A through D; NRC Information Notice 2010-18; and the fact sheet from public affairs from November 2010.
I have these questions:
1. I'd like to make sure that I accurately place in layman's terms the seismic hazard estimates. I need to make sure that I'm
understanding the nomenclature for expressing the seismic core-damage frequencies. Let's say there's an estimate expressed as
"2.5E-06." (I'm looking at Table D-2 of the safety/risk assessment of August 2010.) I believe that this expression means the same
as 2.5 x 10/1-0 6 , or 0.0000025, or 2.5 divided by one million. In layman's terms, that means an expectation, on average, of 2.5
events every million years, or once every 400,000 years. Similarly, "2.5E-05" would be 2.5 divided by 100,000, or 2.5 events
every 100,000 years, on average, or once every 40,000 years. Is this correct?
2. These documents give updated probabilistic seismic hazard estimates for existing nuclear power plants in the Central and
Eastern U.S. What document has the latest seismic hazard estimates (probabilistic or not) for existing nuclear power plants in the
Western U.S.?
3. The documents refer to newer data on the way. Have NRC, USGS et al. released those? I'm referring to this: "New consensus
seismic-hazard estimates will become available in late 2010 or early 2011 (these are a product of ajoint NRC, U.S. Department of
Energy, U.S. Geological Survey (USGS) and Electric Power Research Institute (EPRI) project). These consensus seismic hazard
estimates will supersede the existing EPRI, Lawrence Livermore National Laboratory, and USGS hazard estimates used in the GI199 Safety/Risk Assessment."
4. What is the timetable now for consideration of any regulatory changes from this research?
Thank you for your help.
Regards,
Bill Dedman

This e-mail message and attached documents are confidential; intended only for the named recipient(s) above and may contain information that is privileged, confidential,
proprietary, and/or exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, you are hereby notified that any unauthorized use,
dissemination, distribution or copy of this communication is strictly prohibited. No waiver of privilege, confidence or otherwise is intended by virtue of this communication. If
you have received this message in error, or are not the named recipient(s), please immediately notify the sender, destroy all copies and delete this e-mail message from your
computer. Thank you.
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Bonaccorso, Amy
From:
Sent:
To:
Cc:
Subject:

Harrington, Holly
Wednesday, March 16, 2011 12:59 PM
Deavers, Ron
Bonaccorso, Amy
RE: Public question about waste confidence

I'll handle
From: Deavers, Ron
Sent: Wednesday, March 16, 2011 12:50 PM
To: Harrington, Holly
Cc: Bonaccorso, Amy
Subject: Public question about waste confidence
Hi Holly,
Kara Colton
Energy Community Alliance
703-864-3520
Re: Dry Cask
This caller has questions about Waste Confidence that I do not understand. Is there someone who can talk to
her?
Thanks,
Ron Deavers

I

Rini, Brett
From:
Sent:
To:
Subject:

Sheron, Brian
Wednesday, March 16, 2011 10:13 AM
Dean, Bill
RE: NBC deadline question for NRC on seismic hazard estimates

Yep. But that's why you're paid the big bucks........
From: Dean, Bill
Sent: Wednesday, March 16, 2011 8:38 AM
To: Sheron, Brian
Subject: RE: NBC deadline question for NRC on seismic hazard estimates
Thanks Brian. I know this is a fun time for all of us. I know you can imagine the ground swell of interest here in the
Northeast

From: Sheron, Brian
Sent: Wednesday, March 16, 2011 8:37 AM
To: Dean, Bill; Uhle, Jennifer; Case, Michael; Richards, Stuart; Hogan, Rosemary; Kammerer, Annie; Ake, Jon; Murphy, Andrew
Cc: Weber, Michael; Virgilio, Martin; Leeds, Eric; Grobe, Jack; Lew, David
Subject: RE: NBC deadline question for NRC on seismic hazard estimates
Yes, seismic folks have been working on Q&As. I need to check and see if they are working on any that will address
the stuff in this article.
From: Dean, Bill
Sent: Wednesday, March 16, 2011 8:35 AM
To: Sheron, Brian; Uhle, Jennifer; Case, Michael; Richards, Stuart; Hogan, Rosemary; Kammerer, Annie; Ake, Jon; Murphy,
Andrew
Cc: Weber, Michael; Virgilio, Martin; Leeds, Eric; Grobe, Jack; Lew, David
Subject: RE: NBC deadline question for NRC on seismic hazard estimates
Brian,
I Assume that our team in HQ is working up proper communications for this that we can leverage. I know there is an
existing comm. plan for GSI 199, but my guess it likely needs to be updated in light of current events.

From: Sheron, Brian
Sent: Wednesday, March 16, 2011 8:10 AM
To: Uhle, Jennifer; Case, Michael; Richards, Stuart; Hogan, Rosemary; Kammerer, Annie; Ake, Jon; Murphy, Andrew
Cc: Weber, Michael; Virgilio, Martin; Leeds, Eric; Grobe, Jack; Dean, Bill; Lew, David
Subject: FW: NBC deadline question for NRC on seismic hazard estimates
FYI. I imagine this should generate some new interest in IP.
From: Bill Dedma [mailto: Bill.Dedman@msnbc.com]
Sent: Wednesday,LMarch 16, 2011 6:44 AM
To: Manoly, Kamal; Sheron, Brian; Hiland, Patrick; OPA Resource
Subject: RE: NBC deadline question for NRC on seismic hazard estimates
This story is online now. If you see any error, please let me know right away.
1.

\J\J\V'r

Thanks,

http://www.msnbc.msn.com/id/42103936/ns/world news-asiapacific!

From: Bill Dedman
Sent: Tuesday, March 15, 2011 9:06 AM
To: 'Kamal.Manoly@nrc.gov'; 'brian.sheron@nrc.gov'; 'patrick.hiland@nrc.gov'; 'OPA.Resource@nrc.gov'
Subject: NBC deadline question for NRC on seismic hazard estimates

Good morning,
My name is Bill Dedman. I'm a reporter for NBC News and msnbc.com, writing an article today about:
SAFETY/RISK ASSESSMENT RESULTS FOR GENERIC ISSUE 199, "IMPLICATIONS OF UPDATED PROBABILISTIC
SEISMIC HAZARD ESTIMATES IN CENTRAL AND EASTERN UNITED STATES ON
EXISTING PLANTS"
I reached out to NRC Public Affairs yesterday but have not heard back, and my deadline is end-of-day today. I'm hoping to get on
the phone today with someone from NRC to make sure I'm conveying this information accurately to the public. If nothing else,
I'm hoping one of the technical people can help clarify the points below. My telephone number is 203-451-9995.
I've read Director Brian Sheron's memo of Sept. 2, 2010, to Mr. Patrick Hiland; the safety/risk assessment of August 2010; its
appendices A through D; NRC Information Notice 2010-18; and the fact sheet from public affairs from November 2010.
I have these questions:
1. I'd like to make sure that I accurately place in layman's tenrs the seismic hazard estimates. I need to make sure that I'm
understanding the nomenclature for expressing the seismic core-damage frequencies. Let's say there's an estimate expressed as
"2.5E-06." (I'm looking at Table D-2 of the safety/risk assessment of August 2010.) I believe that this expression means the same
as 2.5 x 1 0 /- 0 6 , or 0.0000025, or 2.5 divided by one million. In layman's terms, that means an expectation, on average, of 2.5
events every million years, or once every 400,000 years. Similarly, "2.5E-05" would be 2.5 divided by 100,000, or 2.5 events
every 100,000 years, on average, or once every 40,000 years. Is this correct?
2. These documents give updated probabilistic seismic hazard estimates for existing nuclear power plants in the Central and
Eastern U.S. What document has the latest seismic hazard estimates (probabilistic or not) for existing nuclear powerplants in the
Western U.S.?
3. The documents refer to newer data on the way. Have NRC, USGS et al. released those? I'm referring to this: "New consensus
seismic-hazard estimates will become available in late 2010 or early 2011 (these are a product of ajoint NRC, U.S. Department of
Energy, U.S. Geological Survey (USGS) and Electric Power Research Institute (EPRI) project). These consensus seismic hazard
estimates will supersede the existing EPRI, Lawrence Livermore National Laboratory, and USGS hazard estimates used in the GI199 Safety/Risk Assessment."
4. What is the timetable now for consideration of any regulatory changes from this research?
Thank you for your help.
Regards,
Bill Dedman
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This e-mail message and attached documents are confidential; intended only for the named recipient(s) above and may contain information that is privileged, confidential,
proprietary, and/or exempt from disclosure under applicable law. Ifthe reader of this message is not the intended recipient, you are hereby notified that any unauthorized use,
dissemination;, distribution or copy of this communication is strictly prohibited. No waiver of privilege, confidence or otherwise is intended by virtue of this communication. If
you have received this message in error, or are not the named recipient(s), please immediately notify the sender, destroy all copies and delete this e-mail message from your
computer. Thank you.
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Rini, Brett
From:
Sent:
To:
Subject:

Sheron, Brian
Wednesday, March 16, 2011 10:45 AM
Gibson, Kathy
FW: GRS request for MELCOR input deck for Mark 1

See below. Can we send the Germans the SOARCA results for Peach Bottom?
From: Diane.JACKSONO3oecd.orci [mailto:Diane.JACKSONcoecd.org1
Sent: Wednesday, March 16, 2011 10:44 AM
To: Sheron, Brian; Uhle, Jennifer
Cc: frank-peter.weiss~qrs.de; Axel. BREESTaoecd.orci
Subject: RE: GRS request for MELCOR input deck for Mark 1
Dear Brian Thank you for the quick response. Yes, Dr. Weiss would very much appreciate the SOARCA results for Peach Bottom.
Best regards,
~
Diane Jackson, Nuclear Safety Specialist
Nuclear Safety Division, OECD Nuclear Energy Agency (NEA)
Tel.: +33 (0)1 45 24 10 55, Diane. Jackson oecd.ora

From: Sheron, Brian rmailto:Brian.Sheronanrc.cqov1
Sent: Wednesday, March 16, 2011 15:21
To: JACKSON Diane, NEA/SURN; Borchardt, Bill; Uhle, Jennifer
Cc: REIG Javier, NEA/SURN; DUNN LEE Janice, NEA
Subject: RE: GRS request for MELCOR input deck for Mark 1
Diane, Kathy Gibson said that we are checking with the Peach Bottom plant to see if we can release the Peach
Bottom MELCOR deck, since it is proprietary.
However, we have already completed consequence analyses for Peach Bottom as part of SOARCA. Would GRS be
interested in the SOARCA
Results, since the severe accident analyses are already done?

1

Rini, Brett
From:
Sent:
To:
Cc:
Subject:

Sheron, Brian
Wednesday, March 16, 2011 11:42 AM
Gibson, Kathy
Lee, Richard; Santiago, Patricia
RE: GRS request for MELCOR input deck for Mark 1

Great, thanks.
From: Gibson, Kathy
Sent: Wednesday, March 16, 2011 11:30 AM
To: Sheron, Brian
Cc: Lee, Richard; Santiago, Patricia
Subject: Re: GRS request-for MELCOR input deck for Mark 1
Richard is contacting SNL to see if we can provide the MELCOR deck used for NUREG-1465. The one used for SOARCA has
proprietary info.
We can send a preliminary draft. This would be an earlier version without the new SRV calculations added because that version
has not been reviewed or tech edited - but the results are not much different.
We will work with IPT to follow whatever process is appropriate for tranferring the deck and SOARCA reports.

From: Sheron, Brian
To: Gibson, Kathy
Sent: Wed Mar 16 10:45:07 2011
Subject: FW: GRS request for MELCOR input deck for Mark 1
See below. Can we send the Germans the SOARCA results for Peach Bottom?
From: Diane.JACKSONboecd.org [mailto:Diane.JACKSON(oecd.orq1

Sent: Wednesday, March 16, 2011 10:44 AM
ro: Sheron, Brian; Uhle, Jennifer
Cc: frank-peter.weissbgrs.de; AxeI.BREEST'oecd.orq
Subject: RE: GRS request for MELCOR input deck for Mark 1
)ear Brian Thank you for the quick response. Yes, Dr. Weiss would very much appreciate the SOARCA results for Peach Bottom.
'Best regards,
Diane Jackson, Nuclear Safety Specialist
"r-i,
-j Nuclear Safety Division, OECD Nuclear Energy Agency (NEA)
Tel.: +33 (0)1 45 24 10 55, Diane.Jackson oecd.orq

From: Sheron, Brian [mailto:Brian.Sheronanrc.qov]
Sent: Wednesday, March 16, 2011 15:21
To: JACKSON Diane, NEA/SURN; Borchardt, Bill; Uhle, Jennifer
Cc: REIG Javier, NEA/SURN; DUNN LEE Janice, NEA
Subject: RE: GRS request for MELCOR input deck for Mark 1

'ýý ýu

Diane, Kathy Gibson said that we are checking with the Peach Bottom plant to see if we can release the Peach
Bottom MELCOR deck, since it is proprietary.
1

Hbwevbr, we have already completed consequence analyses for Peach Bottom as part of SOARCA. Would GRS be
interested in the SOARCA
Results, since the severe accident analyses are already done?
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Bonaccorso, Amy
From:
Sent:
To:
Subject:

Deavers, Ron
Wednesday, March 16, 2011 1:06 PM
Bonaccorso, Amy; Harrington, Holly
RE: Information Request

Follow Up Flag:
Flag Status:

Follow up
Flagged

I agree this is not the responsibility of NRC.
What should we tell them , Holly?
From: Bonaccorso, Amy
Sent: Wednesday, March 16, 2011 1:04 PM
To: Deavers, Ron
Subject: FW: Information Request
Ron:
Any ideas on this one? Should it go to Holly for guidance?
I don't think NRC would be doing this if it was being done.
Thanks,
Amy
From: Akstulewicz, Brenda
Sent: Wednesday, March 16, 2011 12:37 PM
To: Deavers, Ron; Bonaccorso, Amy
Subject: Information Request

Rubin Crosslin
Tenn. Division Radiological Health

F6115_332_0424,•-

Ruben.crosslin(6)tn.gov
-Are we monitoring visitor.-oni Japan for radiation'
Brenda Akstulewicz
Administrative Assistant,
Office of Public Affairs
301-415-8209
6rend'a.akStufewicz@nrc.gov

I

Bonaccorso, Amy
From:
Sent:
To:
Subject:

Bonaccorso, Amy
Wednesday, March 16, 2011 3:08 PM
Deavers, Ron
RE: Citizen Inquiry

Calling them.
From: Deavers, Ron
Sent: Wednesday, March 16, 2011 3:06 PM
To: Bonaccorso, Amy
Subject: RE: Citizen Inquiry
yes
From: Bonaccorso, Amy
Sent: Wednesday, March 16, 2011 2:37 PM
To: Deavers, Ron
Subject: RE: Citizen Inquiry
I think this is a company - should we just say that they should take with the airlines?
From: Akstulewicz, Brenda
Sent: Wednesday, March 16, 2011 2:23 PM
To: Deavers, Ron; Bonaccorso, Amy
Subject: Citizen Inquiry

Todd Barber

Gulf Stream Aerospace

b
b-

-912-965-5.317
)1apan (Northern)
Flbw safe is it to fly over

Brenda Akstulewicz
Administrative Assistant
Office of Public Affairs
301-415-8209
brenda.akstue-vicz@nrc.gov

I

,

Bonaccorso, Amy
From:
Sent:
To:
Subject:

Deavers, Ron
Wednesday, March 16, 2011 3:20 PM
Bonaccorso, Amy
RE: Public Inquiriy

Calling ...
From: Royer, Deanna
Sent: Wednesday, March 16, 2011 3:19 PM
To: Deavers, Ron; Bonaccorso, Amy
Subject: Public Inquiriy
Michelle Chamberlin
858-756-3904
Re: Radiation exposure and precautionary measures
Abby
TBank of America - NY
1 646-855-5059
-Re: What is the first new plant that is coming online.

Deanna Royer
Contract Secretary
Division of New Reactor Licensing
(301) 415-7158
Deanna.Royer@nrc.gov
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Bonaccorso, Amy
From:

Sent:
To:
Cc:
Subject:

Deavers, Ron
Wednesday, March 16, 2011 3:56 PM
Harrington, Holly
Bonaccorso, Amy
Power Reactor question

What should be the answer to this one? The caller is interested in which new nuclear power plant will come
online first. Is this information outside of our control and knowledge?
Abby
Bank of America - NY
Wnh46-855-5059
R: What is the--first new plant that is coming online.,

I

Own Lc
Owen, Lucy
From:

Sent:
To:

Subject:
Attachments:

Taylor, Renee
Thursday, March 17, 2011 2:32 PM
Andersen, James; Ash, Darren; Borchardt, Bill; Brockington, Tamyra; Buckley, Patricia;
Casby, Marcia; Cianci, Sandra; Collins, Elmo; Curran, Bridget; Damiano, Debra; Dean, Bill;
Demoss, Gary; EDOETAs; Flory, Shirley; Garland, Stephanie; Gonzalez, Hipolito; Greene,
LaTosha; Haney, Catherine; Holahan, Gary; Johnson, Michael; Leeds, Eric; Lockhart, Denise;
Lougheed, Patricia; Mamish, Nader; Matakas, Gina; Mayberry, Theresa; McCrary, Cheryl;
McCree, Victor; Miles, Patricia; Miller, Charles; Muessle, Mary; Nina Barnett; Owen, Lucy;
Reyes, Luis; Ross, Robin; Salus, Amy; Satorius, Mark; Schwarz, Sherry; Sprogeris, Patricia;
Tannenbaum, Anita; Taylor, Renee; Uhle, Jennifer; Virgilio, Martin; Walker, Dwight; Weber,
Michael; Wiggins, Jim
Drop-In Meetings with the OEDO
Drop-In Meeting SCHEDULE.doc

Please reference the updated drop-in list and note your calendars accordingly.
Thank you,
Renee

ifový
I

DROP-IN MEETING SCHEDULE
Updated: 3/17/11

NMSS
03/18/11
1:00 pm
Eastern Idaho Community Leaders
Jared Fuhriman - Mayor, Idaho Falls
Lane Algood - Executive Director, Partnership for Science and Technology
Linda Martin - CEO, Grow Idaho Falls
Tim Solomon - Ex Director and CEO, Regional Development Alliance and Community Reuse
Organization
Rob Chiles - Executive Director, Greater Idaho Falls Chamber of Commerce
(Doug Taylor - 202-475-2218; douq.tavIorDinl.qov)
Subject: Licensing of AREVA's Eagle Rock Enrichment facility in Eastern Idaho.

FSME/OE
05/03/11
4:00 pm
Health Physics Society
Edward Maher - HPS President
Kathryn Pryor - President-Elect of HPS
Brett Burk - HPS Administrator
Richard Vetter - HPS Government Liaison
(Richard Vetter - 507-281-3917; rvetter(Dmayo.edu
Subject: Introduce Kathyrn Pryor, low level waste disposal issues, safety culture policy
statement

NRRINSIR
05/09/11
4:00 pm
ProgressEnergy
William Johnson - Chairman, President and CEO
Jeffery J. Lyash - Executive Vice President - Energy Supply
James Scarola - Senior Vice President and Chief Nuclear Officer
(Donna Alexander - 919-546-5357; donna.alexander•,paqnmailcom)
Subject: Organization and Leadership, CR3 Repair Status, NFPA 805 Status, RNP, BNP and
HNP Performance, learnings from Fukushima.

Note: All meetings are scheduled with the Office of the Executive Directorfor
Operations,held in conference room 0-17B4, meeting duration time 30 minutes unless
otherwise noted.

Owen, Lucy
From:

Sent:
To:

Subject:
Attachments:

HOO Hoc
Thursday, March 17, 2011 2:31 PM
HOO Hoc
SID Notice: 3/17/2011
EV003926. PDF

FOR OFFICIAL USE ONLY - LIMITED DISTRIBUTION
The following attached report may contain "law enforcement sensitive" information. Please do not relay this
information to individuals who do not have a "need to know".
NOTE:
Adobe Acrobat Reader and a password are required to open the attached Emergency Response Officer's
Report. A password has been sent to you by separate notification (emailed to NRC recipients).
To open a password protected pdf document, start Adobe Reader and enter the password in lower case when
prompted as the document is opened.
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FOR OFFICIA

L Y - LIMITED DISTRIB UTI

This report

y contain "Ia enforcement sensitive" infor ation
Pl ase do not relay this formation to indivi/d uls
who
o nt hae a' eed to kn
DetailedSID Log Entry

Event#: 3'926

Security Event Description

Site: INDIAN POINT
Facility Type: Power Reactor - Operating
Event DatelTime: 3/17/2011

10:46

(EDT)

Notify Date/Time: 3/17/2011
Last UpdateDate: 3/17/2011
Event Type: Flyover

14:31

(ET)

H.E.R.O: John Shoemaker
CallerName: Daniel Gagnon

Caller Title: Security
CallBack Phone#: 914-271-7027

CallerAffiliation: Licensee

CallerNotification: Jeff Brook (FAA) --- 516-683-2984

NRC Notification:

At 1046 EDT on 3-17-11, Indian Point security personel observed a blue and white
Eyewitness News helicopter, partial tail # ENG. Over the next 10 to 15 minutes, the
helicopter circled the plant 4 or 5 times. The helicopter came within approximately 1/8
mile of the plant at an elevation of approximately 2500- 5000 feet. Eyewitness News is
out of New York Ctiy, NY.
Indian Point security contacted the Federal Aviation Administration (FAA). The FAA
reported back that Eyewitness News (John Delgiarno) in Manhattan, NY had been
contacted. Eyewitness News reported that all of their aircraft were on the ground during
the time the flyover took place. Because of the inconsistancy with the information, the
FAA has initiated their Domestic Event Network.
This event is open pending ILTAB review. ILTAB will update or close this report when
appropriate.

-r-r
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From:
To:
Cc:
Subject:
Date:

Harrington. Holly
Bonaccorso. Amy; Burnell. Scott; McIntyre. David
Deavers. Ron; Tobin, Jennifer; Ridge, Christianne
RE: Nuclear contamination of aircraft operating in Northern Japan
Thursday, March 17, 2011 3:28:11 PM

I will send to DHS to chase down.
Original----Message ----From: Bonaccorso, Amy
Sent: Thursday, March 17, 2011 2:23 PM
To: Burnell, Scott; McIntyre, David
Cc: Deavers, Ron; Harrington, Holly; Tobin, Jennifer; Ridge, Christianne
Subject: FW: Nuclear contamination of aircraft operating in Northern Japan
FOLKS:
I've been working with Todd Barber for two days via phone and I need help. His concerns may merit
talking to some technical experts in the Ops Center or forwarding to the military (?). He has reached
out to FAA (no response), and Helen (our DHS contact we are referring these concerns to below) and
they still don't have any guidance to give him - but took notes off of it.
He is with Gulf Stream Aerospace and they really need to know what danger these exposed aircraft
pose once they are back from Japan. They know how to deal with people - but don't know how to
address the aircraft. Is the water they use to clean it contaminated, for instance? Someone has to
know (maybe the military?). The Japanese are hiring planes to take them out of these locations
because the commercial airlines aren't flying, and this company makes some of those planes and are
getting questions.
In particular, he wants to know what isotopes are coming out of these reactors and their half-life
would help them. He has a detailed email that he sent to Helen below.... He said he doesn't
necessarily need perfect answers to everything up front - but something to get them started.
His phone number iLI12-965-5317i.
Thanks,
Amy
Original----Message ----From: todd.barber@gulfstream.com [mailto:todd.barber(gulfstream.com]
Sent: Thursday, March 17, 2011 2:09 PM
To: Bonaccorso, Amy
Subject: Fw: Nuclear contamination of aircraft operating in Northern Japan

This e-mail message, including all attachments, is for the sole use of the
intended recipient(s) and may contain Personal Information under General
Dynamics policy CP 07-706 and/or legally privileged and confidential
information. Any Personal Information can be accessed only by authorized
personnel of General Dynamics and its approved service providers and may be
used only as permitted by General Dynamics and its policies. Contractual
restrictions apply to third parties. If you are not an intended recipient,

this

you are hereby notified that you have either received this message in error
or through interception, and that any review, use, distribution, copying or
disclosure of this message or its attachments is strictly prohibited and is
subject to criminal and civil penalties. All personal messages express
solely the sender's views and not those of Gulfstream Aerospace
Corporation.
If you received this message in error, please contact the sender by reply
e-mail and destroy all copies of the original message.

Forwarded
----by Todd Barber/SAV/GAC on 03/17/2011 02:08 PM ----From:

Todd Barber/SAV/GAC

To:

Helen.Sterling@DHS.gov

Date:

03/17/2011 10:11 AM

Subject:
Japan

Nuclear contamination of aircraft operating in Northern

Ms. Sterling,
I am Todd Barber, a Technical Specialist with Gulfstream Aerospace in
Savannah, Ga. Gulfstream is a Division of General Dynamics that builds
Business Jets. Our aircraft are operated around the world, and have the
range and capability to travel over 7000 miles non-stop. In the past 48
hours we have received requests from several aircraft operators regarding
exposure to radiation from the Fukushima Daiichi plant disaster. Some of
the aircraft travel routinely to the US and are maintained in the US and
some are foreign Government aircraft based in Japan with US citizens
traveling periodically to the aircraft to maintain them.
As you see US citizens have or could have contact with these airplanes. We
(Gulfstream) are not nor do we employ any Nuclear experts as this is not a
normal operating environment for any civilian aircraft. We request
assistance with the following technical aspects of this disaster.
- What is the life of the harmful isotopes that are in the atmosphere over
Northern Japan from the plant disaster?
-Is there a length of Quarantine time that these particles would
become safe and be of no risk to personnel operating, Servicing, or
Maintaining an aircraft that has
come into contact with
them?
-Is there an acceptable decontamination procedure for equipment in
such an environment?
-If so, who could provide it, is oversight necessary, and how
are cleanup products to be disposed of?
-If an operator contacts us that they believe they are contaminated, who
should they contact for assistance for safe cleanup of the contaminants
-The ash, dust, and other airborne particulate could be on the outside of
the aircraft, inside the fuselage from bleed air used for cabin
pressurization, and inside the engines.
-Is the particulate altered by heat from passing thru a jet engine?
and will it pose a threat to someone disassembling and maintaining that
engine at a later time?
-How high in the atmosphere (Stratosphere and Troposphere) will the plume
of debris go, and how long will it be there and be hazardous.

-Is the particulate that is coming out of the reactor and present in the
atmosphere corrosive?
-Does it have an impact upon metals such as Aluminum, low and high
strength Chromoly steels, Cres Steels, or Inconel.
-Does it impact composite materials such as Carbon Fiber or
Fiberglass?
-Does it impact Plastics and lexan materials such as those used for
light lenses?
-Does it impact Electrical Wiring, Wire insulation, Solid State
Electrical components, or Software
These are the basic questions we are trying to understand at present, but
any info you can provide would be greatly appreciated.
Best Regards,
Todd Barber
Gulfstream Aerospace Corporation
Technical-Specialist II - Fleet Support
Service Engineering, D468
'f912) 965-5317-:F
-Todd. Barber@Gulfstream.com
I

This e-mail message, including all attachments, is for the sole use of the
intended recipient(s) and may contain Personal Information under General
Dynamics policy CP 07-706 and/or legally privileged and confidential
information. Any Personal Information can be accessed only by authorized
personnel of General Dynamics and its approved service providers and may be
used only as permitted by General Dynamics and its policies. Contractual
restrictions apply to third parties. If you are not an intended recipient,
you are hereby notified that you have either received this message in error
or through interception, and that any review, use, distribution, copying or
disclosure of this message or its attachments is strictly prohibited and is
subject to criminal and civil penalties. All personal messages express
solely the sender's views and not those of Gulfstream Aerospace
Corporation. If you received this message in error, please contact the
sender by reply e-mail and destroy all copies of the original message.

Kock, Andrea
From:
Sent:
To:
Subject:

Ostendorff, William
Thursday, March 17, 2011 8:26 PM
Svinicki, Kristine
Re: Briefing on NRC Response to Recent Nuclear Events in Japan followed by Agenda
Planning, Monday, 3/21 Beginning 9 am

Kristine- Do you have time for a quick phone call?
From: Svinicki, Kristine
To: Ostendorff, William
Sent: Thu Mar 17 20:04:41 2011
Subject: FW: Briefing on NRC Response to Recent Nuclear Events in Japan followed by Agenda Planning, Monday, 3/21
Beginning 9 am
Bill,
I know you have already approved this, but I thought you wanted to engage in preliminary discussions of the
agency's approach to a lessons learned review. A non-Sunshine Act agenda planning session will not allow us
to discuss that topic. We would need to have a closed meeting under exemption 9, which I thought was what
we had discussed on Tuesday. Did you change your view on this?
Kristine
From: Ostendorff, William
Sent: Thursday, March 17, 2011 7:45 PM
To: Vietti-Cook, Annette; Svinicki, Kristine; Apostolakis, George; Magwood, William
Cc: Sharkey, Jeffry; Lepre, Janet; Sosa, Belkys; Blake, Kathleen; Bubar, Patrice; Crawford, Carrie; Nieh, Ho; Zorn, Jason;
Coggins, Angela; Batkin, Joshua; Burns, Stephen; Rothschild, Trip; Bates, Andrew; Bavol, Rochelle; Laufer, Richard;
Borchardt, Bill
Subject: Re: Briefing on NRC Response to Recent Nuclear Events in Japan followed by Agenda Planning, Monday, 3/21
Beginning 9 am
Annette- I approve the attached scheduling note. Commissioner Ostendorff
From: Vietti-Cook, Annette
To: Svinicki, Kristine; Apostolakis, George; Magwood, William; Ostendorff, William
Cc: Sharkey, Jeffry; Lepre, Janet; Sosa, Belkys; Blake, Kathleen; Bubar, Patrice; Crawford, Carrie; Nieh, Ho; Zorn, Jason;
Coggins, Angela; Batkin, Joshua; Burns, Stephen; Rothschild, Trip; Bates, Andrew; Bavol, Rochelle; Laufer, Richard;
Borchardt, Bill
Sent: Thu Mar 17 19:33:24 2011
Subject: Briefing on NRC Response to Recent Nuclear Events in Japan followed by Agenda Planning, Monday, 3/21
Beginning 9 am
Because of the short timeframe and great interest in this event, I am sending this to you directly. Attached for
your review and approval is the Scheduling Note for the Commission Briefing on NRC Response to Recent
Nuclear Events in Japan. The Commission agreed on Tuesday, March 15, 2011, to hold this meeting on short
notice. My plan is to announce the Commission Briefing tomorrow morning on the NRC public website, which
provides the title of the meeting, date, time and location. A Federal Register Notice is also sent, but will not be
published before the meeting. My understanding is that OPA will be doing a press release. Once you have
approved the Scheduling Note it will be posted on the public website along with NRC staff presentation slides
that are consistent with the Commission's approved scheduling note. This is our usual practice. S aff is
working on background material and slides which we expect tomorrow.

This Commission meeting will be followed by an Agenda Planning Session in the 1 8 th floor conference room.
The Commission would discuss the scheduling of meetings the Commission would like to have in response to
the events in Japan. The Commission will also consider the scheduling of the meetings and papers that are
already on its agenda.
Annette
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From:
To:
Subject:
Date:
Attachments:

Coyne. Kevin
K6ritzky. Alan; Marksberrv. Don; Demoss. Gary
FW: COMMISSION E-READER....WEDNESDAY, MARCH 16, 2011
Thursday, March 17, 2011 8:45:00 AM
Tab A 03-15-11 ReDs. Markev-CaDos 11-0118.gdf
Tab B 03-15-11 Reo. Lowev 11-0119.Ddf

Fyi...
From: Lui, Christiana
Sent: Wednesday, March 16, 2011 1:17 PM
To: Coyne, Kevin
Subject: FW: COMMISSION E-READER....WEDNESDAY, MARCH 16, 2011
As expected... This is going to be what's taking people away from doing the real work to
protect public health and safety.
From: Sheron, Brian
Sent: Wednesday, March 16, 2011 1:13 PM
To: Case, Michael; Coe, Doug; Correia, Richard; Gibson, Kathy; Lui, Christiana; Richards, Stuart;
Sangimino, Donna-Marie; Scott, Michael; Uhle, Jennifer; Valentin, Andrea
Subject: FW: COMMISSION E-READER....WEDNESDAY, MARCH 16, 2011
And so it starts.
From: Champ, Billie
Sent: Wednesday, March 16, 2011 12:14 PM
To: Commission E-Reader Distribution; E-Reader Distribution
Subject: COMMISSION E-READER....WEDNESDAY, MARCH 16, 2011
INTERNAL USE ONLY
Some of the information contained in the
Reader is not publicly available. ,
- _
If there are any questions, please contact SECY.
READING FILE
INDEX
March 16, 2011

INCOMING CORRESPONDENCE
Tab "A" 03/15/11

--

Letter from Reps. Edward Markey and Lois Capps, requests
additional information related to the seismic safety features in
nuclear reactors in the U.S.

Tab "B" 03/15/11

--

Letter from Rep. Nita Lowey, concerns safety factors at Indian
P oint.
s
zk

ximiee a. e-BvepjZ

Tonngres of thje Unitei *tatez
Wazf~ington, WEt~O1

March 15, 2011
The Honorable Greg Jaczko
Chairman
Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852
Dear Chairman Jaczko:
We write to request additional information related to the seismic safety features
that are included in nuclear reactors currently in operation in this country. We are
concerned that these reactors may not have the features necessary to withstand the sort of
catastrophic earthquake and tsunami that has crippled several reactors in Japan, and
caused a meltdown and the release of the highly radioactive materials contained within
them.
The 9.0 magnitude earthquake caused a number of Japan's nuclear reactors to
shut down automatically. However, a combination of tsunami-related damage and the
long duration of the external power outages have subsequently led some of these
reactors' emergency diesel generators, and thus cooling systems, to fail. To reduce rising
pressure inside the Fukushima reactors, radioactive vapor is being vented, but three
explosions have occurred as these pressures grew too high.' It appears as though
meltdowns are proceeding at these reactors. Now life-threatening levels of radiation are
being emitted, a 19-mile evacuation and no-fly zone has been established, a fire at a spent
fuel pool at one of the units occurred, and 1,350 of the plant's 1,450 workers have been
evacuated. Radioactive materials such as cesium and iodine have been detected as much
as 100 miles away from these reactors.2
According to analysis prepared by Rep. Markey (see Appendix A, the map
appended to this letter), there are eight nuclear reactors located on the seismically active
West Coast of the United States, and twenty-seven nuclear reactors located near the New
Madrid fault line in the Midwest. 3 There are additionally thirty-one nuclear reactors in
http://www.washingtonpost.com/business/economy/nuclear-crisis-deepens-as-third-reactor-loses-cooling-

capacity/201 !/03/14/ABk6rQVstory.htmlI
2http://www.msnbc.msn.com/id/42066534/ns/world news-asia-pacific/
3 See http-/1uPbsusg§P.ov/fs/2009/307L
f/FpS09:.3.07l.pdf In 18 11-1812, three major earthquakes
(magnitude 7 to 7.7 on the commonly used Richter Scale) occurred near the town of New Madrid, MO. In
1886, a large earthquake (Richter Scale magnitude of about 7) occurred near Charleston, S.C. The United
States Geological Survey has estimated that the chance of having an earthquake similar to one of the 181112 sequence in the next 50 years is about 7 to 10 percent, and the chance of having a magnitude 6 or larger
earthquake in 50 years is 25 to 40 percent.
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the United States that are of the same Mark I or Mark 2 design as those currently
imperiled in Japan, and twelve of these are located in seismically active zones.
The Nuclear Regulatory Commission (NRC) 4 indicates that safety-significant
structures, systems, and components of nuclear reactors must be designed to take into
account:
•

"the most severe natural phenomena historically reported for the site and
surrounding area. The NRC then adds a margin for error to account for the
historical data's limited accuracy;
" appropriate combinations of the effects of normal and accident conditions with
the effects of the natural phenomena; and
" the importance of the safety functions to be performed."
According to its websites, the San Onofre nuclear power plant, which is located
45 miles from Long Beach, California, is designed to withstand a 7.0 magnitude
earthquake. An NRC staff memo 6 indicates that the Diablo Canyon nuclear power plant,
which is located 12 miles from San Luis Obispo, California, is designed to withstand a
7.5 magnitude earthquake. But according to the Southern California Earthquake Center,7
there is an 82 percent probability of an earthquake of 7.0 magnitude occurring in the next
30 years, and a 37 percent probability that an earthquake of 7.5 magnitude will occur.
It is not just resilience to the direct effects of an earthquake that raises concerns.
While all nuclear power plants are equipped with emergency diesel generators, it is clear
from the Japanese catastrophe that these are not themselves infallible, since they all
appear to have failed at the Fukushima reactors. These can also fail for other reasons.
For example, in 1990,8 the Vogtle plant in Georgia experienced a station blackout when a
truck knocked over a transmission pole in the switchyard causing a loss of offsite power.
The emergency diesel generator started but failed to load. The power plant suffered a
complete station blackout, but fortunately power was restored in just over half an hour.
NRC regulations only require nuclear power plants to be able to sustain cooling function
in a station blackout for 4-8 hours 9 using back-up battery powered generation capacity.
The vulnerability to the effects of a total station blackout was also noted by the
NRC in its 2003 report entitled "Regulatory Effectiveness of the Station Blackout

4 http://www.nrc.gov/reading-rm/doc-coIIlections/fact-sheets/fs-seismic-issues.htmn
S

http:I//www.sce.conVPowerandEnvironment/PowerGeneration/SanOnofreNuclearGeneratigStation/publics
afetylin
6
Research Information Letter 09-001: Preliminary Deterministic Analysis of Seismic Hazard at
Diablo Canyon Nuclear Power Plant from Newly Identified "Shoreline Fault"
7http:/www.scec.org/core/pubpic/sceccontext.•php3935/3662
9 http://query.nytimes.com/gst/fullpage.html?res=9COCEEDF 123AF932A35757COA966958260
9
http://adamswebsearch2.nrc.gQv/idmws DocContent.dllibrary-PU ADAM S'pbntad0 I&Lo•onl D-bR229
e2ba9Be6lIe668d07a5da3cae726&id- 032520158

Rule."' 0 Appendix B of this report (attached to this letter) provides reactor-specific
information related to outages experienced, demonstrating that many nuclear reactors in
this country have already experienced lengthy power outages. The second column in this
table reports the overall risk of core damage frequency as calculated by the plant owners.
The third column reports the risk of core damage due to complete station blackout as
calculated by the plant owners, which is also expressed as a percentage in column 4. If
emergency diesel generators were truly fully reliable, there would be no risk associated
with a complete station blackout. Instead, many nuclear reactors are estimated to have a
real risk of core damage due to a complete station blackout. The fifth column in this table
shows four parameters. The first parameter is the battery coping duration in hours, which
can easily be seen to be four hours for most reactors, so some reactors can operate on
batteries for eight hours.
Clearly, the risks of core damage to reactors due to a complete power outage are
non-trivial and have already been contemplated by the NRC. The 4-8 hour battery
generation capacity currently in place at U.S. reactor sites would not have helped mitigate
the effects of the Japanese earthquake and subsequent tsunami.
Finally, the spent fuel pools at these nuclear reactors can also fail. If the water that
cools these fuel rods drains, the zirconium cladding them can catch fire and lead to
another source of melting fuel that can spew high level radioactive materials into the
environment. This appears to have already occurred in Japan.
We are concerned that San Onofre, Diablo Canyon, and possibly other nuclear
reactors located in seismically active areas are not designed with sufficient levels of
resiliency against the sort of earthquakes scientists predict they could experience. We are
also interested in more detailed information about just what it means to take the "most
severe natural phenomena historically reported for the site and surrounding area" into
account when designing the safety related features of nuclear reactors. Consequently, we
ask for your prompt response to the following questions and requests for information.
1) Please provide the Richter or moment magnitude scale rating for each operating
nuclear reactor in the United States. If no such rating information exists, then on
what basis can such an assertion be made regarding the design of any single nuclear
power plant?
2) The San Onofre reactor is reportedly designed to withstand a 7.0 earthquake, and the
Diablo Canyon reactor is designed to withstand a 7.5 earthquake. According to the
Southern California Earthquake Center,II there is an 82 percent probability of an
earthquake of 7.0 magnitude in the next 30 years, and a 37 percent probability that an
earthquake of 7.5 magnitude will occur. Shouldn't these reactors be retrofitted to
ensure that they can withstand a stronger earthquake than a 7.5? If not, why not?
3) Please provide specific information regarding the differences in safety-significant
structures between a nuclear power plant that is located in a seismically active area
and one that is not. Please provide, for each operating nuclear reactor in a seismically
10See http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/srl

1http://www.scec.org/core/public/sceccontext bhp!3935/13662

776/sri 776.pdf

active area, a full list and description of the safety-significant design features that are

4)

5)

6)

7)

included that are not included in similar models that are not located in seismically
active areas.
Please fully describe the emergency back-up power requirements that operating
nuclear power plants must possess. How long are emergency diesel generators and
back-up battery-powered generators required to be able to operate? If different
requirements exist for different locations in the United States or for different types of
reactors, please also include this information in your response.
For each operating nuclear power plant, please indicate a) whether the spent fuel
pools are located inside or out of the containment structure, b) whether the emergency
diesel generators are connected to the cooling and other equipment associated with
the spent fuel pools, c) whether the battery-powered generators are connected to the
cooling and other equipment associated with the spent fuel pools.
Please provide a list of all incidents at operating nuclear reactors since 1990 that have
involved a) the loss of off-site power, b) a station blackout, or c) a failure of the
battery-powered generators at the reactor. For each such incident, please fully
describe the circumstances and duration, and impacts or damages, if any.
In your opinion, can any of the operating nuclear reactors in the United States
withstand an earthquake of the magnitude experienced in Japan?

Please provide your response no later than close of business on Friday April 8, 2011.
If you have any questions or concerns, please have your staff contact Dr. Michal Freedhoff of the
Natural Resources Committee staff or Dr. Ilya Fischhoff of Rep. Markey's staff at 202-225-2836
or Jonathan Levenshus of Rep. Capps' staff at 202-225-3601.
Sincerely,

Edward J. Markey
Member of Congress

L s
Member of Congress
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APPENDIX B

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors
Plant

Plant CDF

SBO
CDF

Percent
SBO COF
of
Plant C

Coping time in
hours/EDG
refiabilitylAac
access
mF time in
mietutesl

Modification
summary
Including dc
toad sied
procedural

severe weather

SBO factors
PRA LOOP
initiating
event

Number of LOOP events
at power since
commercial operation

frequency

Plant

Weather

Arkansas Nuclear
One Unit 1

4.67E-05

1.58E-05

33.8

4/.95110/1

Added 1 DG
and crosstie

3.58E-02

2

1

Arkcansas Nuclear
One Unit 2

3.40E-05

1.23E-06

3.6

41.9511011

Added crosstle

5.84E-02

1

1

Beaver Valley
Unit I

2.14E-04

6.51E-05

30.4

41.975160/1

Added crosstle

6.64E-02

2

Beaver Valley
Unit 2

1.92E-04

4.86E-05

25.3

41.97516011

Added crosstle

7.44E-02

1

Braidwood
Units 182

2.74E-05

6.206-06

22.6

4/.95/10/1

4.53E-02

2

Bryan Units 1&2

3.09E-05

4.30E-06

13.9

4/.9511011

4.43E-02

Callaway

5.85F-05

1.80E-05

30.8

41.975141

4.60E-02

CalvertiClffs
Units 1&2

2.40E-04

8.32E-06

3.4

41.975160/4

Catawba Units 182

5.80E-05

6.0E-07

10.3

41.9511011

Comanche Peak
Units 1&2

5.72E-05

1.5E-05

26.2

41.95/41

Added 1 EDG
and one I DG

1.36E-01

3

2.01.03

1

Grid

LOOP event
recovery times a
240 minutes
Power

330

Shutdow
n

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-waterreactors (Cont.)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping time in
hourslEDG
reliability/Aac
access time in
minutes/
extremely
severe weather

Modification
summary
including dc
load shed
procedural
modifications

SBO factors
PRA LOOP
initiating
en
event
frequency

Number of LOOP events
at power since
t com
er oin
comme-ial operation
Plant Weather
Grid

Crystal River
Unit 3

1,53E-05

3.28E-06

21.5

41.9751-14

dc load shed.
Added
nonclass 1E
battery

4.35E-01

3

Davis-Besse

6.6E-05

3.50E-05

53

41.95/1012

Added I DG

3.50E-02

2

DC Cook Units
1&2

6.2E-05

1.13E-05

18.1

41.97514/2

dc load shed

4.0E-02

1

Diablo Canyon
Units 1&2

8.8E-05

5.OE-06

5.68

41.95/41

Added 1 DG

9.1 E-02

1

Farley Units 1&2

1.3E-04

1.22E-05

9.4

4/.95/10/3

Service water
to Aac, auto
load shedding

4.70E-02

2

Fort Calhoun

1.36E-05

NA

-

4/.95/-/2

DC load shed

2.17E-01

2

Ginna

8.74E-05

1.0E-06

1.14

41.9751-41

3.50E-03

4

Harris

7.OE-05

1.71E-05

24.4

4/.95/43

Lighting in
several areas,
ladder to
isolation valve

Indian Point Unit 2

3.13E-05

4.47E-06

14.3

8/.95/60/2

Added a DG for
gas turbine
auxiliaries

6.91E-02

2

B-2

1

LOOP event
recovery times z
240ominutes
240 minutes
Power

Shutdow
n

1680

261
917

3

390

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors (ConL)
Plant

Indian Point Unit 3

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping'time in
hours/EDG
reliability/Aac
access time in
minutes/
extremely
severe weather

4.40E-05

4.80E-06

10.9

81.95160/2

Kewaunee

6.6E-05

2.64E-05

40

41.9516012

McGuire Units 1&2

4.OE-05

9.26E-06

23.3

41.9511011

Millstone Unit 2

3.42E-05

1.OE-10

NMN

81.975160/5

Millstone Unit 3

5.61 E-05

5.10E-06

6

North Anna
Units 1&2

7.16E-05

8.OE-06

Oconee
Units 1, 2&3

2.3E-05

Modification
summary
including dc
load shed
procedural
modifications

Cross-tie to
nonsafety
power source

SBO factors
PRA LOOP
initiating
event
requenta
freuency

Plant

6.80E-02

I

Number of LOOP events
at power since
commercial operation
-

Weather

Grid

Power

4.4E-02

7.0E-02

3

Upgraded unit
1-2 crosstie

9.1OE-02

1

8/.975/60/5

Added DG

1.12E-01

11.2

4/.95160/4

Added DG,
switchgear,
crosstie

1.14E-02

2.57E-06

11.2

4L.975/10/1

5.07E-05

9.1OE-06

17.9

4/.95/-Il

Palo Verde
Units 1, 2&3

9.OE-05

1.91E-05

21.2

Point Beach
Units 1&2

1.15E-04

1.51 E-05

13.1

Palisades

LOOP event
recovery times t
240 minutes

1

330

9.OE-02

2

DC load shed,
compressed air
for ADVs

3.OE-02

3

388

4/.95/10/2

Added 2 gas
turbines

7.83E-02

3

1138

4/.975/60/2

Gas turbine
modifications

6.10E-02

4

B-3

Shutdow
n

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors (Cont.)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping time in
hours/EDG
reliability/Aac
access
time in
minutes/
extremely
severe weather

Modification
summary
including dc
load shed
procedural
modifications

SBO factors
PRA LOOP
initiating
event
frequency

Number of LOOP events
at power since
commercial operation
Plant Weather
Grid

LOOP event
recovery times a
240 minutes
Power
Shutdow
n

Prairie Island
Units 1&2

5.05E-05

3.1 E-06

6.14

41.975/10/3

Added 2 EDGs

Robinson Unit 2

3.20E-04

2.6E-05

8.13

8/.95/6014

Modified
conduit
supports in
switchgear
room

6.1E-02

2

Salem Unit 1

5.20E-05

2.1OE-05

40.4

41.9751-/2

EDG
compressed air
mod

6.OE-02

1

Salem Unit 2

5-5E-05

1.70E-05

30.9

4/.975/42

EDG
compressed air
mod

6.OE-02

2

San Onofre
Units 2&3

3.OE-05

2.0E-06

6.67

4/.951/1

DC load shed
and crosstie

1.E-01

St. Lucie Unit I

2.30E-05

265E-06

11.5

4/.975/10/5

Added crosstie

1.5E-01

St Lucie Unit2

2.62E-05

2.64E-06

10.1

4/.975/10/5

Added crosstie

1.5E-01

Seabrook

6.86E-05

1.53E-05

22.3

41.9751-13

DC load shed

4.93E-02

Sequoyah
Units 1&2

1 70E-04

5.32E-06

3.2

4/.9751-/2

DC load shed,
added air

5.16E-03

I__ _ _ _ I_

_

_ I_
_supply

I_

B-4

1

I

2

296
296
454

655

2
1

3

2
I

I

II

1675

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors (ContL)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping time in
hours/EDG
reliability/Aac
access
time
in
Plantncess
tloaedua
minutesl

extremely

Modification
summary
including dc
load shed
procedural

modifications

severe weather

SBO factors
PRA LOOP
initiating
event
feuny
fquency

Summer

2.OE-04

4.9E-05

24.5

41.95/-/3

DC load shed,
battery mod

South Texas
Units 182

4.3E-05

1.46E-05

34.9

41.975/10/5

Procedural
cross-tie

Surry Units 1&2

1.25E-04

8.09E-06

6.47

4/.975/10/4

Added DG

7.69E-02

Three Mile
Island Unit 1

4.49E-04

1.57E-05

3.5

4/.975/10/3

Modifications to
existing DGs

5.68E-02

Turkey Point
Units 3&4

3.73E-04

4.70E-06

1.2

8/.95/10/5

Added 2 EDGs
and cross-tie

1.7E-01

Vogtle Units 1&2

4.9E-05

4.4E-07

11

4/.95/-12

Added 5 circuit
breakers and
lighting
I

6.6E-04

Waterford Unit 3

1.80E-05

6.24E-06

34.7

41.9751-/4

DC load shed.
Added
portable air
compressors
for EDGs

3.6E-02

Watts Bar Unit 1

8.0E-05

1.73E-05

21.6

41.975/-?/1

3.64E-02

Wolf Creek

4.2E-05

I 1.88E-05

44.8

4/.95(/-1

5.12E-02

B-5

Number of LOOP events
at power since
commercial operation
--

LOOP event
recovery times a
240 minutes

Plant

Weather

Grid

Power

Shutdow
n

4

2

7

7950
7908

335

7.3E-02

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-2 Operating boiling-water reactors
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping time in
hourslEDG
reliability/Aac
access time in
minutes/
extremely
severe weather

Modification
summary
including dc
load shed
procedural
modifications

SBO factors
PRA LOOP
initiating
event
frequency

Browns Ferry
Units 2&3

4.80E-05

1.30E-05

27

4/.951-I1

dc load shed

1.12E-01

Brunswick
Units 1&2

2.70E-05

1.80E-05

66.7

41.975/6015

Modified
controls for
existing
crosstie

7.40E-02

Clinton

2.66E-05

9.8E-06

36.8

4/.95/10/1

Added gas fans
for selected
room cooling

8.40E-02

Cooper

7.97E-05

2.77E-05

34.8

4/.95/-12

1.8E-05

9.30E-07

503

41.95/6012

Added 2 DGs

1.12E-01

Duane Arnold

7.84E-06

1.90E-06

24.2

4/.975/-42

dc load shed,
RCIC insulation
& main control
room lighting

1.17E-01

Fermi

5.70E-06

1.3E-07

NMN

4/.95160/1

FitzPatrick

1.92E-06

1.75E-06

NMN

41.95/41

dc load shed,
instrumentation
and power
supply mods

5.70E-02

Grand Gulf

1.77E-05

7.46E-06

36.8

4/.95/-/2

dc load shed

6.80E-02

Dresden
Units 2&3

Number of LOOP events
at power since
commercial operation
cmmecia
-requentc
Plant Weather
Grid

LOOP event
recovery times z
240 minutes
24
Power
Shutdown

3

1508
814

3.50E-02

1.88E-01

B-6

3

1

240
1

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-2 Operating boiling-water reactors (ConL)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
Of
Plant CDF

Coping time in
hours/EDG
reliabilityAac
access time in
minutes/
extremely
severe weather

Modification
summary
including dc
load shed
procedural
modifications

SBO factors
PRA LOOP

Number of LOOP events

LOOP event

initiating
event
frequency

at power since
commercial operation
Plant Weather
Grid

recovery times a
240 minutes

Hatch
Unit I

2.23E-05

3.30E-06

14.8

41.95/60/2

Replaced
battery
chargers

2.20E-02

Hatch
Unit 2

2.36E-05

3.23E-06

13.7

4/.95/60/2

Replaced
battery
chargers

2.20E-02

Hope Creek

4.63E-05

3.38E-05

73

4/.95/42

Valve
modifications

3.4E-02

LaSalle
Units 1&2

4,74E-05

3.82E-05

80.6

4/.975/-/1

dc load shed,
New batteries

9.60E-02

Limerick
Units 1&2

4.30E-06

1.0E-07

NMN

4/.95/60/3

Upgraded
cross-ties

5.9E-02

Monticello

2.60E-05

1.20E-05

46.2

41.95/-/1

dc load shed

7.90E-02

Nine Mile Point
Unit I

5.50E-06

3.50E-06

NMN

41.975/-/1

dc load shed,
added two
safety related
batteries

5.OOE-02

Nine Mile Point
Unit 2

3.10E-05

5.50E-06

17.7

41.975/-Il

dc load shed

1.20E-01

B-7

Power

1

4

595

Shutdown

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-2 Operating boiling-water reactors (Cont.)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
Of
Plant CDF

Coping time in
hourslEDG
reliabilitylAac
access time in
minutes/
extremely
severe weather

Modification
summary
including dc
load shed
procedural
modifications

SBO factors
PRA LOOP

Number of LOOP events

LOOP event

initiating
event

at power since
commercial operation

recovery times >
240 minutes

frequency

Plant
3

Oyster Creek

3.90E-06

2.30E-06

NMN

41.975/6011

Added crosstie
& reactor
pressure
indication

3.26E-02

Peach Bottom
Units 2 & 3

5.53E-06

4.81 E-07

8.7

81.975/60/3

Cross-tie to
hydro unit

5.9E-02

Perry

1.30E-05

2.25E-06

43.4

41.95/10/1

Replaced
selected cables

6.09E-02

Pilgrim

5.80E-05

1.OE-10

NMN

81.97511014

Alarms to lineup Aac

6.17E-01

1

Quad Cities
Units 1&2

1.2E-06

5.72E-07

NMN

4/.95/60/1

Added 2 DGs

4.81 E-02

2

River Bend

1.55E-05

1.35E-05

87.5

4/.95/-/2

Minor structural
mod

3.50E-02

1

Susquehanna
Units 1&2

1.7E-05

4.2E-11

NMN

4/.975142

dc load shed

Vermont Yankee

4.30E-06

9 17E-07

21.3

8L.97511014

Modified
Incoming line
and controls

1.OE-01

Washington
Nuclear Plant
Unit 2

1.73E-05

1.07E-05

61.1

4/.95/41

dc load shed,
replaced
inverters

2.46E-02

B-8

Weather

Grid

Power

240

5

1263
534

1
2

Shutdown
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Chairman Gregory B. Jaczko
US. Nuclear Regulatory Commission
Mail Stop O-16G4
Washington, DC 20555-0001
March 15,2011
Dear Chairman Jaczko:
The tragedy in Japan and the threat of meltdowns at the Fukushima Daiichi Nuclear Power Station
shine a new light on the need for the heightened evaluation of nuclear power plants within high-population
. areas. Followingthe Japan tragedy, it is imperative that the NRC evaluate all possible thteats, including
terrorism, natural disasteiS.and the challenges that must be met in developing safety standards and evacuation
procedures while .determining the re-licensing of the Indian Point Nuclear Facility In Buchanan, New York.
A 2008 study by seismologists 0t the Columbia University Lamont-Doherty Earth Observatory found
that earthquakes in the New York metropolitan area are common and that risks are particularly high due. to
infra~tructure and high population. A 3.9 magnitude earthquake occurred invthe Atlantic Ocean approximately
80 miles off Long Island as recently as.Novernber 30, 2010, In fact, there have been five earthquakes in the
same area in the past two decades,, including a 4.7 magnitude earthquake in 1992.
The.Ramapo Seismic Zone is a particular threat because the zoiie passes within two miles of Indian
Point. The Ramapo Seismic Zone includes the Dobbs Ferry fault in Westchester, which generated a 4.1
magnitude earthquake in 1985. The Columbia UniVersity study suggests that this pattern of subtle but active
faults increases the risk to the New York City area and that an earthquake with a magnitude of 7.0 on the
Richter scale is within reach. Disturbingly, Entergy measures the risk of an earthquake near Indian Point to be
between 1.0 and 3.0 on the Richter scale, despite eVidence to the contrary.
As our nation stands ready to assist the Japanese to calm this potential nuclear.meltdown and disaster,
we must. not let the same mistakes happen on our shores. The NRC should study Indian Point's risk of and
ability to sustain a disaster, including the impact of earthquakes and: hurripanes, as well as. collateral impacts
such as loss of power, inability to cool.reactors,.and emergency evacuation routes. The NRC should evaluate
how a sil .ar incident in the New York metropolitan area could be further complicated due to a dramatically
higher population and the effectiveness of proposed evacuation routes. We simply cannot allow those who
live in the New. York metropolitan area to be susceptible to such risks.
Sincerely,

Nita

e

Member of Congress

.P1R4TMON1IqECCLED?AP91

3/15.. .To EDO to Prepare Response for Chairman's Signature...Date due Comm:
March 30.. .Cpy to: RF, OCA to Ack .... 11-0119 Commission Correspondence

From:
To:
Subject:
Date:

Coyne. Kevin
Marksberrv. Don
FW: Confirmation of names for Japan
Tuesday, March 15, 2011 11:04:00 AM

From: Uhle, Jennifer
Sent: Monday, March 14, 2011 4:52 PM
To: Coyne, Kevin; Coe, Doug; Scott, Michael; Gibson, Kathy; Richards, Stuart; Case, Michael
Subject: FW: Confirmation of names for Japan
Everyone, here are the names, see below. Thanks for your help. I contacted BNL and DSA
contact SNL so everyone from RES' list is standing down. Thanks,

J
From: Leeds, Eric
Sent: Monday, March 14, 2011 1:11 PM
To: Collins, Elmo; Satorius, Mark; McCree, Victor; Dean, Bill; Sheron, Brian; Tracy, Glenn; Hudson, Jody;
Johnson, Michael; Miller, Charles; Haney, Catherine; Zimmerman, Roy; Stewart, Sharon; Virgilio, Martin;
Weber, Michael; Borchardt, Bill; Mamish, Nader; Doane, Margaret; Muessle, Mary
Cc: Boger, Bruce; Grobe, Jack; Ruland, William; Meighan, Sean
Subject: Confirmation of names for Japan
Folks Thanks so much for your help - we have a strong database of names/expertise to support the
Japanese. For this first wave; we are sending Chuck Casto, John Monninger, Tony Nakanishi, Tim
Kolb, Jack Foster and Richard Devercelly. I believe that Bruce Boger has contacted all those going
to join Tony Ulsis and Jim Trapp in Japan.
I imagine that at some point we may need to send a second wave of responders to relieve our first
wave. We will let you know as soon as we know if this needs to be done. We are also sensitive not
to over-burden any one office.
Thanks again for your support!
Eric J. Leeds, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
301-415-1270

From:

Lui. Christiana

To:

Covne. Kevin

Subject:
Date:
Attachments:

FW: COMMISSION E-READER.. WEDNESDAY, MARCH 16, 2011
Wednesday, March 16, 2011 1:17:05 PM
Tab A 03-15-11 Reps. Markey-Caims 11-0118.pdf
Tab B 03-15-11 Rep. Lowey 11-0119.Ddf

As expected... This is going to be what's taking people away from doing the real work to
protect public health and safety.
From: Sheron, Brian
Sent: Wednesday, March 16, 2011 1:13 PM
To: Case, Michael; Coe, Doug; Correia, Richard; Gibson, Kathy; Lui, Christiana; Richards, Stuart;
Sangimino, Donna-Marie; Scott, Michael; Uhle, Jennifer; Valentin, Andrea
Subject: FW: COMMISSION E-READER....WEDNESDAY, MARCH 16, 2011
And so it starts.
From: Champ, Billie
Sent: Wednesday, March 16, 2011 12:14 PM
To: Commission E-Reader Distribution; E-Reader Distribution
Subject: COMMISSION E-READER.... WEDNESDAY, MARCH 16, 2011
INTERNAL USE ONLY
Some of the information contained in the
Reader is not publicly available._
If there are any questions, please contact SECY. •'
READING FILE
INDEX
March 16, 2011

INCOMING CORRESPONDENCE
Tab "A" 03/15/11

--

Letter from Reps. Edward Markey and Lois Capps, requests
additional information related to the seismic safety features in
nuclear reactors in the U.S.

Tab "B" 03/15/11

--

Letter from Rep. Nita Lowey, concerns safety factors at Indian
Point.

6t3ie&i

a. e-.eope,

Ctongress of te lTniteb Otates
WIashington, Be• 20515

March 15, 2011
The Honorable Greg Jaczko
Chairman
Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852
Dear Chairman Jaczko:
We write to request additional information related to the seismic safety features
that are included in nuclear reactors currently in operation in this country. We are
concerned that these reactors may not have the features necessary to withstand the sort of
catastrophic earthquake and tsunami that has crippled several reactors in Japan, and
caused a meltdown and the release of the highly radioactive materials contained within
them.
The 9.0 magnitude earthquake caused a number of Japan's nuclear reactors to
shut down automatically. However, a combination of tsunami-related damage and the
long duration of the external power outages have subsequently led some of these
reactors' emergency diesel generators, and thus cooling systems, to fail. To reduce rising
pressure inside the Fukushima reactors, radioactive vapor is being vented, but three
explosions have occurred as these pressures grew too high.' It appears as though
meltdowns are proceeding at these reactors. Now life-threatening levels of radiation are
being emitted, a 19-mile evacuation and no-fly zone has been established, a fire at a spent
fuel pool at one of the units occurred, and 1,350 of the plant's 1,450 workers have been
evacuated. Radioactive materials such as cesium and iodine have been detected as much
as 100 miles away from these reactors.2
According to analysis prepared by Rep. Markey (see Appendix A, the map
appended to this letter), there are eight nuclear reactors located on the seismically active
West Coast of the United States, and twenty-seven nuclear reactors located near the New
Madrid fault line in the Midwest. 3 There are additionally thirty-one nuclear reactors in
1http://www.washingtonpost.com/business/economy/nuclear-crisis-deepens-as-third-reactor-loses-cooling-

capacity/20 ! !/03/14/ABk6rQV.story.html
2 http://www.msnbc.msn.com/id/42066534/ns/world news-asia-pacific/
3See h pfl/p•ubs.Ls.Rov/fs/2009/307I/pdf/FS09-367.1.pdf In 181 -1812, three major earthquakes
(magnitude 7 to 7.7 on the commonly used Richter Scale) occurred near the town of New Madrid, MO. In
1886, a large earthquake (Richter Scale magnitude of about 7) occurred near Charleston, S.C. The United
States Geological Survey has estimated that the chance of having an earthquake similar to one of the 181112 sequence in the next 50 years is about 7 to 10 percent, and the chance of having a magnitude 6 or larger
earthquake in 50 years is 25 to 40 percent.

3/15.. .To EDO to Prepare Response for Chaiman's Signature.. .Date due Comm:
March 31..Cpy to: RF, OCA to Ack... 11-0118.. .Commission Correspondence
Note: Response requested:phRELFi ~y, April 8, 2011

the United States that are of the same Mark I or Mark 2 design as those currently
imperiled in Japan, and twelve of these are located in seismically active zones.
The Nuclear Regulatory Commission (NRC)4 indicates that safety-significant
structures, systems, and components of nuclear reactors must be designed to take into
account:
" "the most severe natural phenomena historically reported for the site and
surrounding area. The NRC then adds a margin for error to account for the
historical data's limited accuracy;
" appropriate combinations of the effects of normal and accident conditions with
the effects of the natural phenomena; and
" the importance of the safety functions to be performed."
According to its website 5, the San Onofre nuclear power plant, which is located
45 miles from Long Beach, California, is designed to withstand a 7.0 magnitude
earthquake. An NRC staff memo 6 indicates that the Diablo Canyon nuclear power plant,
which is located 12 miles from San Luis Obispo, California, is designed to withstand a
7.5 magnitude earthquake. But according to the Southern California Earthquake Center,7
there is an 82 percent probability of an earthquake of 7.0 magnitude occurring in the next
30 years, and a 37 percent probability that an earthquake of 7.5 magnitude will occur.
It is not just resilience to the direct effects of an earthquake that raises concerns.
While all nuclear power plants are equipped with emergency diesel generators, it is clear
from the Japanese catastrophe that these are not themselves infallible, since they all
appear to have failed at the Fukushima reactors. These can also fail for other reasons.
For example, in 1990,8 the Vogtle plant in Georgia experienced a station blackout when a
truck knocked over a transmission pole in the switchyard causing a loss of offsite power.
The emergency diesel generator started but failed to load. The power plant suffered a
complete station blackout, but fortunately power was restored in just over half an hour.
NRC regulations only require nuclear power plants to be able to sustain cooling function
in a station blackout for 4-8 hours9 using back-up battery powered generation capacity.
The vulnerability to the effects of a total station blackout was also noted by the
NRC in its 2003 report entitled "Regulatory Effectiveness of the Station Blackout

4 http://www.nrc.•ov/reading-nn/doc-collections/fact-sheets/fs-seismic-issues.html
5

http://www.sce.con/PowerandEnvironment/PowerGeneration/SanOnofreNuclearGeneratinwStation/publics
afertyhtin
6Research Information
Letter 09-001: Preliminary Deterministic Analysis of Seismic Hazard at
Diablo Canyon Nuclear Power Plant from Newly Identified "Shoreline Fault"
7 http.L/.Wvw.scecý.!prg/ýCýýorq/pyblic/sceccontext.Dho/393 5/13662
S http://query.nytimes.com/gst/fullpage.htmI?res=9C0CEEDF1 23AF932A35757COA966958260
9

http//qadamswebsearch2.nrc.g.v.O./Oa

e
idmws'2DocContent.d.l?libray::PU ADAMS'pbntad0 l&Lo.onID-a229
e2ba98e6 10e68d07a50a3 cOV72,6&d -0.325201.)5.8

Rule."1' 0 Appendix B of this report (attached to this letter) provides reactor-specific
information related to outages experienced, demonstrating that many nuclear reactors in
this country have already experienced lengthy power outages. The second column in this
table reports the overall risk of core damage frequency as calculated by the plant owners.
The third column reports the risk of core damage due to complete station blackout as
calculated by the plant owners, which is also expressed as a percentage in column 4. If
emergency diesel generators were truly fully reliable, there would be no risk associated
with a complete station blackout. Instead, many nuclear reactors are estimated to have a
real risk of core damage due to a complete station blackout. The fifth column in this table
shows four parameters. The first parameter is the battery coping duration in hours, which
can easily be seen to be four hours for most reactors, so some reactors can operate on
batteries for eight hours.
Clearly, the risks of core damage to reactors due to a complete power outage are
non-trivial and have already been contemplated by the NRC. The 4-8 hour battery
generation capacity currently in place at U.S. reactor sites would not have helped mitigate
the effects of the Japanese earthquake and subsequent tsunami.
Finally, the spent fuel pools at these nuclear reactors can also fail. If the water that
cools these fuel rods drains, the zirconium cladding them can catch fire and lead to
another source of melting fuel that can spew high level radioactive materials into the
environment. This appears to have already occurred in Japan.
We are concerned that San Onofre, Diablo Canyon, and possibly other nuclear
reactors located in seismically active areas are not designed with sufficient levels of
resiliency against the sort of earthquakes scientists predict they could experience. We are
also interested in more detailed information about just what it means to take the "most
severe natural phenomena historically reported for the site and surrounding area" into
account when designing the safety related features of nuclear reactors. Consequently, we
ask for your prompt response to the following questions and requests for information.
1) Please provide the Richter or moment magnitude scale rating for each operating
nuclear reactor in the United States. If no such rating information exists, then on
what basis can such an assertion be made regarding the design of any single nuclear
power plant?
2) The San Onofre reactor is reportedly designed to withstand a 7.0 earthquake, and the
Diablo Canyon reactor is designed to withstand a 7.5 earthquake. According to the
Southern California Earthquake Center," there is an 82 percent probability of an
earthquake of 7.0 magnitude in the next 30 years, and a 37 percent probability that an
earthquake of 7.5 magnitude will occur. Shouldn't these reactors be retrofitted to
ensure that they can withstand a stronger earthquake than a 7.5? If not, why not?
3) Please provide specific information regarding the differences in safety-significant
structures between a nuclear power plant that is located in a seismically active area
and one that is not. Please provide, for each operating nuclear reactor in a seismically
1oSee http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1 776/sri 776.pdf
11http:/iwkvw.sce_,org/c repubIliclsceccontext.
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4)

5)

6)

7)

active area, a full list and description of the safety-significant design features that are
included that are not included in similar models that are not located in seismically
active areas.
Please fully describe the emergency back-up power requirements that operating
nuclear power plants must possess. How long are emergency diesel generators and
back-up battery-powered generators required to be able to operate? If different
requirements exist for different locations in the United States or for different types of
reactors, please also include this information in your response.
For each operating nuclear power plant, please indicate a) whether the spent fuel
pools are located inside or out of the containment structure, b) whether the emergency
diesel generators are connected to the cooling and other equipment associated with
the spent fuel pools, c) whether the battery-powered generators are connected to the
cooling and other equipment associated with the spent fuel pools.
Please provide a list of all incidents at operating nuclear reactors since 1990 that have
involved a) the loss of off-site power, b) a station blackout, or c) a failure of the
battery-powered generators at the reactor. For each such incident, please fully
describe the circumstances and duration, and impacts or damages, if any.
In your opinion, can any of the operating nuclear reactors in the United States
withstand an earthquake of the magnitude experienced in Japan?

Please provide your response no later than close of business on Friday April 8, 2011.
If you have any questions or concerns, please have your staff contact Dr. Michal Freedhoff of the
Natural Resources Committee staff or Dr. Ilya Fischhoff of Rep. Markey's staff at 202-225-2836
or Jonathan Levenshus of Rep. Capps' staff at 202-225-3601.
Sincerely,

Edward J. Markey
Member of Congress

L s
Member of Congress
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APPENDIX B

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors
Plant

Plant CDF

SBO
CDF

Percent
SBO COF
of
Plant COF

Coping time In
hours/EDG
reiiablity/Aac
access time in
minutes/

Modification
summary
including dc
load shed
procedural

severe weather

SBO factors
PRA LOOP
Initating
event

Number of LOOP events
at power since
commercial operation

frequency

Plant

Weather

Arkansas Nuclear
One Unit 1

4.67E-05

1.58E-05

33.8

41.95/10/1

Added 1 DG
and cresstie

3.58E-02

2

1

Aftnsas Nuclear
One Unit 2

3AOE-05

1 .23E-06

3.6

4/.95110/1

Added crosstle

5.84E-02

I

1

Beaver Valley
Unit 1

2.14E-04

6.51E-05

30.4

41.975/60/1

Added crosstie

6.64E-02

2

Beaver Valley
Unit 2

1.92E-04

4.86E-05

25.3

4/.97518011

Added crosstle

7 44E-02

1

Braidwood
Units 1&2

2.74E-05

6.20E-06

22.6

41.95110/1

4.53E-02

2

Bryon Units 1&2

3.09E-05

4.30E-06

13.9

4L.95/1011

4.43E-02

Callaway

5.85E-05

1.80E-05

30.8

41.975/41

4.60E-02

Calved Cliffs
Units 162

2.40E-04

8.32E-06

3.4

4/.975160/4

Catawba Units 1&2

5.80E-05

6.0E-07

10.3

4/.9&51011

Comanche Peak
Units 1&2

5.72E-05

1.5E-05

26.2

41.95/41

Added 1 EDG
and one I DG

1.36E-01

3

2.0E-03

1

Grid

LOOP event
recvery times a
240 minutes
Power

330

Shutdow
n

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors (Cont.)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
Of
Plant CDF

Coping time in
hours/EDG
reliabilityPAac
access time in
minutesl
severe

Modification
summary
including dc
load shed
procedural
moiiain

SBO factors
PRA LOOP
initiating
event
frequency

Number of LOOP events
at power since
commercial operation
Plant
Weather
Grid

LOOP event
recovery times k
240 minutes
Power
Shutdow
n

Crystal River
Unit 3

1,53E-05

3.28E-06

21.5

4/.9751-/4

dc load shed.
Added
nonclass IE
battery

4.35E-01

3

Davis-Besse

6.6E-05

3.50E-05

53

41.95/10/2

Added I DG

3.50E-02

2

DC Cook Units
1&2

6.2E-05

1.13E-05

18.1

4/.975/4-2

dc load shed

4.OE-02

1

Diablo Canyon
Units 1&2

8.8E-05

5.OE-06

5.68

40.95/41

Added 1 DG

9.1E-02

1

Farley Units 1&2

1.3E-04

1.22E-05

9.4

4/.95/10/3

Service water
to Aac, auto
load shedding

4.70E-02

2

Fort Calhoun

1.36E-05

NA

-

4/.95/42

DC load shed

2.17E-01

2

Ginna

8.74E-05

1.OE-06

1.14

41.9751-41

3.50E-03

4

Harris

7.OE-05

1.71 E-05

24.4

41-95/43

Lighting in
several areas,
ladder to
isolation valve

Indian Point Unit 2

3.13E-05

4.47E-06

14.3

8/.95/60/2

Added a DG for
gas turbine
auxiliaries

6.91E-02

2

B-2

1

1680

261
917

3

390

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors (Cont.)
Plant

Plant COF

SBO
CDF

Percent
SBO CDF
Of
Plant CDF

Copingtime in
hours/EDG
reliabilitylAac
access time in
minutes/
extremely
severe weather

SBO factors

Modification
summary
including dc
load shed
procedural
modifications

PRA LOOP
initiabng
event
frequenco
fr'euency

Number of LOOP events
at power since
commercial operation
Plant

6.80E-02

Weather

Grid

LOOP event
recovery times k
240 minutes
Power

Indian Point Unit 3

4.40E-05

4.80E-06

10.9

81.95/60/2

Kewaunee

6.6E-05

2.64E-05

40

4/.95160/2

McGuire Units 1&2

4.OE-05

9.26E-06

23.3

4/.95110/1

Millstone Unit 2

3.42E-05

1.OE-10

NMN

81.975/60/5

Millstone Unit 3

561 E-05

5.10E-06

6

North Anna
Units 1&2

7.16E-05

8.OE-06

Oconee
Units 1, 2&3

2.3E-05

2.57E-06

Palisades

5.07E-05

9.1OE-06

17.9

4/.95/-11

DC load shed,
compressed air
for ADVs

3.OE-02

3

388

Palo Verde
Units 1, 2&3

9.OE-05

1.91 E-05

21.2

4/.95/10/2

Added 2 gas
turbines

7.83E-02

3

1138

Point Beach
Units 1&2

1.15E-04

1.51E-05

13.1

41.975/60/2

Gas turbine
1 modifications

6.10E-02

4

Cross-tie to
nonsafety
power source

1

4.4E-02

7.OE-02

3

Upgraded unit
1-2 crosstie

9.1OE-02

1

8/.975/60/5

Added DG

1.12E-01

11.2

4/.9516014

Added DG,
switchgear,
crosstie

1.14E-02

11.2

4/.975/10/1

1

330

2

9.OE-02
1

B-3

I

Shutdow
n

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors (Cont.)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping time in
hours/EDG
reliabilitylAac
access time in
minutes/
extremely

Modification
summary
including dc
load shed
procedural
modifications

SBO factors

severe weather

PRA LOOP

Number of LOOP events

LOOP event

initiating
event

at power since
commercial operation

recovery times a
240 minutes

frequency

Plant

Weather

1

2

Prairie Island
Units 1&2

5.05E-05

3.1E-06

6.14

4/.975/10/3

Added 2 EDGs

Robinson Unit 2

3.20E-04

2.6E-05

8.13

81.95/60/4

Modified
conduit
supports in
switchgear
room

6.1E-02

2

Salem Unit 1

5.20E-05

2.10E-05

40A4

4/.975/42

EDG
compressed air
mod

6.0E-02

1

Salem Unit 2

5-5E-05

1.70E-05

30.9

4/.975/-/2

EDG
compressed air
mod

6.0E-02

2

San Onofre

3 0E-05

2.OE-06

667

4/.951/41

DC load shed

1.1E-01

Units 2&3

Grid

2.30E-05

265E-06

11.5

4/.975/1015

Added crosstie

1.5E-01

454

655

2

St Lucie Unit 2

2.62E-05

2.64E-06

10.1

41.975/10/5

Added crosstie

1.5E-01

Seabrook

6.86E-05

1.53E-05

22.3

40.975/-43

DC load shed

4.93E-02

Sequoyah
Units 1&2

1,70E-04

5.32E-06

3.2

4V.9751-/2

DC load shed,
added air
I_
supply

5.16E-03

I_

_ I_

I_

B-4

I

1

2
I

Shutdow
n

296
296

and crosstie

St. Lucie Unit 1

Power

3

1675

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-1 Operating pressurized-water reactors (Cont)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping time in
hours/EDG
reliabilitylAac
access time in
minutest
extremely
severe weather

Modification
summary
including dc
load shed
procedural
modifications

SBO factors
PRA LOOP

Number of LOOP events

initiating
event
frequency

at power since
commercial operation
Weather
Grid

Summer

2.OE-04

4.9E-05

24.5

41.951-43

DC load shed,
battery mod

South Texas
Units 1&2

4.3E-05

1.46E-05

34.9

4/.975/10/5

Procedural
cross-tie

Surry Units 1&2

1.25E-04

8.09E-06

6.47

4/.975110/4

Added DG

7.69E-02

Three Mile
Island Unit

4.49E-04

1.57E-05

3.5

4/.975/10/3

Modifications to
existing DGs

5.68E-02

Turkey Point
Units 3&4

3.73E-04

4.70E-06

1.2

8/.95/10/5

Added 2 EDGs
and cross-tie

1.7E-01

Vogtle Units 1&2

4.9E-05

4.4E-07

11

4/.95/-/2

Added 5 circuit
breakers and
lighting

6.6E-04

Waterford Unit 3

1.80E-05

6.24E-06

34.7

4/.975/-/4

DC load shed.
Added
portable air
compressors
for EDGs

3.6E-02

Watts Bar Unit 1

8.OE-05

1.73E-05

21.6

41.975/-/1

3.64E-02

Wolf Creek

4.2E-05

1.88E-05

44.8

41.95/41

5.12E-02

1

B-5

7.3E-02

LOOP event
recovery times 2
240 minutes
Power

Shutdow
n

7950
7908

335

1

4

2
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Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-2 Operating boiling-water reactors
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping time in
hours/EDG
reliability/Aac
access time in
xtresely
severe

Modification
summary
incuding dc
load shed
proceduiai
moiiain

PRA LOOP
initiating
event
frequency

SBO factors

Browns Ferry
Units 2&3

4.80E-05

1.30E-05

27

41.95/411

dc load shed

1.12E-01

Brunswick
Units 1&2

2.70E-05

1.80E-05

66.7

4L975/60/5

Modified
controls for
existing
crosstie

7.40E-02

Clinton

2.66E-05

9.8E-06

36.8

4/.95/10/1

Added gas fans
for selected
room cooling

8.40E-02

Cooper

7.97E-05

2.77E-05

34.8

41.95/-/2

1.8E-05

9.30E-07

5.03

4/.95/60/2

Added 2 DGs

1.12E-01

Duane Arnold

7.84E-06

1.90E-06

24.2

4/.975/-/2

dc load shed,
RCIC insulation
&main control
room lighting

1.17E-01

Fermi

5.70E-06

1.3E-07

NMN

4/.95/60/1

FitzPatrick

1.92E-06

1.75E-06

NMN

4/.95/41

dc load shed,
instrumentation
and power
supply mods

5.70E-02

36.8

4/.95/-/2

dc load shed

6.80E-02

Dresden
Units 2&3

I
Grand Gulf

I 1.77E-05

I

_

7.46E-06

I

Number of LOOP events
at power since
commercial operation
Plant
Weather
Grid

LOOP event
recovery times a
240 minutes
Power
Shutdown

3

1508
814

3.50E-02

1.88E-01

B-6

3

1

240
1

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-2 Operating boiling-water reactors (Cont.)
Plant

Plant CDF

SBO
CDF

Percent
SBO CDF
of
Plant CDF

Coping time in
hours/EDG
reliabilitylAac
access
time in
minutess

Modification
summary
including dc
load shed
procedural

extremely
severe weather

modifications

SBO factors
PRA LOOP
initiating
event
frequency

Number of LOOP events
at power since
commercial operation
Plant

Hatch
Unit I

2.23E-05

3.30E-06

14.8

4/.95/60/2

Replaced
battery
chargers

2.20E-02

Hatch
Unit 2

2.36E-05

3.23E-06

13.7

41.95/60/2

Replaced
battery
chargers

2.20E-02

Hope Creek

4 63E-05

3.38E-05

73

41.951-/2

Valve
modifications

3.4E-02

LaSalle
Units 1&2

4.74E-05

3.82E-05

80.6

41.975/41

dc load shed,
New batteries

9.60E-02

Limerick
Units 1&2

4.30E-06

1.01E-07

NMN

41.95/60/3

Upgraded
cross-ties

5.9E-02

Monticello

2.60E-05

1.20E-05

46.2

4/.95/41

dc load shed

7.90E-02

Nine Mile Point
Unit 1

5.50E-06

3.50E-06

NMN

41.975/41

dc load shed,
added two
safety related
batteries

5.OOE-02

Nine Mile Point
Unit 2

3.10E-05

5.50E-06

17.7

41.975/-41

dc load shed

1.20E-01

B-7

4

Weather

Grid

LOOP event
recovery times a
240 minutes
Power

595

Shutdown

Plant-Specific Station Blackout Information by Reactor Type and Operating Status
Table B-2 Operating boiling-water reactors (Cont.)
Plant

Plant CDF

SBO

Percent

Coping time in

Modification

CDF

SBO CDF

hours/EDG

summary

of
Plant CDF

reliability/Aac
access time in
minutesl
extremely

incuding dc
load shed
procedural
modifications

severe weather

SBO factors
PRA LOOP

Number of LOOP events

LOOP event

initiating
event

at power since
commercial operation

recovery times k
240 minutes

frequency

Plant
3

Oyster Creek

3.90E-06

2.30E-06

NMN

4/.97516011

Added crosstie
&reactor
pressure
indication

3.26E-02

Peach Bottom

5.53E-06

4.81 E-07

8.7

81.975/60/3

Cross-tie to

5.9E-02

Weather

Grid

Power

Shutdown
240

hydro unit

Units 2 & 3

Perry

1.30E-05

2.25E-06

43.4

4/.95/10/1

Replaced
selected cables

6.09E-02

Pilgrim

5.80E-05

1.OE-10

NMN

8/.975/10/4

Alarms to line-

6.17E-01

1

1263

5

534

up Aac

Quad Cities
Units 1&2

1.2E-06

5.72E-07

NMN

4/.95/60/1

Added 2 DGs

4.81 E-02

2

River Bend

1.55E-05

135E-05

87.5

41.95/42

Minor structural
mod

3.50E-02

1

Susquehanna
Units 1&2

1.7E-05

4.2E-1 1

NMN

40.975142

dc load shed

Vermont Yankee

4.30E-06

9,17E-07

21.3

8/.975/10/4

Modified
incoming line
and controls

1.0E-01

Washington
Nuclear Plant

1.73E-05

1.07E-05

61.1

4/.95/-/1

dc load shed,
replaced

2.46E-02

inverters

Unit 2

B-8

1
2
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Chairman Gregory B. Jaczko
US. Nuclear Regulatory Commission
Mail Stop O-16G4
Washington, DC 20555-0001
March 15, 2011
Dear Chairman Jaczko:
The tragedy in Japan and the threat of meltdowns at the Fukushima Dafichi Nuclear Power Station
shine a new light on the need for the heightened evaluation of nuclear power plants within high-population
areas. Following .the Japan tragedy, it is imperative that the NRC evaluate all possible threats% including
terrorism, natural disaster,%.and the challenges that must be met in developing safety standards and evacuation
procedures while determiningf
there-licensing of the Indian Point Nuclear Facility in Buchanan, New York.
A 2008 study by seismologists at the Columbia University Lamont-Doherty Earth Observatory found
that earthquakes in the New York metropolitan area are common and that risks -are particularly high due. to
infrastucture and high population. A 3.9 magnitude eartilquake occurred'in:the Atlantic Ocean approximately
80 miles off Long Island as recently as.Noveniber 30, 2010, In fact, there have been five earthquakes in the
same area in the past two decades,. including a 4.7 nmagnitude earthquake in 1992.
The.Ramapo Seismic Zone is a particular threat because the zone passes within two miles of Indian.
Point. The Ramapo Seismic Zone includes the Dobbs Ferry fault in Westchester, which generated a 4.1
magnitude earthquake ifl 1985. The Columbia University study suggests that this pattern of subtle but active
faults increases the risk to the New York City area and that an earthquake with a mangnitude of 7.0 on the
Richter scale is within reach. Disturbingly, Entergy measures the risk of an earthquake near Indian Point to be
between 1.0 and 3.0 on the Richter scale, despite eVidence.to the contrar.
As our nation stands ready to assist the Japanese to calm this potential. nuclear meltdown and disaster,
we must. not let the same mistakes happen on our shores. The NRC should study Indian Point's risk of and
ability to sustain a disaster, including the impact of earthquakes and. hurricanes, as well as collatetal impacts
such as loss of power, inability to cool.reactors,.and emergency evacuation routes. The NRC should evaluate
how a similar incident in the New: York metropolitan area could be further complicated due to a dramatically
higher population and the effectiveness of proposed evacuation .routes. We simply cannot allow those who
live in the New. York metropolitan.area to be susceptible to sith risks.
Sincerely,

Nita
Wey
Member of C-ongress

PRR4TEONRECYCLED
PAPER

3/15.. .To EDO to Prepare Response for Chairman's Signature.. .Date due Comm:
March 30.. .Cpy to: RF, OCA to Ack .... 11-0119 Commission Correspondence

From:

To:
Cc:
Subject:
Date:

Ridbe. Christianne

Deavers. Ron; 13onaccorso. Amy
robin. Jennifer
FW: West Coast Radiation Exposure
Thursday, March 17, 2011 2:32:07 PM

Sorry, meant to cc you on this email to Holly. Ron suggested we pass this one on.
From: Ridge, Christianne
Sent: Thursday, March 17, 2011 2:31 PM
To: Harrington, Holly
Subject: FW: West Coast Radiation Exposure
Holly, we got a follow-up question about the table in the 3/16 press release. Can the folks
who gave you the shed some light?
Thanks.
From: Peter Chang [mailto: pchang@sagientresearch.com]
Sent: Thursday, March 17, 2011 1:42 PM
To: Ridge, Christianne
Subject: West Coast Radiation Exposure
Hi Christianne,
I believe I was speaking with you earlier today on the NRCs estimates for West Coast radiation
exposure from Japan. Just had a question on the press release and chart you had referred me to
(http://www.nrc.gov/reading-rm/doc-collections/news/2011/11-050 Attchmt.pdf), giving levels closer to
the reactor site. Are the T EDE (Total Effective Dose Equivalent) maximum dose (rem) levels in that
chart just instantaneous/continuous measures, or is that over a unit of time, and if so, what unit?
Thanks very much.

Peter Chang, MD
Sagient Research Systems

3655 Nobel Drive Suite 540
San Diego, CA 92122
Tel: (858) 200-2347

Fax: (858) 623-1601

From:

Tobin. Jennifer

To:

Ridge. Christianne

Cc:

Deavers, Ron; Bonaccorso. Amy

Subject:
Date:

RE: West Coast Radiation Exposure
Thursday, March 17, 2011 2:21:24 PM

I would assume it's for the event but they didn't specify a timeframe in the data report.
Additionally, this data is only from a MODELING tool, weather conditions and changing
reactor situations may change the numbers.
From: Ridge, Christianne
Sent: Thursday, March 17, 2011 2:03 PM
To: Tobin, Jennifer
Cc: Deavers, Ron; Bonaccorso, Amy
Subject: FW: West Coast Radiation Exposure
Jenny - this data table in the press release you mentioned - do you know what the
exposure duration assumed is? I got a follow-up question from someone I spoke to this
morning. I assume they are for the whole incident, but I want to be sure.
Thanks
From: Peter Chang [mailto: pchang@sagientresearch.com]
Sent: Thursday, March 17, 2011 1:42 PM
To: Ridge, Christianne
Subject: West Coast Radiation Exposure
Hi Christianne,
I believe I was speaking with you earlier today on the NRCs estimates for West Coast radiation
exposure from Japan. Just had a question on the press release and chart you had referred me to
(http://www.nrc.gov/reading-rm/doc-collections/news/2011/11-050 Attchmt.pdf), giving levels closer to
the reactor site. Are the T EDE (Total Effective Dose Equivalent) maximum dose (rem) levels in that
chart just instantaneous/continuous measures, or is that over a unit of time, and if so, what unit?
Thanks very much.

Peter Chang, MD
Sagient Research Systems
3655 Nobel Drive Suite 540

San Diego, CA 92122
Tel: (858) 200-2347
Fax: (858) 623-1601

From:
To:
Cc:
Subject:
Date:

Ridae. Christianne
Bonaccorso. Amy; Tobin. Jennifer
Deavers. Ron
call/response
Thursday, March 17, 2011 2:00:21 PM

We had a direct call in from Mr. Robert Danford of R.W. Bowman Company.661-301 3455.lHe indicated his company has experience with using robotic equipment in
hazardous situations. He recommended the Japanese use robotic equipment in
conjunction with fire trucks to supply water to the reactors and that the US Navy or Air
Force could help. I assured him that we have many technical experts who are familiar with
remote handling equipment and that we are supplying all possible technical expertise to
the Japanese. He was initially irritated that neither the EDO nor Chairman would
personally accept his call. I indicated they were working 24/7 on the problem. He
eventually seemed satisfied that I would take note of the information he provided.

ý'A

From:
To:
Cc:
Subject:
Date:

Harrington. Holly
Bonaccorso. Amy
Deavers. Ron
RE: Darren Ash Q - Anti-NPP Email Campaign
Thursday, March 17, 2011 1:42:49 PM

0IS is on it. I'll tell him.
From: Bonaccorso, Amy
Sent: Thursday, March 17, 2011 1:31 PM
To: Harrington, Holly
Cc: Deavers, Ron
Subject: Darren Ash Q - Anti-NPP Email Campaign
Holly:
Darren Ash just popped in - an inbox he has is being flooded with hundreds of
emails .... it's an email campaign to shut down the NPPs. He is wondering if he can just
block them? Or, is there another way we deal with this?
Thanks,
Amy

From :
To:
Cc:
Subject:
Date:

Tobin, Jennifer
Bonaccorso. Amy; Ridae, Chritianne
Daes o
weblink to subscribe to listserve
Thursday, March 17, 2011 1:49:32 PM

http://www.nrc.gov/public-involve/Iistserver.html

From: Bonaccorso, Amy
Sent: Thursday, March 17, 2011 1:14 PM
To: Tobin, Jennifer; Ridge, Christianne
Cc.: Deavers, Ron
Subject: FW: sharepoint site where latest and greatest seismic Q&As can be found moving forward
There is a Q&A document in there with public responses that Holly said we could tap into...it's 56 pages...called "Seismic
Questions for Incident Response" under FAQs related to Japan. It's a pdf.
From: Kammerer, Annie
Sent: Wednesday, March 16, 2011 5:29 PM
To: RES Distribution
Subject: sharepoint site where latest and greatest seismic Q&As can be found moving forward
Please see the file that contains the latest document at...
httpo//portal .nrc.gov/edo/nrr/NRR%20TA/FAQ%20Related%20to%20Events%200ccuring%20in%20Japan/Forms/AlIItems.aspx
We will be updating this daily or.almost daily in the foreseeable future. So please go to this site if you'd like to see the latest.
The site gives RES the credit since we're the lead and started it; but there is a big team supporting this that includes staff
from RES, NRO, NRR and the regions.
Annie

From:
To:
Subject:
Date:

.

eDevers. Ron
.weisernaceasa-int.orO
Your recent request for information from the NRC
Thursday, March 17, 2011 12:58:10 PM

Dear Sir,
In response to your recent request for information from the United States Nuclear
Regulatory Commission (U.S. NRC):
"Is it required for plants to employ the most advanced public warning capability available?".
Each plant is required to have an early public warning system that meets U.S. NRC regulations and
is tested on a routine basis. You can find out more about this subject on our Internet web site:
www.nrc.gov.

From:
To:
Cc:
Subject:
Date:

Deavers. Ron
LIA04 Hoc
Bonaccorso. Amy
FW: public question
Thursday, March 17, 2011 10:28:57 AM

Forwarding per Holly Harrington
From: Royer, Deanna
Sent: Thursday, March 17, 2011 10:25 AM
To: Deavers, Ron; Bonaccorso, Amy
Subject: public question
Ron Zak
Department of Environmental
609-984-7458•

-

Ron.zak(@det.state.ni.us
Re: What magnitude on the rector scale is Oyster Creek designed to?

Deanna Royer
Contract Secretary
301-415-8200

Bonaccorso, Amy
From:
Sent:
To:
Cc:
Subject:

HRMSBulletin Resource
Thursday, March 17, 2011 9:25 AM
HRMSBulletin Resource
HRMSBulletin Resource
Clarification for use of the Tac ZG0061

Follow Up Flag:
Flag Status:

Follow up
Flagged

Clarification for use of the TAC (ZG0061) that was established for the events in JAPAN
This TAC (ZG0061) was established to track activity related to staff that are supporting the recent events in
Japan. Managers that are performing managerial functions relating to the events in Japan should continue to
use the TAC (ZMOOOO). In the situation where a manager is required to perform duties which would be
considered different than managerial responsibilities should record their time under the new TAC ZG0061.
Support staff that are performing Japan events should use TAC's that relate to their normal responsibilities. In
the situation where administrative support staff is required to perform duties that would be considered different
than routine administrative support responsibilities should record their time under the new TAC ZG0061.

If you have any additional questions please e-mail Jackie Jones Jackie.Jones(,NRC.GOV or Mary Matheson
at Mary.Mathesona@NRC.GOV.

1

From:
To:
Subject:
Date:

OPA Resource
Deavers. Ron; Bonaccorso. Amy
FW: international flight path asia to US Japan nuclear emissions
Thursday, March 17, 2011 6:23:23 PM

Original----Message ----From: Nancy Beaudet [mailto:beaudet(u.washington.edu]
Sent: Thursday, March 17, 201L2.:,46 AM
To: OPA Resource
Subject: international flight path asia to US Japan nuclear emissions
Thank you for having an e-mail question system.
Could you please address international air travel and the flight path between Asia and the US? Are you
monitoring incoming flights for evidence of flying through the plume and adjusting the flight paths
accordingly? I noticed on the way from Seattle to Taiwan we traveled right over Japan, and the return
path crosses the plume projections on the NY Times WEB page (but I don't know the projected
elevation of the plume in relationship to the typical altitude of air travel). I'm in Vietnam on a work trip
with other US colleagues, returning to the US on Sunday. We could fly home via London. Thanks for
considering this request.
You may want to provide a public service announcement addressing this as other international travelers
may also be interested in this information.
THANKS!
Nancy Beaudet MS, CIH
Industrial Hygienist
Occupational and Environmental Medicine Program
University of Washington
Seattle, WA

From:
To:
Cc:
Subject:
Date:

Brenner. Eliot
Couret. Ivonne; Harrington. Holly; Akstulewicz. Brenda; Shannon, Valerie; Wittick. Susan; Landau. Mindy;
Janberas. Holly; Taylor. Robert; Sheehan, Neil; Burnell. Scott; Hayden, Elizabeth; McInlyre, David
michael.widomski(adhs.aov; Tobin. Jennifer; Bonaccorso. Amy; Deavers, Ron
RE: Schedule for Thursday -- please let me know if this does not work for you. Thank you to our loanees!
Thursday, March 17, 2011 8:45:45 AM

Ivonne ... I would like to ask a favor ... could you bundle these messages up about every
15 to 30 minutes or so. That would avoid the horrendous clutter that I have to wade
through. If they are local affiliate requests, just refer them to the regional offices which by
now should be equipped with sufficient information to at least get started.
Please group network shows together ... then group print calls in a list.
Helps me prioritize where to throw our resources.
Thanks.
Eliot
From: Couret, Ivonne
Sent: Thursday, March 17, 2011 8:35 AM
To: Harrington, Holly; Akstulewicz, Brenda; Shannon, Valerie; Wittick, Susan; Landau, Mindy; Janbergs,
Holly; Taylor, Robert; Sheehan, Neil; Brenner, Eliot; Burnell, Scott; Hayden, Elizabeth; McIntyre, David
Cc: michael.widomski@dhs.gov; Tobin, Jennifer; Bonaccorso, Amy; Deavers, Ron
Subject: RE: Schedule for Thursday -- please let me know if this does not work for you. Thank you to
our loanees!
I'm in please start emailing media messages so I can begin the follow up process. Mindy is
in meeting. Ivonne
From: Harrington, Holly
Sent: Wednesday, March 16, 2011 5:33 PM
To: Akstulewicz, Brenda; Shannon, Valerie; Wittick, Susan; Landau, Mindy; Janbergs, Holly; Taylor,
Robert; Sheehan, Neil; Brenner, Eliot; Burnell, Scott; Couret, Ivonne; Hayden, Elizabeth; McIntyre,
David
Cc: michael.widomski@dhs.gov; Tobin, Jennifer; Bonaccorso, Amy; Deavers, Ron
Subject: Schedule for Thursday -- please let me know if this does not work for you. Thank you to our
loanees!
Eliot: 7:30/8 -- ?
Holly: ??
Op Center:
Dave: 7:30 a.m.- 6:30 p.m.
Rob: noon to 10 p.m.
Michael Widomski: 8-6 (loan from FEMA/general support in Op Center)
Scott: noon-8/9/10
Phones:
Brenda: 7:30 - 6 p.m.
Val: 6:45 - 4:30 p.m.
Munira: 8-6
Deanna Royer: 8-5

.,- I

Misc.
Susan Wittick: 8:15 a.m. to 5 p.m. (loan from OCA)
Bethany: 9 a.m. - 6 p.m.
Nancy Stills 9-6 (loan from FEMA; working on project with "fact checking")
Media Desk:
Ivonne: 9-7
Mindy: 8 a.m.- 6 p.m. (backing up Ivonne when necessary)
Public Inquiries (moving to touchdown stations on

17

th

Amy Bonoccorso: 8 a.m. - 4:30 p.m.
Ron Deavers/Jenny Tobin - (combined) 8-6:30 (loan)

Overnight Op Center: Neil: 10 p.m. to 8 a.m.

floor)

From:
To:

Cc:

LIA04 Hoc
Bonaccorso. Amy; McIntyre. David; Deavers. Ron; Burnell. Scott; Harrinoton. Holly; Akstulewicz. Brenda
OST05 Hoc; Barker. Allan; Browder, Rachel; Erickson. Randy; Logaras. Harral; Maier, Bill; McNamara. Nancy;
Tifft. Doug; Troianowski, Robert; Woodruff, Gena; Flannery. Cindy; LIA04 Hoc; Lukes, Kim; Noonan. Amanda;
Rautzen. William; Rivera, Alison; Ryan, Michelle; TurtiL. Richard; Virgilio. Rosetta

Subject:

RESPONSE TO MSNBC NEWS ARTICLE

Date:

Thursday, March 17, 2011 11:24:54 AM

My understanding from Region I State Liaison Officers is there isa response to the Q below,
provided yesterday by Scott Burnell to Region I PAOs.
Could you please forward the OPA approved response and include any future such responses to
the State Liaison Team in the Ops Center at LIAO4.Hoc(&nrc.gov and OSTO5.Hoc(Wnrc.gov so that
we can forward to our Regional State Liaison Officers; they are waiting for these so they can
respond to State inquiries on this topic.
Also, how are we officially responding to the article? Are we doing anything to help put it into
context?
Thanks much
Rosetta Virgilio
State Liaison
NRC Operations Center
301-816-5193

LIA04.HOC@nrc.gov
From: Bonaccorso, Amy
Sent: Thursday, March 17, 2011 10:08 AM
To: McIntyre, David; McNamara, Nancy; LIA04 Hoc; Deavers, Ron
Cc: OST05 Hoc; Screnci, Diane; Burnell, Scott
Subject: RE: News Article
Dave:
Any public response to this article that we can give to callers/emailers?
Something like..."Based on the data we have....."
I have a caller logged who was asking about it. Right now, I don't have anything to tell
them.
Thanks,
Amy

From: McIntyre, David
Sent: Wednesday, March 16, 2011 6:33 PM

To: McNamara, Nancy; LIA04 Hoc; Deavers, Ron; Bonaccorso, Amy
Cc: OST05 Hoc; Screnci, Diane; Burnell, Scott
Subject: RE: News Article

Thanks. OPA folks have been working this piece of junk all day.
From: McNamara, Nancy
Sent: Wednesday, March 16, 2011 6:32 PM
To: LIA04 Hoc; McIntyre, David; Deavers, Ron; Bonaccorso, Amy
Cc: OST05 Hoc; Screnci, Diane
Subject: RE: News Article

It was written by an MSNBC investigative reporter.
From: LIA04 Hoc
Sent: Wednesday, March 16, 2011 6:30 PM
To: McIntyre, David; Deavers, Ron; Bonaccorso, Amy

Cc: OST05 Hoc; Screnci, Diane; McNamara, Nancy
Subject: FW: News Article
This is fyi from RI. I've placed Diane on cc although it was provided to her.
Nancy: What is the source of this article? NYTimes, Web Blog of some kind ????

From: McNamara, Nancy
Sent: Wednesday, March 16, 2011 6:25 PM
To: LIA04 Hoc; OST05 Hoc; Harrington, Holly
Subject: News Article
This is the article that is generating a lot of concern/discussion w/NY. Since this is Region
I, I will pass along to Diane Screnci, OPA, Region I. For now, we've talked w/NY and they
are good.

What are the odds? US nuke plants
ranked by quake risk
What are the odds that a nuclear emergency
like the one at Fukushima Dai-ichi could
happen in the central or eastern United States?
They'd have to be astronomical, right? As a p
ro-nuclear commenter on msnbc.com put it
this weekend, "There's a power plant just like
these in Omaha. If it gets hit by a tsunami ......
It turns out that the U.S. Nuclear Regulatory
Commission has calculated the odds of an
earthquake causing catastrophic failure to a
nuclear plant here. Each year, at the typical
nuclear reactor in the U.S., there's a 1 in

74,176 chance that the core could be damaged
by an earthquake, exposing the public to
radiation. That's 10 times more likely than you
winning $10,000 by buying a ticket in the
Powerball multistate lottery, where the chance
is 1 in 723,145.
And it turns out that the nuclear reactor in the
United States with the highest risk of core
damage from a quake is not the Diablo Canyon
Power Plant, with its twin reactors tucked
between the California coastline and the San
Andreas Fault.
It's not the San Onofre Nuclear Generating
Station, a four-hour drive down the Pacific
coast at San Clemente, surrounded by fault
lines on land and under the ocean.
It's not on the Pacific Coast at all. It's on the
Hudson River.
One in 10,000
The reactor with the highest risk rating is 24
miles north of New York City, in the village of
Buchanan, N.Y., at the Indian Point Energy
Center. There, on the east bank of the Hudson,
Indian Point nuclear reactor No. 3 has the
highest risk of earthquake damage in the
country, according to new NRC risk estimates
provided to msnbc.com.
So much for San Andreas: Reactors in East, Midwest, South have highest chance of
damage
A ranking of the 104 nuclear reactors is
shown at the bottom of this article, listing the
NRC estimate of risk of catastrophic failure
caused by earthquake.
The chance of a core damage from a quake at
Indian Point 3 is estimated at 1 in 10,000 each
year. Under NRC guidelines, that's right on the
verge of requiring "immediate concern r
egarding adequate protection" of the public.
The two reactors at Indian Point generate up
to one-third of the electricity for New York
City. The second reactor, Indian Point 2,
doesn't rate as risky, with 1 chance in 30,303
each year.
The plant with the second highest risk? It's in
Massachusetts. Third? Pennsylvania. Then
Tennessee, Pennsylvania again, Florida, V
irginia and South Carolina. Only then does
California's Diablo Canyon appear on the list,
followed by Pennsylvania's Three Mile Island.

Overall, the new estimates mean that nuclear
power plants built in the areas usually thought
of as earthquake zones, such as the California
coastline, are no longer those with the highest
risk of damage from an earthquake.
Other plants in the East, South and Midwest,
where the design standards may have been
lower because the earthquake risk was
thought to be low, have moved to the top of
the NRC's danger list.
The chance ranges from Indian Point's 1 in
10,000, all the way up to 1 in 500,000 each
year at the Callaway plant in Fulton, Missouri.
Playing the odds
The NRC, the federal agency responsible for
nuclear power safety, says the odds are in the
public's favor. "Operating nuclear power
plants are safe," the NRC said when it reported
the new risk estimates.
Every plant is designed with a margin of safety
beyond the strongest earthquake anticipated
in that area, the NRC says.
But the NRC also says the margin of safety has
been reduced.
In the 35 years since Indian Point 3 got its
license to operate in 1976, the same era when
most of today's U.S. nuclear reactors were
built, geologists have learned a lot about the
dangers of earthquakes in the eastern and
central U.S.
No one alive now has memories of the South
Carolina quakes of 1886, which toppled
14,000 chimneys in Charleston and were felt
in 30 states. Or the New Madrid quakes of
1811-1812 in Missouri and Arkansas - the
big one made the Mississippi River run
backward for a time.
But the geologists and seismologists
remember, learning their history from rocks,
and steadily raising their estimates of the risk
of severe quakes. New faults are found, and
new computer models change predictions for
how the ground shakes. The latest estimates
are drawn from the 2008 maps of the U.S.
Geological Survey. Of special note, the USGS
said, was an allowance for waves of large
earthquakes in the New Madrid fault area
roughly centered on the Missouri Bootheel, as
well as inclusion of offshore faults near

Charleston, S.C., and new data from the
mountains of East Tennessee. With each new
map, the areas of negligible risks have
receded.
Based on those new maps, the NRC published
in August 2010 new estimates of the
earthquake risk at nuclear power reactors in
the eastern and central states. Besides the
proximity, severity and frequency of
earthquakes, the new estimates take into
account the design standards used at each
plant, along with the type of rock or soil it's
built on. This week, the NRC provided
additional data to msnbc.com for the relatively
few reactors in the Western states, allowing a
ranking to be made of all 104 reactors with the
latest data.
The top 10
Here are the 10 nuclear power sites with the
highest risk of suffering core damage from an
earthquake, showing their NRC risk estimates
based on 2008 and 1989 geological data. (The
full list of 104 reactors is below.)
1. Indian Point 3, Buchanan, N.Y.: 1 in 10,000
chance each year. Old estimate: 1 in 17,241.
Increase in risk: 72 percent.
advertisement U.S. Geological Survey Based on 1982 data, a map of earthquake damage
risk in the continental United States. The highest risk areas are red, yellow and purple.
U.S. Geological Survey Based on 1969 data, a map of earthquake damage risk in the
continental United States. The highest risk areas are red and yellow.
2. Pilgrim 1, Plymouth, Mass.: 1 in 14,493. Old
estimate: 1 in 125,000. Increase in risk: 763
percent.
3. Limerick 1 and 2, Limerick, Pa.: 1 in 18,868.
Old estimate: 1 in 45,455. Increase in risk: 141
percent.
4. Sequoyah 1 and 2, Soddy-Daisy, Tenn.: 1 in
19,608. Old estimate: 1 in 102,041. Increase in
risk: 420 percent.
5. Beaver Valley 1, Shippingport, Pa.: 1 in
20,833. Old estimate: 1 in 76,923. Increase in
risk: 269 percent.
6. Saint Lucie 1 and 2, Jensen Beach, Fla.: 1 in
21,739. Old estimate: N/A.
7. North Anna 1 and 2, Louisa, Va.: 1 in
22,727. Old estimate: 1 in 31,250. Increase in
risk: 38 percent.
8. Oconee 1, 2 and 3, Seneca, S.C.: 1 in 23,256.

Old estimate: 1 in 100,000. Increase in risk:
330 percent.
9. Diablo Canyon 1 and 2, Avila Beach, Calif.: 1
in 23,810. Old estimate: N/A.
10. Three Mile Island, Middletown, Pa.: 1 in
25,000. Old estimate: 1 in 45,455. Increase in
risk: 82 percent.
A rising risk
Northeast of Chattanooga, Tenn., the
Tennessee Valley Authority's Sequoyah 1 and
2 nuclear plants had been thought to have a
risk of core damage from an earthquake
happening once every 102,041 years. The new
estimate is once every 19,608 years.
That kind of change was typical. Out of 104
reactors, the risk estimate declined at only
eight. (There were 19 for which no older
estimate was available for comparison.)
The increase in risk is so rapid that an NRC
research task force in September sent two
recommendations to NRC management:
First, it is time to move the issue over from the
research staff to the regulatory staff, moving
from study to action.
Second, start figuring out whether some
nuclear power plants need a "backfit," or
additional construction to protect them from
earthquakes.
Another indication of how fast the risk
estimates rose: The median, or middle value
out of all 104 reactors, a measure of the risk
at the typical plant, is now at a 1 in 74,176
chance each year of core damage from a
quake. In the old estimate, it was 1 in 263,158.
In other words, the estimated risk, though still
low by NRC standards, has more than tripled.
What happens next?
This NRC process began in 2005 when its staff
recommended taking a look at updated
seismic hazards. It was late 2008 before NRC
advertisement
staff started working with a contractor,
Electric Power Research Institute, on the
design of a study. Overall, it took five years
and three months from the staff
recommendation until the seismic task force
submitted its report in August 2010.

One problem is a lack of data about the
nuclear reactors themselves. The NRC task
force said the agency has detailed data on
what it calls plant fragility - the probability
that the expected earthquake would damage
the reactor's core - for only one-third of the
nation's nuclear plants. That's because only
the plants that had been thought to be in areas
of higher seismic risk had done detailed
studies. For the rest, the scientists had to
estimate from other information submitted by
plant operators.
Now the NRC is playing catch-up.
An NRC spokesman, Scott Burnell, said
Tuesday that the NRC is preparing a letter to
send to certain nuclear plants, asking them for
the more detailed data on equipment, soil
conditions and seismic preparedness. Then
the plants and NRC staff will have an
opportunity to analyze that data.
That process could stretch into 2012, Burnell
said. Then the NRC will have to decide, he said,
"where the ability to respond to seismic events
can be improved."
In the middle of that process, perhaps late this
year, a new round of geologic data will come
out. That will be folded into new calculations.
Industry is "addressing that issue"
The nuclear power industry is watching this
process. A document distributed to the public
by the industry's Nuclear Energy Institute on
Sunday, after the Japanese plant emergency
began, referred to this NRC study and the
possibility of changes, saying, "The industry is
working with the NRC to develop a
methodology for addressing that issue."
The industry statement did not mention that
the study increased the estimates of
earthquake risk for nearly every nuclear
power plant in the U.S.
(One of the leading nuclear power companies,
General Electric, which designed the reactors a
t Fukushima, is a part owner of
NBCUniversal, which co-owns msnbc.com
through a joint venture with Microsoft.)
Good odds or bad?
How much risk is too much? Is a roller coaster
safe only if no one ever dies? If one passenger
dies every 100 years? Every year?

When the NRC saw that the new earthquake
maps had pushed the level of risk into the
range between 1 in 100,000 and the more
likely 1 in 10,000, that change was enough to
study the issue further, the task force said in
its report. But because the risks didn't go
beyond 1 in 10,000, "there was no immediate
concern regarding adequate protection." The
advertisement
new estimates put Indian River right at that
boundary, and a few others in reach.
By comparison, the chance of winning the
grand prize in the next Powerball lottery: 1 in
195,249,054.
Ranking of nuclear reactors by earthquake
damage risks
Here are the 104 nuclear power reactors in the
United States, ranked by the NRC's estimate of
the risk each year that an earthquake would
cause damage to the reactor's core, releasing
radiation.
Notes: Data come from the NRC's study of
August 2010 on reactors in the central and
eastern states, supplemented by data provided
by the NRC to msnbc.com in March 2011. The
table shows the risks calculated separately
from 1989 and 2008 earthquake data from the
U.S. Geological Survey. Ranks and changes in
risk are calculated by msnbc.com. For the
reactors in the western states, and a few
others, the 1989 estimate was not provided to
msnbc.com, so no change is calculated. The
information in this list is also available in an
Excel spreadsheet file. (See resources, below.)
Rank. Reactor, nearby city, state: Chance of
event each year from 2008 data. Old estimate
from 1989. Change in risk.
1. Indian Point 3, Buchanan, N.Y.: 1 in 10,000
chance each year. Old estimate: 1 in 17,241.
Change in risk: 72 percent.
2. Pilgrim 1, Plymouth, Mass.: 1 in 14,493
chance each year. Old estimate: 1 in 125,000.
Change in risk: 763 percent.
3. Limerick 1, Limerick, Pa.: 1 in 18,868 chance
each year. Old estimate: 1 in 45,455. Change in
risk: 141 percent.
3. Limerick 2, Limerick, Pa.: 1 in 18,868 chance
each year. Old estimate: 1 in 45,455. Change in
risk: 141 percent.

5. Sequoyah 1, Soddy-Daisy, Tenn.: 1 in
19,608 chance each year. Old estimate: 1 in
102,041. Change in risk: 420 percent.
5. Sequoyah 2, Soddy-Daisy, Tenn.: 1 in
19,608 chance each year. Old estimate: 1 in
102,041. Change in risk: 420 percent.
7. Beaver Valley 1, Shippingport, Pa.: 1 in
20,833 chance each year. Old estimate: 1 in
76,923. Change in risk: 269 percent.
8. Saint Lucie 1, Jensen Beach, Fla.: 1 in 21,739
chance each year. Old estimate: N/A. Change
in risk: N/A.
8. Saint Lucie 2, Jensen Beach, Fla.: 1 in 21,739
chance each year. Old estimate: N/A. Change
in risk: N/A.
10. North Anna 1, Louisa, Va.: 1 in 22,727
chance each year. Old estimate: 1 in 31,250.
Change in risk: 38 percent.
10. North Anna 2, Louisa, Va.: 1 in 22,727
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chance each year. Old estimate: 1 in 31,250.
Change in risk: 38 percent.
12. Oconee 1, Seneca, S.C.: 1 in 23,256 chance
each year. Old estimate: 1 in 100,000. Change
in risk: 330 percent.
12. Oconee 2, Seneca, S.C.: 1 in 23,256 chance
each year. Old estimate: 1 in 100,000. Change
in risk: 330 percent.
12. Oconee 3, Seneca, S.C.: 1 in 23,256 chance
each year. Old estimate: 1 in 100,000. Change
in risk: 330 percent.
15. Diablo Canyon 1, Avila Beach, Calif.: 1 in
23,810 chance each year. Old estimate: N/A.
Change in risk: N/A.
15. Diablo Canyon 2, Avila Beach, Calif.: 1 in
23,810 chance each year. Old estimate: N/A.
Change in risk: N/A.
17. Three Mile Island 1, Middletown, Pa.: 1 in
25,000 chance each year. Old estimate: 1 in
45,455. Change in risk: 82 percent.
18. Palo Verde 1, Wintersburg, Ariz.: 1 in
26,316 chance each year. Old estimate: N/A.
Change in risk: N/A.

18. Palo Verde 2, Wintersburg, Ariz.: 1 in
26,316 chance each year. Old estimate: N/A.
Change in risk: N/A.
18. Palo Verde 3, Wintersburg, Ariz.: 1 in
26,316 chance each year. Old estimate: N/A.
Change in risk: N/A.
18. Summer, Jenkensville, S.C.: 1 in 26,316
chance each year. Old estimate: 1 in 138,889.
Change in risk: 428 percent.
22. Catawba 1, York, S.C.: 1 in 27,027 chance
each year. Old estimate: 1 in 33,333. Change in
risk: 23 percent.
22. Catawba 2, York, S.C.: 1 in 27,027 chance
each year. Old estimate: 1 in 33,333. Change in
risk: 23 percent.
24. Watts Bar 1, Spring City, Tenn.: 1 in 27,778
chance each year. Old estimate: 1 in 178,571.
Change in risk: 543 percent.
25. Indian Point 2, Buchanan, N.Y.: 1 in 30,303
chance each year. Old estimate: 1 in 71,429.
Change in risk: 136 percent.
26. Duane Arnold, Palo, Iowa: 1 in 31,250
chance each year. Old estimate: N/A. Change
in risk: N/A.
27. McGuire 1, Huntsville, N.C.: 1 in 32,258
chance each year. Old estimate: 1 in 35,714.
Change in risk: 11 percent.
27. McGuire 2, Huntsville, N.C.: 1 in 32,258
chance each year. Old estimate: 1 in 35,714.
Change in risk: 11 percent.
29. Farley 1, Columbia, Ala.: 1 in 35,714
chance each year. Old estimate: 1 in 263,158.
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Change in risk: 637 percent.
29. Farley 2, Columbia, Ala.: 1 in 35,714
chance each year. Old estimate: 1 in 263,158.
Change in risk: 637 percent.
31. Quad Cities 1, Cordova, Ill.: 1 in 37,037
chance each year. Old estimate: 1 in 71,429.
Change in risk: 93 percent.
31. Quad Cities 2, Cordova, Ill.: 1 in 37,037
chance each year. Old estimate: 1 in 71,429.
Change in risk: 93 percent.

33. River Bend 1, St. Francisville, La.: 1 in
40,000 chance each year. Old estimate: 1 in
370,370. Change in risk: 826 percent.
34. Peach Bottom 2, Delta, Pa.: 1 in 41,667
chance each year. Old estimate: 1 in 120,482.
Change in risk: 189 percent.
34. Peach Bottom 3, Delta, Pa.: 1 in 41,667
chance each year. Old estimate: 1 in 120,482.
Change in risk: 189 percent.
36. Crystal River 3, Crystal River, Fla.: 1 in
45,455 chance each year. Old estimate: 1 in
192,308. Change in risk: 323 percent.
36. Seabrook 1, Seabrook, N.H.: 1 in 45,455
chance each year. Old estimate: 1 in 114,943.
Change in risk: 153 percent.
36. Beaver Valley 2, Shippingport, Pa.: 1 in
45,455 chance each year. Old estimate: 1 in
188,679. Change in risk: 315 percent.
39. Perry 1, Perry, Ohio: 1 in 47,619 chance
each year. Old estimate: 1 in 1,176,471.
Change in risk: 2371 percent.
39. Columbia 1, Richland, Wash.: 1 in 47,619
chance each year. Old estimate: N/A. Change
in risk: N/A.
41. Waterford 3, Killona, La.: 1 in 50,000
chance each year. Old estimate: 1 in 833,333.
Change in risk: 1567 percent.
42. Dresden 2, Morris, II1.: 1 in 52,632 chance
each year. Old estimate: 1 in 434,783. Change
in risk: 726 percent.
42. Dresden 3, Morris, Ill.: 1 in 52,632 chance
each year. Old estimate: 1 in 434,783. Change
in risk: 726 percent.
42. Monticello, Monticello, Minn.: 1 in 52,632
chance each year. Old estimate: 1 in 38,462.
Change in risk: -27 percent.
45. Wolf Creek 1, Burlington, Kansas: 1 in
55,556 chance each year. Old estimate: 1 in
400,000. Change in risk: 620 percent.
46. San Onofre 2, San Clemente, Calif.: 1 in
58,824 chance each year. Old estimate: N/A.
Change in risk: N/A.

46. San Onofre 3, San Clemente, Calif.: 1 in
58,824 chance each year. Old estimate: N/A.
Change in risk: N/A.
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48. Millstone 3, Waterford, Conn.: 1 in 66,667
chance each year. Old estimate: 1 in 100,000.
Change in risk: 50 percent.
48. Brunswick 1, Southport, N.C.: 1 in 66,667
chance each year. Old estimate: 1 in 263,158.

Change in risk: 295 percent.
48. Brunswick 2, Southport, N.C.: 1 in 66,667
chance each year.-Old estimate: 1 in 263,158.
Change in risk: 295 percent.
48. Robinson 2, Hartsville, S.C.: 1 in 66,667
chance each year. Old estimate: 1 in 370,370.
Change in risk: 456 percent.
52. Oyster Creek, Forked River, N.J.: 1 in
71,429 chance each year. Old estimate: 1 in
126,582. Change in risk: 77 percent.
53. Fort Calhoun, Fort Calhoun, Neb.: 1 in
76,923 chance each year. Old estimate: N/A.
Change in risk: N/A.
53. Ginna, Ontario, N.Y.: 1 in 76,923 chance
each year. Old estimate: 1 in 238,095. Change
in risk: 210 percent.
53. Susquehanna 1, Salem Township, Pa.: 1 in
76,923 chance each year. Old estimate: 1 in
416,667. Change in risk: 442 percent.
53. Susquehanna 2, Salem Township, Pa.: 1 in
76,923 chance each year. Old estimate: 1 in
416,667. Change in risk: 442 percent.
57. Calvert Cliffs 2, Lusby, Md.: 1 in 83,333
chance each year. Old estimate: 1 in 116,279.
Change in risk: 40 percent.
57. D.C. Cook 1, Bridgman, Mich.: 1 in 83,333
chance each year. Old estimate: N/A. Change
in risk: N/A.
57. D.C. Cook 2, Bridgman, Mich.: 1 in 83,333
chance each year. Old estimate: N/A. Change
in risk: N/A.
57. Grand Gulf 1, Port Gibson, Miss.: 1 in
83,333 chance each year. Old estimate: 1 in
106,383. Change in risk: 28 percent.
57. Kewaunee, Kewaunee, Wis.: 1 in.83,333

chance each year. Old estimate: 1 in 71,429.
Change in risk: -14 percent.
62. Millstone 2, Waterford, Conn.: 1 in 90,909
chance each year. Old estimate: 1 in 156,250.
Change in risk: 72 percent.
62. Salem 1, Hancocks Bridge, N.J.: 1 in 90,909
chance each year. Old estimate: 1 in 172,414.
Change in risk: 90 percent.
62. Salem 2, Hancocks Bridge, N.J.: 1 in 90,909
chance each year. Old estimate: 1 in 172,414.
Change in risk: 90 percent.
62. Point Beach 1, Two Rivers, Wis.: 1 in
90,909 chance each year. Old estimate: 1 in
76,923. Change in risk: -15 percent.
62. Point Beach 2, Two Rivers, Wis.: 1 in
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90,909 chance each year. Old estimate: 1 in
76,923. Change in risk: -15 percent.
67. Turkey Point 3, Homestead, Fla.: 1 in
100,000 chance each year. Old estimate: N/A.
Change in risk: N/A.
67. Turkey Point 4, Homestead, Fla.: 1 in
100,000 chance each year. Old estimate: N/A.
Change in risk: N/A.
67. Calvert Cliffs 1, Lusby, Md.: 1 in 100,000
chance each year. Old estimate: 1 in 142,857.
Change in risk: 43 percent.
70. Vermont Yankee, Vernon, Vt.: 1 in 123,457
chance each year. Old estimate: 1 in 434,783.
Change in risk: 252 percent.
71. Braidwood 1, Braceville, Ill.: 1 in 136,986
chance each year. Old estimate: 1 in
1,785,714. Change in risk: 1204 percent.
71. Braidwood 2, Braceville, Ill.: 1 in 136,986
chance each year. Old estimate: 1 in
1,785,714. Change in risk: 1204 percent.
73. Vogtle 1, Waynesboro, Ga.: 1 in 140,845
chance each year. Old estimate: 1 in 384,615.
Change in risk: 173 percent.
73. Vogtle 2, Waynesboro, Ga.: 1 in 140,845
chance each year. Old estimate: 1 in 384,615.
Change in risk: 173 percent.
75. Cooper, Brownville, Neb.: 1 in 142,857

chance each year. Old estimate: N/A. Change
in risk: N/A.
76. Davis-Besse, Oak Harbor, Ohio: 1 in
149,254 chance each year. Old estimate: 1 in
625,000. Change in risk: 319 percent.
77. Palisades, Covert, Mich.: 1 in 156,250
chance each year. Old estimate: N/A. Change
in risk: N/A.
78. South Texas 1, Bay City, Texas: 1 in
158,730 chance each year. Old estimate: 1 in
1,298,701. Change in risk: 718 percent.
78. South Texas 2, Bay City, Texas: 1 in
158,730 chance each year. Old estimate: 1 in
1,298,701. Change in risk: 718 percent.
80. FitzPatrick, Scriba, N.Y.: 1 in 163,934
chance each year. Old estimate: 1 in 833,333.
Change in risk: 408 percent.
81. Byron 1, Byron, Ill.: 1 in 172,414 chance
each year. Old estimate: 1 in 1,470,588.
Change in risk: 753 percent.
81. Byron 2, Byron, Ill.: 1 in 172,414 chance
each year. Old estimate: 1 in 1,470,588.
Change in risk: 753 percent.
83. Surry 1, Surry, Va.: 1 in 175,439 chance
each year. Old estimate: 1 in 123,457. Change
in risk: -30 percent.
83. Surry 2, Surry, Va.: 1 in 175,439 chance
each year. Old estimate: 1 in 123,457. Change
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in risk: -30 percent.
85. Nine Mile Point 2, Scriba, N.Y.: 1 in 178,571
chance each year. Old estimate: 1 in
1,000,000. Change in risk: 460 percent.
86. Browns Ferry 2, Athens, Ala.: 1 in 185,185
chance each year. Old estimate: 1 in 625,000.
Change in risk: 238 percent.
86. Browns Ferry 3, Athens, Ala.: 1 in 185,185
chance each year. Old estimate: 1 in 625,000.
Change in risk: 238 percent.
88. Nine Mile Point 1, Scriba, N.Y.: 1 in 238,095
chance each year. Old estimate: 1 in
1,724,138. Change in risk: 624 percent.
88. Fermi 2, Toledo, Ohio: 1 in 238,095 chance

each year. Old estimate: 1 in 625,000. Change
in risk: 163 percent.
90. Arkansas Nuclear 1, London, Ark.: 1 in
243,902 chance each year. Old estimate: 1 in
1,063,830. Change in risk: 336 percent.
90. Arkansas Nuclear 2, London, Ark.: 1 in
243,902 chance each year. Old estimate: 1 in
1,063,830. Change in risk: 336 percent.
92. Comanche Peak 1, Glen Rose, Texas: 1 in
250,000 chance each year. Old estimate: 1 in
833,333. Change in risk: 233 percent.
92. Comanche Peak 2, Glen Rose, Texas: 1 in
250,000 chance each year. Old estimate: 1 in
833,333. Change in risk: 233 percent.
94. Browns Ferry 1, Athens, Ala.: 1 in 270,270
chance each year. Old estimate: 1 in
1,000,000. Change in risk: 270 percent.
95. Prairie Island 1, Welch, Minn.: 1 in 333,333
chance each year. Old estimate: 1 in 714,286.
Change in risk: 114 percent.
95. Prairie Island 2, Welch, Minn.: 1 in 333,333
chance each year. Old estimate: 1 in 714,286.
Change in risk: 114 percent.
97. La Salle 1, Marseilles, Ill.: 1 in 357,143
chance each year. Old estimate: 1 in
1,851,852. Change in risk: 419 percent.
97. La Salle 2, Marseilles, Ill.: 1 in 357,143
chance each year. Old estimate: 1 in
1,851,852. Change in risk: 419 percent.
97. Hope Creek 1, Hancocks Bridge, N.J.: 1 in
357,143 chance each year. Old estimate: 1 in
909,091. Change in risk: 155 percent.
100. Clinton, Clinton, Ill.: 1 in 400,000 chance
each year. Old estimate: 1 in 370,370. Change
in risk: -7 percent.
101. Shearon Harris 1, New Hill, N.C.: 1 in
434,783 chance each year. Old estimate: 1 in
277,778. Change in risk: -36 percent.
102. Hatch 1, Baxley, Ga.: 1 in 454,545 chance
each year. Old estimate: 1 in 1,351,351.
Change in risk: 197 percent.
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102. Hatch 2, Baxley, Ga.: 1 in 454,545 chance
each year. Old estimate: 1 in 1,351,351.

Change in risk: 197 percent.
104. Callaway, Fulton, Mo.: 1 in 500,000
chance each year. Old estimate: N/A. Change
in risk: N/A.
A few words about the data (Where's
Richter?)
The NRC's risk estimates are not based on the
usual layman's language of the magnitude
scale (the old Richter scale or its replacement,
the moment magnitude scale). Magnitude
shows the earthquake's energy released. That
is a measure of power.
But a nuclear plant may be close to the
epicenter of a quake, or far from it. And some
types of seismic waves are more jarring than
others.
Instead, these risk estimates consider how
violently the ground will shake at the nuclear
plant, considered a better indication of how
much damage it will cause. That shaking can
be affected by the depth, distance from the
epicenter, and the frequencies of waves that
the quake emits. The shaking is expressed in a
unit called peak ground acceleration, in terms
of the acceleration caused by the Earth's
gravity. This is a measure of intensity.
Often these two ways of measuring
earthquakes are roughly in synch, but
sometimes not. For example:
The 2010 Haiti earthquake, magnitude
7.0, rated only "severe" on the intensity
scale, the third rung from the top, with
peak ground acceleration of 0.5 times
the Earth's gravity.
The 2010 Chile earthquake, with a much
higher magnitude of 8.8, was one step
advertisement How much radiation is dangerous?
higher in terms of intensity, "violent,"
with peak ground acceleration of 0.65
times gravity.
The 2010 Christchurch or Canterbury
earthquake in New Zealand, similar to
Haiti at magnitude 7.1, was at the top of
the intensity scale, "extreme," with a peak
ground acceleration of 1.26 times
gravity.
Besides the peak acceleration, the NRC made
other estimates for each nuclear plant, based

on different types of earthquakes.
From all these estimates, the NRC calculated a
worst case, which it called the "weakest link."
Msnbc.com ranked the plants by that worst
case, which is the same number the NRC staff
highlights in its report, and the only number it
provided for the reactors in the western
states.
Resources
These links open in a new window.
Earthquake history of each state, from the
USGS.
A USGS brochure describing the changes in
the 2008 seismic hazard maps. PDF file.
The NRC report with new earthquake risk
estimates, "Generic Issue 199 (GI-199),
Implications of Updated Probabilistic Seismic
Hazard Estimates in Central and Eastern
United States on Existing Plants, Safety/Risk
Assessment," August 2010. PDF file. Note: Data
for individual reactors are in appendix D.
An NRC fact sheet from November 2010,
"Seismic Issues for Existing Nuclear Power
Plants."
The NRC database of active nuclear reactors in
the U.S. Each reactor name links to technical
and safety documents.
Industry. response to questions about the
situation in Japan. PDF file.
A scientific paper describing the New Madrid
earthquake, and what can be learned by
melding modern science with writings from
long ago.
A brochure with a table comparing values for
magnitude and peak ground acceleration.
The ranking of 104 nuclear plants by risk, by
msnbc.com from NRC data, in an Excel
spreadsheet file.
© 2011 msnbc.com Reprints
A look at the worst earthquakes in recorded
history, in loss of human life. (These figures do
not include the March 11, 2011, temblor off
eastern Japan, the death toll of which is still
not known.) Sources: United States Geological
Survey, Encyclopedia Britannica

advertisement
1: Shensi, China, Jan. 23, 1556
Magnitude about 8, about 830,000 deaths.
This earthquake occurred in the Shaanxi
province (formerly Shensi), China, about 50
miles east-northeast of Xi'an, the capital of
Shaanxi. More than 830,000 people are
estimated to have been killed. Damage
extended as far away as about 270 miles
northeast of the epicenter, with reports as far
as Liuyang in Hunan, more than 500 miles
away. Geological effects reported with this
earthquake included ground fissures, uplift,
subsidence, liquefaction and landslides. Most.
towns in the damage area reported city walls
collapsed, most to all houses collapsed and
many of the towns reported ground fissures
with water gushing out.
2: Tangshan, China, July 27, 1976
Magnitude 7.5. Official casualty figure is
255,000 deaths. Estimated death toll as high
as 655,000.
Damage extended as far as Beijing. This is
probably the greatest death toll from an
earthquake in the last four centuries, and the
second greatest in recorded history.
3: Aleppo, Syria, Aug. 9, 1138
Magnitude not known, about 230,000 deaths.
Contemporary accounts said the walls of
Syria's second-largest city crumbled and
rocks cascaded into the streets. Aleppo's
citadel collapsed, killing hundreds of
residents. Although Aleppo was the largest
community affected by the earthquake, it likely
did not suffer the worst of the damage.
European Crusaders had constructed a citadel
at nearby Harim, which was leveled by the
quake. A Muslim fort at AI-Atarib was
destroyed as well, and several smaller towns
and manned forts were reduced to rubble. The
quake was said to have been felt as far away
as Damascus, about 220 miles to the south.
The Aleppo earthquake was the first of several
occurring between 1138 and 1139 that
devastated areas in northern Syria and
western Turkey.
4: Sumatra, Indonesia, Dec. 26, 2004

advertisement Advertise I AdChoices Keystone / Getty Images 1976: Workers start
rebuilding work following earthquake damage in the Chinese city of Tangshan, 100 miles
east of Pekin, with a wrecked train carriage behind them. (Photo by Keystone/Getty
Images)
Magnitude 9.1, 227,898 deaths.
This was the third largest earthquake in the
world since 1900 and the largest since the
1964 Prince William Sound, Alaska temblor. In
total, 227,898 people were killed or were
missing and presumed dead and about 1.7
million people were displaced by the
earthquake and subsequent tsunami in 14
countries in South Asia and East Africa. (In
January 2005, the death toll was 286,000. In
April 2005, Indonesia reduced its estimate for
the number missing by over 50,000.)
5: Haiti, Jan 12, 2010
According to official estimates, 300,000 were
also injured, 1.3 million displaced, 97,294
houses destroyed and 188,383 damaged in
the Port-au-Prince area and in much of
southern Haiti. This includes at least 4 people
killed by a local tsunami in the Petit Paradis
area near Leogane. Tsunami waves were also
reported at Jacmel, Les Cayes, Petit Goave,
Leogane, Luly and Anse a Galets.
6: Damghan, Iran, Dec. 22, 856
Magnitude not known, about 200,000 deaths.
This earthquake struck a 200-mile stretch of
northeast Iran, with the epicenter directly
below the city of Demghan, which was at that
point the capital city. Most of the city was
destroyed as well as the neighboring areas.
Approximately 200,000 people were killed.
7: Haiyuan, Ningxia , China, Dec. 16, 1920
7.8 magnitude, about 200,000 deaths.
This earthquake brought total destruction to
the Lijunbu-Haiyuan-Ganyanchi area. Over
73,000 people were killed in Haiyuan County.
A landslide buried the village of Sujiahe in Xiji
County. More than 30,000 people were killed
in Guyuan County. Nearly all the houses
collapsed in the cities of Longde and Huining.
About 125 miles of surface faulting was seen
from Lijunbu through Ganyanchi to Jingtai.
There were large numbers of landslides and
ground cracks throughout the epicentral area.
Some rivers were dammed, others changed
course.

advertisement Getty Images / Getty Images MEULABOH, INDONESIA - DECEMBER 29: In
this handout photo taken from a print via the Indonesian Air Force, the scene of
devastation in Meulaboh, the town closest to the Sunday's earthquake epicentre, is
pictured from the air on December 29, 2004, Meulaboh, Aceh Province, Sumatra,
Indonesia. The western coastal town in Aceh Province, only 60 kilometres north-east of
the epicentre, has been the hardest hit by sunday's underwater earthquake in the Indian
Ocean. Officials expected to find at least 10,000 killed which would amount to a quarter
of Meulaboh's population. Three-quarters of Sumatra's western coast was destroyed and
some towns were totally wiped out after the tsunamis that followed the earthquake.
(Photo by Indonesian Air Force via Getty Images) Advertise I AdChoices
8: Ardabil, Iran, March. 23, 893
Magnitude not known, about 150,000 deaths
The memories of the massive Damghan
earthquake (see above) had barely faded when
only 37 years later, Iran was again hit by a
huge earthquake. This time it cost 150,000
lives and destroyed the largest city in the
northwestern section of the country. The area
was again hit by a fatal earthquake in 1997.
9: Kanto, Japan, Sept. 1, 1923
7.9 magnitude, 142,800 deaths.
This earthquake brought extreme destruction
in the Tokyo-Yokohama area, both from the
temblor and subsequent firestorms, which
burned about 381,000 of the more than
694,000 houses that were partially or
completely destroyed. Although often known
as the Great Tokyo Earthquake (or the Great
Tokyo Fire), the damage was most severe in
Yokohama. Nearly 6 feet of permanent uplift
was observed on the north shore of Sagami
Bay and horizontal displacements of as much
as 15 feet were measured on the Boso
Peninsula.
This earthquake brought extreme destruction
in the Tokyo-Yokohama area, both from the
temblor and subsequent firestorms, which
burned about 381,000 of the more than
694,000 houses that were partially or
completely destroyed. Although often known
as the Great Tokyo Earthquake (or the Great
Tokyo Fire), the damage was most severe in
Yokohama. Nearly 6 feet of permanent uplift
was observed on the north shore of Sagami
Bay and horizontal displacements of as much
as 15 feet were measured on the Boso
Peninsula.
10: Ashgabat, Turkmenistan, Oct. 5, 1948

7.3 magnitude, 110,000 deaths.

This quake brought extreme damage in
Ashgabat (Ashkhabad) and nearby villages,
where almost all the brick buildings collapsed,
concrete structures were heavily damaged and
freight trains were derailed. Damage and
casualties also occurred in the Darreh Gaz
area in neighboring Iran. Surface rupture was
observed both northwest and southeast of
Ashgabat. Many sources list the casualty total
at 10,000, but a news release from the newly
independent government on Dec. 9, 1988,
advised that the correct death toll was
110,000. (Turkmenistan had been part of the
Soviet Union, which tended to downplay the
death tolls from man-made and natural
disasters.)
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From:
To:
Subject:
Date:
Attachments:

Valentin. Andrea
Gibson. Kathy; Scott. Michael; Case. Michael; Richards. Stuart; Coe. Doug; Coyne, Kevin; Kardaras. Tom
FW: Work Schedule and Pay Guidance for Reponders to Japan Events
Friday, March 18, 2011 7:15:34 AM
Work Schedule and Premium Pay Guidance for Jaoan Response 3.docx

In case you did not get this directly.
From: Sheron, Brian
Sent: Friday, March 18, 2011 7:11 AM
To: Valentin, Andrea; Uhle, Jennifer
Subject: Fw: Work Schedule and Pay Guidance for Reponders to Japan Events
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From: OST01 HOC 4
To: Abrams, Charlotte; Adams, John; Afshar-Tous, Mugeh; Alemu, Bezakulu; Alter, Peter; Anderson,
James; Ashkeboussi, Nima; Baker, Stephen; Bergman, Thomas; Berry, Rollie; Bloom, Steven; Blount,
Tom; Boger, Bruce; Bower, Anthony; Brandon, Lou; Brandt, Philip; Brock, Kathryn; Brown, Cris; Brown,
David; Brown, Eva; Brown, Frederick; Bukharin, Oleg; Camper, Larry; Carpenter, Cynthia; Case,
Michael; Casto, Greg; Cervera, Margaret; Chazell, Russell; Chen, Yen-Ju; Chokshi, Nilesh; Chowdhury,
Prosanta; Circle, Jeff; Clement, Richard; Clinton, Rebecca; Collins, Frank; Cool, Donald; Costa, Arlon;
Crutchley, Mary Glenn; Cruz, Zahira; Dacus, Eugene; DeCicco, Joseph; Decker, David; Dembek,
Stephen; Devlin, Stephanie; Doane, Margaret; Dorman, Dan; Dozier, Jerry; Droggitis, Spiros; Dudek,
Michael; Dudes, Laura; Emche, Danielle; English, Lance; Erlanger, Craig; Esmaili, Hossein; Figueroa,
Roberto; Fiske, Jonathan; Franovich, Rani; Fuller, Edward; Galletta, Thomas; Gambone, Kimberly;
Giitter, Joseph; Gordon, Dennis; Gott, William; Grant, Jeffery; Grobe, Jack; Hale, Jerry; Hardesty,
Duane; Hart, Ken; Hart, Michelle; Hasselberg, Rick; Henderson, Karen; Hiland, Patrick; Holahan, Patricia;
Holahan, Vincent; Holian, Brian; Huyck, Doug; Howard, Tabitha; Huffert, Anthony; Hurd, Sapna; Isom,
James; Jackson, Karen; Jessie, Janelle; Johnson, Michael; Jolicoeur, John; Jones, Andrea; Jones,
Cynthia; Kahler, Carolyn; Kammerer, Annie; Karas, Rebecca; Khan, Omar; Kowalczik, Jeffrey; Kozal,
Jason; Kratchman, Jessica; Kugler, Andrew; Lamb, Christopher; Larson, Emily; LaVie, Steve; Lewis,
Robert; Li, Yong; Lombard, Mark; Lubinski, John; Lynch, Jeffery; Mamish, Nader; Manahan, Michelle;
Marksberry, Don; Marshall, Jane; Mayros, Lauren; Mazaika, Michael; McConnell, Keith; McCoppin,
Michael; McDermott, Brian; McGinty, Tim; McMurtray, Anthony; Merritt, Christina; Meyer, Karen; Miller,
Charles; Miller, Chris; Milligan, Patricia; Mohseni, Aby; Moore, Scott; Morlang, Gary; Morris, Scott; Mroz
(Sahm), Sara; Munson, Clifford; Murray, Charles; Nerret, Amanda; Norris, Michael; Norton, Charles;
Ordaz, Vonna; Padovan, Mark; Patel, Jay; Parillo, John; Pope, Tia; Purdy, Gary; Quinlan, Kevin; Ragland,
Robert; Ralph, Melissa; Reed, Elizabeth; Reed, Wendy; Reis, Terrence; Riley (OCA), Timothy; Rini, Brett;
Rodriguez-Luccioni, Hector; Rosenberg, Stacey; Ross-Lee, MaryJane; Roundtree, Amy; Ruland, William;
Salay, Michael; Salus, Amy; Sanfilippo, Nathan; Scarbrough, Thomas; Schaperow, Jason; Schmidt,
Duane; Schoenebeck, Greg; Schrader, Eric; Schwartzman, Jennifer; Seber, Dogan; Shane, Raeann;
Shea, James; Shepherd, Jill; Sheron, Brian; Skeen, David; Sloan, Scott; Smiroldo, Elizabeth; Smith,
Theodore; Stahl, Eric; Stang, Annette; Steger (Tucci), Christine; Stieve, Alice; Stone, Rebecca; Stransky,
Robert; Sturz, Fritz; Sullivan, Randy; Sun, Casper; Tappert, John; Temple, Jeffrey; Thaggard, Mark;
Thomas, Eric; Thorp, John; Tobin, Jennifer; Trefethen, Jean; Tschiltz, Michael; Turtil, Richard; Uhle,
Jennifer; Valencia, Sandra; Vaughn, James; Vick, Lawrence; Wastler, Sandra; Watson, Bruce; Weber,
Michael; Webber, Robert; White, Bernard; Wiggins, Jim; Williams, Donna; Williams, Joseph; Williamson,
Linda; Willis, Dori; Wimbush, Andrea; Wittick, Brian; Wray, John; Wright, Lisa (Gibney); Wright, Ned;
Wunder, George; Young, Francis; Zimmerman, Roy
Cc: OST02 HOC; OST01 HOC
Sent: Fri Mar 18 05:05:47 2011
Subject: Work Schedule and Pay Guidance for Reponders to Japan Events
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From: Dahvidson, Lawrenc1e . .....
Sent: Thursday, March 17, 2011 5:14 PM

... ... .. ..

..........

............. .............. .. .. ....

'.......

To: OST02 HOC; McMurtray, Anthony
Cc: Evans, Michele; Johns, Nancy; Scott, Tracy; Tallarico, Alison
Subject: FW:

Please distribute to everyone who serves in and supports the Ops Center in response
to the events in Japan...
From: Davidson, Lawrence
Sent: Thursday, March 17, 2011 2:06 PM
To: Abraham, Susan; Abrams, Charlotte; Ader, Charles; Akstulewicz, Frank; Albert, Ronald; Allwein,
Russell; Alston, Timothy; Andersen, James; Anderson, Joseph; Armentrout, Deborah; Ash, Darren; Ash,
Melissa; Astwood, Heather; Auluck, Rajender; Austin, Joseph; Ayres, David; Bahadur, Sher; Bailey,
Marissa; Bailey, Stewart; Baker, Pamela; Banas, Paul; Barss, Dan; Bartlett, Bruce; Bartley, Jonathan;
Bartley, Malion; Batkin, Joshua; Baum, Robin; Bayliff, Shirley; Beardsley, James; Beasley, Benjamin;
Bell, Hubert; Bell, Marvin; Bellamy, Ronald; Bellinger, Alesha; Benjamin, Jamie; Benner, Eric; Benney,
Brian; Bergman, Thomas; Biggins, James; Bladey, Cindy; Blarney, Alan; Bloom, Steven; Bloomer,
Tamara; Blount, Tom; Boger, Bruce; Boland, Anne; Bolduc, Angela; Bonser, Brian; Borchardt, Bill;
Borden, William; Bouling, Ramona; Bower, Fred; Bower, Phyllis; Boyce, Tom (RES); Boyce, Thomas
(OIS); Brady, Joseph; Brenner, Eliot; Brezovec, Michael; Broaddus, Doug; Brooks, Kenneth; Brown,
Frederick; Brown, Tony; Brown, Milton; Brown, Rohn; Bubar, Patrice; Buchholz, Jeri; Buckley, Michael;
Bumpass, Sheila; Burns, Stephen; Burritt, Arthur; Burton, Stephen; Burton, William; Bush-Goddard,
Stephanie; Cain, Chuck; Caldwell, Robert; Calle, Joselito; Cameron, Jamnes; Campbell, Andy; Campbell,
Larry; Campbell, Stephen; Campbell, Vivian; Camper, Larry; Caniano, Roy; Cardenas, Daniel; Carlson,
Robert; Carpenter, Cynthia; Case, Michael; Casto, Chuck; Casto, Greg; Cataldo, Paul; Catts, Michelle;
Champion, Bryan; Chang, Helen; Chang, Lydia; Cheok, Michael; Chernoff, Harold; Chernoff, Margaret;
Chokshi, Nilesh; Christensen, Harold; Clark, Jeff; Clay, Earnestine; Clayton, Brent; Clifford, James;
Cobey, Eugene; Cochrum, Steven; Coe, Doug; Cohen, Miriam; Cohen, Ronald; Cohen, Stephen;
Colaccino, Joseph; Coleman, Judy; Collins, Daniel; Collins, Elmo; Conte, Richard; Cook, Christopher;
Corbett, James; Cordes, John; Correia, Richard; Costello, Ralph; Coyne, Kevin; Croteau, Rick; Crowe,
Eddy; Cruz, Jeffrey; Csontos, Aladar; Cubbage, Amy; Cubellis, Louis; Cullison, David; Curtis, David;
Daley, Robert; Daly, Jill; Dambly, Jan; Daniel, Susan; Danna, James; Dapas, Marc; Davis, Henry; Davis,
Jack; Davis, Marlone; Dean, Michael; Dean, Bill; Dehn, Janine; Delligatti, Mark; Dembek, Stephen;
Demoss, Gary; Dennig, Robert; Dentel, Glenn; Desai, Binoy; Dias, Antonio; Diaz-Toro, Diana; Dickson,
Billy; Dingbaum, Stephen; DiPaolo, Eugene; Dixon, John; Dixon-Herrity, Jennifer; Doane, Margaret;
Dodmead, James; Doerflein, Lawrence; Donaldson, Leslie; Donnell, Tremaine; Donoghue, Joseph;
Doornbos, Roger; Dorman, Dan; Dorsey, Jeryll; Dosch, William; Dreisbach, Jason; Droggitis, Spiros;
Dudes, Laura; Dumbacher, David; Duncan, Eric; Dwyer, James; Dyer, Jim; Eads, Johnny; Easson,
Pamela; Egan, Dennis; Egli, Richard; Einberg, Christian; Elkins, Scott; Ellegood, John; Elliott, Robert;
Ellsbury, Richard; Erlanger, Craig; Ernstes, Michael; Brown, Cris; Evans, Carolyn; 'Michele.ca@nrc.gov';
Farnholtz, Thomas; Felts, Russell; Fenton, Darlene; Ferdas, Marc; Ferrell, Kimberly; Ficks, Ben; Fields,
Leslie; Finney, Patrick; Fitch, Karen; Flanders, Scott; Flynn, Sean; Foster, Jack; Franke, Mark; Franovich,
Rani; Fredericks, Carl; Freeman, Scott; Fretz, Robert; Frumkin, Daniel; Frye, Timothy; Fuller, Michael;
Gaddy, Vincent; Gallo, Jenny; Galloway, Melanie; Gartman, Michael; Gavrilas, Mirela; Giantelli, Adelaide;
Gibson, Kathy; Giessner, John; Guitter, Joseph; Givvines, Mary; Gody, Tony; Golder, Jennifer; Golshan,
KG; Gorham, Tajuan; Gott, William; Graham, Thorne; Grancorvitz, Teresa; Grant, Jeffery; Graser, Dan;
Gray, Mel; Greene, Kathryn; Grice, Thomas; Griffin, Steven; Grobe, Jack; Hawkins, Kimberly; Gusack,
Barbara; Guthrie, Eugene; Guttmann, Jack; Haag, Robert; Habighorst, Peter; Hackett, Edwin; Haeg,
Lucas; Haire, Mark; Hall, Donald; Hall, Patricia; Hamzehee, Hossein; Haney, Catherine; Hansell, Samuel;
Harris, Tim; Harrison, Donnie; Hatchett, Gregory; Hawkens, Roy; Hay, Michael; Hayden, Elizabeth;
Hays, Myra; Heck, James; Heck, Jared; Helton, Shana; Henderson, Pamela; Hickey, James; Hiland,
Patrick; Hills, David; Hilton, Nick; Hiltz, Thomas; Hirsch, Patricia; Hoeg, Tim; Hogan, Rosemary;
Holahan, Gary; Holahan, Patricia; Holian, Brian; Holland, Crystal; Holody, Daniel; Holonich, Joseph; Holt,
BJ; Hopper, George; Howard, Patrick; Howe, Allen; Howell, Art; Howell, Linda; Hoxie, Chris; Hsia,
Anthony; Hsu, Caroline; Hsueh, Kevin; Huber, Deborah; Hudson, Jody; Humerick, David; Hunegs,
Gordon; Hunter, James; Huth, Virginia; Hutto, Andy; Huyck, Doug; Imboden, Andy; Itzkowitz, Marvin;
Jackson, Deborah; Jackson, Donald; Jackson, Terry; James, Lois; Jankovich, John; Janney, Margie;
Jarvis, Rodney; Jenkins, Ronaldo; Jernell, Eleni; Johns, Nancy; Johnson, Michael; Johnson, Clay;
Johnson, Robert; Jolicoeur, John; Jones, Bradley; Jones, Evan; Jones, William; Josey, Jeffrey; Joustra,
Judith; Julian, Emile; Jung, Ian; Junge, Michael; Kahler, Robert; Kaplan, Michele; Karas, Rebecca; Kellar,

Ray; Kelley, Corenthis; Kemerer, Myron; Kemker, Brian; Kennedy, Kriss; Kennedy, Silas; Kerben, Valerie;
Kern, David; Khanna, Meena; Kim, Yong; Kimble, Daniel; King, Donald; King, Michael; Kinneman, John;
Kirkland, John; Kirkwood, Sara; Klein, Alex; Knutson, Ed; Kobetz, Timothy; Kokajko, Lawrence;
Kolaczyk, Kenneth; Konzman, Carl; Koshy, Thomas; Kowal, Mark; Kramer, John; Krohn, Paul; Krsek,
Robert; Krupnick, David; Kulesa, Gloria; Kulp, Jeffrey; Kunowski, Michael; Lam, Donna; Lambert,
Kenneth; Landau, Mindy; Langan, Scott; Lankford, Jeffrey; Lantz, Ryan; Lara, Julio; Larkin, Grant;
Laura, Richard; Layton, Michael; Le, Hong; Lee, Bert; Lee, David; Lee, Richard; Lee, Samson; Lee,
Samuel; Leeds, Eric; Lennartz, Jay; Lesser, Mark; Lew, David; Lewis, Robert; Lipa, Christine; Lombard,
Mark; Long, Chris; Lopez, Joseph; Lorson, Raymond; Louden, Patrick; Lubinski, John; Luehman, James;
Lui, Christiana; Lukes, Robert; Lund, Louise; Lupold, Timothy; Lyons-Burke, Kathy; Ma, May; Madden,
Patrick; Madison, Wil; Magruder, Stewart; Mamish, Nader; Markley, Michael; Marshall, Jane; Marshfield,
Mark; Martin, Gillian; Masnik, Michael; Masse, Todd; Matheson, Mary; Mathew, Roy; Matthews, David;
Mattingley, Joel; Maxin, Mark; Mayfield, Michael; McCann, Carrie; McConnell, Keith; McCoppin, Michael;
McCoy, Gerald; McCrary, Cheryl; McCree, Victor; McDermott, Brian; McGhee, James; McGill, Clinton;
McGinty, Tim; McGowan, Anna; McHale, John; McKelvey, Harold; McKenna, Eileen; McKenney,
Christepher; McKirgan, John; McMillan, Joseph; McMurtray, Anthony; Mendiola, Anthony; Meyer, David;
Michalak, Paul; Miller, Charles; Miller, Chris; Miller, Geoffrey; Miller, Marie; Miller, Mark; Miller, Michael;
Miotla, Sherri; Mitchell, Matthew; Mitchell, Reggie; Mohseni, Aby; Monk, Robert; Monninger, John;
Montgomery, Jack; Moore, Scott; Moore, Thomas; Moorman, James; Morris, Eddie; Morris, James;
Morris, R. Michael; Morris, Scott; Morrissey, Thomas; Moulding, Patrick; Moy, Romena; Mrowca, Lynn;
Muessle, Mary; Munday, Joel; Murphy, Jerome; Murphy, Martin; Musser, Randy; Narick, Marianne;
Nazario, Tomy; Nease, Rebecca; Neff, Deborah; Nelson, Robert; Nichols, Russell; Nieh, Ho; Norato,
Michael; Norris, Michael; Nute-Blackshear, Lora; OBrien, Kenneth; OBryan, Phil; O'Donohue, Kathleen;
Offutt, David; Ogle, Chuck; OKeefe, Neil; Oklesson, Edward; Ordaz, Vonna; Orth, Steven; O'Sullivan,
Kevin; Ott, William; Ousley, Elizabeth; Owens, Janice; Paradiso, Karen; Partlow, Benjamin; Pascarelli,
Robert; Peck, Michael; Pederson, Cynthia; Pelke, Patricia; Pellet, John; Pelton, David; Peralta, Juan;
Perry, Jamila; Perry, Neil; Persinko, Andrew; Peters, Sean; Peterson, Gordon; Peterson, Hironori; Pham,
Bo; Phillips, Charles; Piccone, Josephine; Pool, Stephen; Poole, Brooke; Powell, Amy; Powell, Dawn;
Powell, Raymond; Prescott, Peter; Pretzello, Andrew; Price, Georgette; Pruett, Troy; Pstrak, David;
Pulliam, Timothy; Quay, Theodore; Quichocho, Jessie; Rabideau, Peter; Rahimi, Meraj; Raione, Richard;
Rajnic, Cecilia; Ramirez, Frances; Rasmussen, Richard; Rasouli, Houman; Raspa, Rossana; Rayland,
Andrew; Raymond, William; Reckley, William; Reddick, Darani; Reece, James; Regan, Christopher; Reis,
Terrence; Remsburg, Kristy; Reynolds, Steven; Reynoso, John; Rheaume, Cynthia; Ricci, John; Rich,
Daniel; Rich, Thomas; Richards, Stuart; Ricketts, Paul; Riemer, Kenneth; Ring, Mark; Roach, Edward;
Roach, Gregory; Roberts, Darrell; Rodgers, Felecia; Rogge, John; Rosenberg, Stacey; Ross, Thierry;
Ross-Lee, MaryJane; Rothschild, Trip; Rough, Richard; Rowhani, Bahman; Royal, Judith; Rubenstone,
James; Rubic, Mark; Ruiz, Robert; Ruland, William; Rule, David; Rutkowski, John; Rutledge, Steven;
Rzepka, Robert; Sabisch, Andrew; Safford, Carrie; Salgado, Nancy; Salley, MarkHenry; Salter, Susan;
Sanchez, Alba; Sanchez, Alfred; Sangimino, Donna-Marie; Santiago, Patricia; Santos, Cayetano; Sargent,
Kimberly; Satorius, Mark; Schaaf, Robert; Schaeffer, James; Schmidt, Rebecca; Schneider, Max;
Schnetzler, Bonnie; Schoenmann, Sandra; Schroeder, Daniel; Schum, Constance; Scott, Catherine; Scott,
Michael; Sealing, Donna; Segala, John; Serepca, Beth; Seymour, Deborah; Shaeffer, Scott; Shaffer,
Steve; Shannon, Mel; Shannon, Michael; Sharkey, Jeffry; Shay, Jason; Shear, Gary; Shehee, James;
Sheron, Brian; Shields, James; Shoop, Undine; Shuaibi, Mohammed; Silva, Patricia; Simms, Sophonia;
Skeen, David; Skokowski, Richard; Smith, Arthur; Smith, Brian; Smith, Galen; Smith, Rich; Smith,
Tuwanda; Solorio, Dave; Sosa, Belkys; Sotiropoulos, Dina; Spencer, Mary; Spindler, David; Spitzberg,
Blair; StAmour, Norman; Stablein, King; Stapleton, Bernard; Stetson, Kathleen; Stewart, Scott; Stewart,
Sharon; Stoedter, Karla; Stone, AnnMarie; Suber, Gregory; Subosits, Stephen; Sullivan, Allen; Swain,
Karol; Sydnor, Russell; Sykes, Marvin; Szyperski, Bill; Tailleart, Don; Talley, Sandra; Tappert, John; Tate,
Travis; Taylor, Robert; Tenaglia, Mickey; Terao, David; Terry, Leslie; Thaggard, Mark; Thomas, Brian;
Thomas, Christopher; Thorp, John; Tonacci, Mark; Tracy, Glenn; Tran, Tu; Trapp, James; Travick,
Vanette; Trent, Glenn; Tschiltz, Michael; Turner, Joseph; Turtil, Richard; Uhle, Jennifer; Ulses, Anthony;
Usilton, William; Valentin, Andrea; Vegel, Anton; Vias, Steven; Vietti-Cook, Annette; Virgilio, Martin;
VonTill, Bill; Voytko, Victoria; Walker, Tracy; Walker, Wayne; Wall, Scott; Warnick, Greg; Wastler,
Sandra; Waters, Michael; Watson, Bruce; Weaver, Doug; Webber, Robert; Weber, Michael; Weerakkody,
Sunil; Welling, Blake; Werkheiser, David; Werner, Greg; Wert, Leonard; West, Garmon; West, Steven;
Westreich, Barry; Whetstine, Jack; White, Duncan; White, Darrell; Whited, Ryan; Whitten, Jack;
Widdup, Joseph; Widmann, Malcolm; Wiggins, Jim; Williams, Barbara; Williams, Evelyn; Williams, Kevin;
Williams, Michael; Williams, Mona; Williams-Johnson, Patrice; Williamson, Edward; Wilson, Ernest;
Wilson, George; Wilson, Peter; Wood, Gene; Wood, Kent; Wright, Lisa (Gibney); Wrona, David; Wunder,

George; Yerokun, Jimi; Young, Cale; Young, Mitzi; Zane, Steven; Zeiler, John; Zimmerman, Jacob;
Zimmerman, Roy; Zobler, Marian
Cc: Scott, Tracy; Tallarico, Alison; Thoman, Raymond; Jones, Jackie; Blair, Tina; Chin, Allison; Dean,
Vivian; Evans(HR), Marilyn; Himmelberg, Jude; Jackson, Briana; Jaigobind, Savi; Silberfeld, Dafna;
Watson, Madonna; Williams, Michelle; Atkinson, Jeanne; Broadwater, Lynne; Brown, Keisa; Hicks,
Beverly; Hicks, Valencia; Jonsson, Dawn; Lindsay, Sandy; Marziale, Riqueza; ORourke, Christine; Reeves,
Gloria; Scott, Mary; Thomas-Richards, Karen; Todd, Colleen
Subject:

Managers, supervisors, team leaders, and T&L Coordinators,
Attached for your information is a document that addresses, in detail, work schedules
and premium pay for individuals who serve in and support the NRC Operations
Center or work in Japan, in response to the current, serious nuclear power plant
issues in that country. NSIR and the NRC Japanese support team leader will provide
the document to all participants.
T&L Coordinators, please note that participants in your organization may contact you
to request a change in their HRMS workgroups for pay periods in which they perform
emergency response work.
Participants should contact me if they have any questions on work schedules or
premium pay.
Larry Davidson
Office of Human Resources
Nuclear Regulatory Commission
301-492-2286; lawrence.davidson@nrc.gov

WORK SCHEDULE AND PREMIUM PAY GUIDANCE
FOR RESPONSE TO EVENTS IN JAPAN
Please first review this document and contact Larry Davidson of the Office of Human Resources
(301-492-2286 or lawrence.davidson(,nrc.gov) for any needed assistance.
Work Schedules
One or more types of work schedules may be appropriate during a pay period in which you
serve in and support the NRC Operations Center or work in Japan, in response to the current,
serious nuclear power plant issues in that country. You are authorized to select the type of work
schedule you will work during the pay period depending on:
*

Your specific workdays and work clocks hours in the Operations Center or in Japan, as
well as any flexibility you have to choose those workdays and clock hours;

*

Your entitlement to premium pay for work in the Operations Center or Japan;

" Your performance, if any, of regular duties outside of the Operations Center/Japan
during the pay period; and,
*

Your loss of earned credit hours if you switch from NEWFlex to another type of work
schedule.

Possible work schedules include:
*

Compressed work schedule - Appropriate if, during the entire pay period, your workdays
and work clock hours are fixed (i.e., you do not have any flexibility to choose either) and
there are fewer than ten nonovertime workdays in the pay period (at least one
nonovertime workday contains more than eight nonovertime hours). Note that
restrictions on nonovertime work clock hours and weekend workdays have been lifted for
the pay period. An Expanded-Compressed Work Schedule may be appropriate (see the
Yellow Announcement at http://www.internal.nrc.qov/announcements/yellow/2003/2003032.html and Article 6.10.3 of the Collective Bargqainingq Aqreement).

"

NEWFlex - Appropriate if, during at least a portion of the pay period, you have some
discretion to select your workdays and/or work clock hours (for example, if/when
performing regular duties outside of the Operations Center or Japan). Note that
restrictions on nonovertime work clock hours and weekend workdays have been lifted for
the pay period.

*

First-40 - Appropriate if it is impracticable to prescribe a regular schedule of definite
hours of duty for each workday of the workweek (likely not appropriate).

-2Note that you must advise your T&L coordinator to change your HRMS workgroup if you change
the type of schedule you work, e.g., if you normally work CWS and change to NEWFlex for the
pay period in which you serve in and support the NRC Operations Center or work in Japan.
Also note that if you switch from NEWFlex to another type of work schedule, you will lose and
will be paid for any accumulated credit hours.
Also note that if you work fewer than 80 hours serving in and supporting the NRC Operations
Center or working in Japan, your "home" supervisor will allow you discretion, to the extent
possible, to decide how/when to cover any missing time.
Premium Pay
Cap on Combined Salary Plus Premium Pay -The biweekly cap on premium pay has been lifted
and will be applied on an annual basis during any pay period in which you serve in and support
the NRC Operations Center or work in Japan (the annual cap will benefit you if you are paid a
salary below the GG-15 step 10 salary rate). Your organization has been advised to contact
CFO with employee names and dates of work.
Overtime Pay or regular comp time - Overtime (limited to the higher of: your regular rate; or,
150% of GG-10 step 10) is paid for your work in excess of your full-time work schedule during
the pay period. You may choose to be compensated via regular compensatory time off instead
(limited to a 40-hour pay period carryover) if your overtime work was not scheduled in advance
of the workweek, or regardless of when it was scheduled if you are on NEWFlex.
TRCs - Use "OT" for overtime pay and "COMPE" for regular comp time.
Night premium (10%) -This premium is paid for your nonovertime work between 6:00 p.m. and
6:00 a.m. the following morning, and for your overtime work during these clock hours if the work
was scheduled in advance of the week in which you performed it. Also, this premium is paid for
your periods of paid leave, if any, during night clock hours if, during the pay period, you have
fewer than 8 hours of total paid leave inclusive of both night and day work.
TRC - NDIFF (hours must also be recorded under another TRC such as REG or OT).
Sunday premium (25%) - This premium is paid for your nonovertime work performed on a
shift(s), any part(s) of which falls on a Sunday (e.g., a shift from Saturday at 6:00 p.m. to
Sunday at 6:00 a.m.). Sunday premium is not payable for periods of nonwork, including leave,
holidays not worked, and excused absence.
TRC - SUNP (hours must also be recorded under another TRC such as REG).
Standby status - You are eligible for special overtime pay if you are restricted by official order to
a designated post of duty and assigned to be in a state of readiness to perform work, versus
actually performing work, with limitations on your activities so substantial that you cannot use

-3your time effectively for your own purposes. We do not anticipate that any emplovee will be in a
standby status.
Miscellaneous
Employee Assistance Program (EAP)
Free, confidential counseling is available to you and your family members to address emotional
issues, work problems, substance abuse, stress, crisis, marital/family concerns, financial
matters, legal issues, eldercare resources, and childcare referrals. Call 1-800-869-0276 or
check www.eapconsultants.com.
Travel
If you travel to/from Japan:
"

Keep a log of specific travel times and work clock hours to help NRC compute your
entitlement to compensation.

*

Consider enrolling in the Smart Traveler Enrollment Program or STEP) to make it easier
for the Embassy/Consulates to contact you in case of an emergency. You may enroll at
https://travelregistration.state.gov, or if you have no internet access, directly at the U.S.
Embassy or U.S. Consulates.

*

If you are paid a salary below the GG-1 5 step 10 salary rate, you are entitled to overtime
pay (limited to higher of: your regular rate; or, 150% of GG-1 0 step 10) for travel to/from
Japan, and ifthe travel is during night hours (6:00 p.m. to 6:00 a.m.) and scheduled in
advance of the workweek, you are also entitled to night premium pay. You may
substitute regular compensatory time off (limited to a 40-hour pay period carryover) for
overtime pay if your travel was not scheduled in advance of the workweek, or regardless
of when it was scheduled if you are on NEWFlex.
TRCs - Use "OT" for overtime pay, "COMPE" for regular comp time, and "NDIFF" for
night premium pay.

From:
To:
Subject:
Date:

Valentin. Andrea
Gibson. Kathy; Scott. Michael; Coyne. Kevin
Reminder: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE EVENTS
IN JAPAN
Friday, March 18, 2011 8:00:38 AM

This is a reminder to provide me with a list of names of staff that are performing
emergency-related premium work (and the dates that the people worked) in response to
the events in Japan. This applies to the IRC, 0IP, OPA or wherever they are doing
emergency work.
Thanks,
Andrea
From: Case, Michael
Sent: Friday, March 18, 2011 7:53 AM
To: Valentin, Andrea
Subject: RE: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN
Hi Andrea. I think the names of the DE folks working in a "response mode" would be
Sapna, Annie Kammerer, myself, Brett (not really us).
From: Valentin, Andrea
Sent: Thursday, March 17, 2011 10:00 AM
To: Sheron, Brian; Coyne, Kevin; Bonaccorso, Amy; Calvo, Antony; Case, Michael; Coe, Doug; Correia,
Richard; Dion, Jeanne; Gibson, Kathy; Lui, Christiana; Richards, Stuart; Rini, Brett; Sangimino, DonnaMarie; Uhle, Jennifer
Subject: RE: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN
Yes, we will collect the data.
From: Sheron, Brian
Sent: Thursday, March 17, 2011 9:55 AM
To: Coyne, Kevin; Bonaccorso, Amy; Calvo, Antony; Case, Michael; Coe, Doug; Correia, Richard; Dion,
Jeanne; Gibson, Kathy; Lui, Christiana; Richards, Stuart; Rini, Brett; Sangimino, Donna-Marie; Uhle,
Jennifer; Valentin, Andrea
Subject: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE

EVENTS IN JAPAN
Andrea, can PMDA take the lead to collect the list of names of staff that are performing
emergency-related premium work and the dates that the people worked. Divisions should
supply this information to Andrea. Thanks.
From: Flory, Shirley On Behalf Of RidsResOd Resource
Sent: Thursday, March 17, 2011 9:18 AM
To: Rini, Brett; Armstrong, Kenneth; Ibarra, Jose; Rivera-Lugo, Richard; Case, Michael; Coe, Doug;
Coyne, Kevin; Gibson, Kathy; Richards, Stuart; Sangimino, Donna-Marie; Scott, Michael; Sheron, Brian;
Uhle, Jennifer; Valentin, Andrea
Subject: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN

From: RidsResPmdaMail Resource
Sent: Thursday, March 17, 2011 8:50 AM
To: Valentin, Andrea; RidsResOd Resource
Cc: Donaldson, Leslie; Chan, Deborah; Isakovic, Nadja
Subject: FW: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN
Please read the following memo in response to work schedules and pay cap for Japan
response.
Thanks,
Heather
From: Khan, Charline
Sent: Thursday, March 17, 2011 7:29 AM
To: RidsAcrsAcnwMailCTR Resource; RidsAslbpManagement Resource; RidsOgcMailCenter Resource;
RidsOcaaMailCenter Resource; RidsOcfoMailCenter Resource; RidsOigMailCenter Resource;
RidsOipMailCenter Resource; RidsOcaMailCenter Resource; RidsOpaMail Resource; RidsSecyMailCenter
Resource; RidsSecyCorrespondenceMCTR Resource; RidsEdoMailCenter Resource; RidsAdmMailCenter
Resource; RidsCsoMailCenter Resource; RidsOeMailCenter Resource; RidsFsmeOd Resource;
RidsOiMailCenter Resource; RidsOIS Resource; RidsHrMailCenter Resource; RidsNroOd Resource;
RidsNroMailCenter Resource; RidsNmssOd Resource; RidsNrrOd Resource; RidsNrrMailCenter Resource;
RidsResOd Resource; RidsResPmdaMail Resource; RidsSbcrMailCenter Resource; RidsNsirOd Resource;
RidsNsirMailCenter Resource; RidsRgn1MailCenter Resource; RidsRgn2MailCenter Resource;
RidsRgn3MailCenter Resource; RidsRgn4MailCenter Resource
Cc: Davidson, Lawrence; Buchholz, Jeri; Johns, Nancy
Subject: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN RESPONSE TO THE
EVENTS IN JAPAN

MEMORANDUM TO: Those on the Attached List
FROM: Miriam L. Cohen, Director/RA by J. Buchholz for/
Office of Human Resources
DATED: March 16, 2011
SUBJECT: WAIVER OF WORK SCHEDULE AND PAY CAP RULES FOR WORK IN
RESPONSE TO THE EVENTS IN JAPAN
ADAMS Accession No. ML1 1075A003 refers

NOTE: Electronic distribution only
c-lzalie.

5K'zaow

AdministrativeAssistant (Rotation)
U.S. NUCLEAR REGULATORY COMMISSION
Office of Human Resources
P:301-492-2318

Charline.Khan@nrc.gov

From:
To:
Bcc:
Subject:
Date:
Attachments:

BonacQfrso. Amy
Janbergs. Holly
Deavers. Ron
FW: suggestion - Japan
Friday, March 18, 2011 10:28:00 AM
FW suggestion - Japan.msa

For you

Message ----Original
----From: Couret, Ivonne
Sent: Thursday, March 17, 2011 6:55 PM
To: Bonaccorso, Amy
Subject: FW: suggestion - Japan

Ivonne L. Couret
Public Affairs Officer
Office of Public Affairs
Media Desk
opa.resource@nrc.gov
301-415-8200
Visit our online photo gallery. Incorporate graphics and photographs to tell your story!
http://www.nrc.gov/reading-rm/photo-gallery/
2010-2011 Information Digest - Where you can find NRC Facts at a Glance http://www.nrc.gov/readingrm/doc-collections/nureas/staff/srl350/
Message ----Original----From: Lepre, Janet
Sent: Thursday, March 17, 2011 11:09 AM
To: OPA Resource
Cc: Harves, Carolyn
Subject: FW: suggestion - Japan
Forwarding from citizen.
Thank you.
Jan
Janet L. Lepre, Administrative Assistant Office of Commissioner Svinicki U.S. Nuclear Regulatory
Commission MS O-16G4 Washington, DC 20555
Phone: 301-415-1855
Janet. Lepre@nrc.gov

From:
To:
Bcc:
Subject:
Date:

Bonaccorso. Amy
jbeaudettau.washingtonedu
Deavers. Ron
REPLY: international flight path asia to US Japan nuclear emissions
Friday, March 18, 2011 9:14:00 AM

Hello Ms. Beaudet:
Yes, I understand your concerns. You should consult the State Department for warnings or advisories
on international travel. There is also an email address available for US citizens requesting emergency
assistance and they may have some information for you: JapanEmergencyUSC@state.gov.
We can't really advise people on their personal travel plans and are simply encouraging people to get in
contact with the State Department if they are on international travel and/or their airlines for travel
restrictions if they have concerns and questions.
I hope this helps you!
Thank you,
Amy
Original----Message--r-From: Nancy Beaudet [mailto:beaudet(au.washington.edu]__.
.
Sent: Thursday, March"17, 2011 2:46 AM
To: OPA Resource
Subject: international flight path asia to US Japan nuclear emissions

-

Thank you for having an e-mail question system.
Could you please address international air travel and the flight path between Asia and the US? Are you
monitoring incoming flights for evidence of flying through the plume and adjusting the flight paths
accordingly? I noticed on the way from Seattle to Taiwan we traveled right over Japan, and the return
path crosses the plume projections on the NY Times WEB page (but I don't know the projected
elevation of the plume in relationship to the typical altitude of air travel). I'm in Vietnam on a work trip
with other US colleagues, returning to the US on Sunday. We could fly home via London. Thanks for
considering this request.
You may want to provide a public service announcement addressing this as other international travelers
may also be interested in this information.
THANKS!
Nancy Beaudet MS, CIH
Industrial Hygienist
Occupational and Environmental Medicine Program
University of Washington
Seattle, WA

From:
To:
Cc:

Subject:
Date:

Bonaccorso. Amy
Janbergs. Holly
Deavers. Ron
FW: Public question
Friday, March 18, 2011 12:18:00 PM

From: Royer, Deanna
Sent: Friday, March 18, 2011 11:53 AM
To: Deavers, Ron; Bonaccorso, Amy
Subject: Public question
,Jerry Dumas
843-856-3500 ext. 154
-Re: Detection of radioactive particles in the air.
Deanna Royer

/
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Subject:
Date:

Technologyto contain damaged reactor cores in Japan....
REPLY:
Fliday,Mardi 18, 20113:03:00 PM

i•el~nsm

ss55; Jann1,- HV

Hello Dr. Resnick:
Thank you for sending us your suggestion.
We appreciate the suggestions of folks with ideas to resolve the situation in Japan. Please understand that the NRC has some of the most expert people in the
world available to assist the Japanese authorities in whatever way they request. We are fully staffed in all our response teams at this time and working 24hours a day.
Amy

From: vansforvetsOrg@aol.com [mailto:vansforvetsorg@aol.com]
,
Sent: FridyMarc 18, 2011 2:43 PM
.lJ
To: jason.altnire@mail.house.gov; michelle.dorothy@mail.house.go
CC:sachio.muto@mofa.go.Jt; OPA Resource; President@whitehouse.gov; kris@warnerrobinspatriotcom; USTCPA@ustrancom.mil; denysedbq@aol.com; profronstewart@cyberglyphics.com; presidentga@vansforvets.org
Subject: Technology to contain damaged reactor cores in Japan....
Jason,
The situation with the impending continued meltdown(s) of the reactor cores at facilities in Japan continues to deteriorate in obvious view that the Japanese
Government lacks the resources (Logistical, Materiel, and otherwise) to properly countermeasure this grave situation.
I am so concerned that I've stopped working on all of my other projects, today, and am working toward offering a viable solution to this catstrope before we reach
the point of total metdowns.
The recent efforts to utilize Boron to cool the leaking reactor cores in Japan will fail. See: http:. /slatest. slateiromid."!2298 700. There are cracks in the walls of the
cooling ponds, and it's just a matter of time until these fail.. . estimate this to occur within 36-48 hours base on my study of the agglomerate used to construct the
cooling ponds.
A viable technology that can be deployed to contain the reactor cores, and surrounding cooling ponds, immediately, is the CryoRain Process, see:
Ittp-Hpatft uspto ov.'netacgi/nph-Par',er?
Sect I=PT''OI & S(cCi=HR
I' 'ofI
F&d=PIAI-L p= I .r

=" 2Ft'netrh mnrl"',,,2FP
T )lO 'c,21
s'ehnum hrm&r= I& f=(i&l '1 0&I 'l=7631"06 -PN &OS -PN/G
63 1;06'()&RS=PN /763150I6

This technology was developed to contain oil well fires, etc., and is in use, today.
I'm not going to go into a lenghty discouse about what's happing at the sub-atomic/sub-molecular levels, with the exception to state that the molecules and atomic
particles being produced as a direct result of the continued melt down of the rods, are 'unique in the Universe', and these are not well understood, even among the
world's foremost Physicists. Suffice it to say that these are 'unique' and are only present when 'matter', as such, is moving toward achieving a state of'anti-matter'.
And that's what's occurring as a result of the meltdowns. These sub-atomic/sub-molecular reactions will continue to occur until the rods are either cooled,
sufficiently to stabilize the release of those errant molecules, or procede to liberation through meltdown.
The CryoRain technology/process could be deployed with virtually no adverse effects thus allowing more time to devise a realist, long-term strategy to control,
countermeasure and remediate the situation.
The use of Boron simpy will not achieve the desired results given the fragile condition of the cooling ponds.
My recommendation is to engage the President, NATO, the Japanese Consulate, and all other stakeholders. I would engage Secretary Gates and treat this situation
as a 'military operation', thus engaging/employing human and material assests available through US DoD. If it were up to me, I'd get the best 'Logisitics Man in the
Business', General McKnabb and the group at TRANSCOM htrp/iwwwtranscon ril.,and get as much liquid nitrogen as possible, from suppliers, e.g., Linde Air,
etc., engage the US Air Force air transport wings, move as much of those material and human assests as could be indentified and obtained, along with appropriate
US Military Environmental Response Teams, to that region, and assist the Japanese Governement to administer a solution to this situation.
And, I wouldn't wait much longer.
Our team is ready to assist in any manner required.
Thank you for your continued support and concern.
Sincerely,
Joe
Dr. Joseph A. Resnick, PhD, MPH, Professor Emeritus
Executive Director

"True Leadership, Lsthrough able example--and not by vain display of authority, power or glory"
Please share this link with all in your email circle: ".avs.vans,,fosnes.lnurg

-

Quote by 'me', NASA ISDC Convention Dinner, May 2005, Washington, D.C.

From:
To:
Subject:
Date:

Bonaccorso. Amy
Janbergs. Holly
FW: Diablo Plant
Friday, March 18, 2011 3:00:00 PM

Original----Message ----From: Wendy Griffin [mailto:wgriffin(dcsulb.edu]
Sent: Friday, March 18, 2011 2:36 PM
To: NRC Allegation
Subject: Diablo Plant
Please discontinue the permit to operate the PG&E Diablo Canyon Power plant in California. I
understand it is situated near a fault line that is connected with the one in Japan. We can't be too
careful, especially as we are being told that California is overdue for a big quake.
Wendy Griffin, Ph.D.
Chair & Professor Emerita
Dept. of Women's, Gender & Sexuality Studies
CSULB

Hogan, Rosemary
From:

Sent:
To:
Cc:
Subject:
Attachments:

Murphy, Andrew
Tuesday, March 22, 2011 2:25 PM
Bagchi, Goutam
Hogan, Rosemary; Chokshi, Nilesh; Case, Michael
Tsunami Evaluation
SITAG evaluation of Sewell report manrev2.wpd

Goutam,
I found your inquiry intriguing so I went back into the SITAG materials and found this report on Dr. Robert Sewell's study
for, I believe, the CNWRA. SITAG evaluated and found the uncertainties very large leaving the document unsuitable for
regulatory judgment - See the actual wording of the draft SITAG report, which is attached.
Inspired by the Sumatran earthquake and tsunami - also a very large subduction event - Lloyd Cluff and associates
undertook preparation of a DC tsunami study, which was not released by the DC who had control of documents sent to
the NRC. Today the issue is associated with earthquake induced tsunamis in the Pacific Basin, rather than the landslide
induced tsunami - landslides may have been earthquake induced - I do not remember that detail.
Andy
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Staff Evaluation of
"A Preliminary Numerical Study of the Hazard from Local Landslide Tsunami Scenarios at
the Diablo Canyon Site in Central California, Summary Report (Draft)"

1.0

Introduction

This summary documents the NRC staff evaluation of the subject report on the tsunami hazard
at the Diablo Canyon site 1 . The evaluation was performed by the Seismic Issues Technical
Advisory Group (SITAG) members of the U. S. Nuclear Regulatory Commission (USNRC).
2.0

Background

As a part of the technical review of the Diablo Canyon Independent Spent Fuel Storage
Installation (ISFSI), Dr. Robert Sewell, a consultant for the Center for Nuclear Waste Regulatory
Analysis (CNWRA), studied the tsunami hazard at the proposed ISFSI located at the existing
site of the Diablo Canyon Nuclear Power Plant (DCNPP), and prepared the subject draft report.
The purpose of the study was to make a "preliminary assessment" of the tsunami hazard at the
Diablo Canyon site based on current scientific understanding and analysis methods using a
number of postulated tsunami scenarios. The study focused on locally generated tsunamis due
to potential submarine landslides 2 , which were not explicitly considered in the development of
the DCNPP tsunami design basis.
2.1 Tsunamis
A tsunami is a complex natural phenomenon consisting of a series of waves generated by
sudden displacements in the floor of an ocean, lake or a sea rapidly displacing massive amount
of water. Earthquakes, landslides, volcanic eruptions and large meteorite impacts all have the
potential to generate a tsunami. The effects of a tsunami can range from unnoticeable to
devastating for people and facilities. The factors affecting tsunami wave heights include
seismic fault displacement of ocean floor, fault attitude, and site terrain (both onshore and
offshore). Lessons learned from the 2004 great Sumatra Tsunami in the Indian Ocean indicate
that local submarine topography is instrumental in determining wave heights.
Submarine landslide tsunamis may also be triggered by various events including earthquakes,
gas hydrate releases, wave action, explosions, or a combination of effects. Study of the
potential for submarine landslides is challenging because of a lack of understanding about
submarine geology and geomorphology. Studies indicate that most landslides occur along
inclined areas of the sea floor, often in an environment where rapid deposition of
unconsolidated, fine grain sediments or fractured rocks occurs.
2.2 Diablo Canyon Site

1Sewell,

R. T., A PreliminaryNumerical Study of the Hazard from Local Landslide
Tsunami Scenarios at the Diablo Canyon Site in Central California, Summary Report (Draft), R.
T. Sewell Associates, Louisville, November 22, 2003.
2The

term landslide is used to refer to the submarine landslides hereafter in this report.
Enclosure 1

The Diablo Canyon site is located on a shore area in central California, and is designed for a
maximum combined wave run-up height of 34.6 ft (10.5 m), relative to the mean lower low water
(MLLW) level3 , and maximum combined wave draw-down of 9.0 feet (2.7 m). These values
were determined based on a deterministic probable maximum tsunami analysis that considered
the enveloping effects of tsunamis generated by both distant and local sources. The record
tsunami height in the area is in Crescent City, CA and was triggered by thel 964 Alaska
earthquake. Wave heights reached 17-20 ft (5.2- 6.1 m) in Crescent City, which is about 400
miles (667 km) from the Diablo Canyon site. The continental slope offshore of the Diablo
Canyon site is very gentle. The sea floor drops 3283 ft (1000 m) over a distance of about 40
miles (67 km), which is equivalent to an average slope of less than 1 degree. As indicated in
the subject report, there is not much detailed information pertaining to submarine features,
geology, and potential slide areas offshore south-central California near the Diablo Canyon site.
An example of a tsunami generated by a landslide is the 1812 event that produced estimated
wave amplitudes of about 33 ft (10 m) at Goleta, California, located approximately 100 miles
from the Diablo Canyon site. The results of scale model tests, which were performed after a
severe storm occurred at the Diablo Canyon site during January 1981, were used to develop a
combined wave run-up of 34.6 ft (10.5 m) for locally generated tsunamis.
3.0

Staff Evaluation

Based on deterministic analyses of a number of postulated landslide scenarios, the author
attempts to show in the report that the DCNPP design basis wave heights may not be
conservative, and that more detailed probabilistic tsunami hazard analysis should be performed
to evaluate the DCNPP safety. The author developed 13 landslide scenarios using locations
near potentially capable faults and considering regional bathymetry. The study used simplified
geometric parameters (slide area and volume) and physical parameters (average slide velocity)
based on an analysis of bathymetry data. The study finds that all 13 scenarios produce a wave
elevation that exceeds the DCNPP design basis for combined peak positive and peak negative
wave amplitude. The study concludes that the existing tsunami design bases and perceptions
of tsunami risk for the DCNPP site no longer reflect modern scientific understanding and
methods. Based on this conclusion, the author recommends that the licensee justify or
re-evaluate the tsunami design bases and perform a state-of-the-art assessment of tsunami
hazard and risk for the DCNPP site.

3 At

the Diablo Canyon site, MLLW is 2.6 feet (0.79 m) below mean sea level (MSL).

2

Since information on submarine geology, geomorphology, and geotechnical properties affecting
the slide potential were not readily available, the author was unable to (1) search for multiple
failure surfaces, (2) compute factors of safety against sliding, and (3) select the most likely
failure surface based on the lowest factor of-safety. Recognizing the limitations of his study, the
author states 4 that, "it is not the purpose of the study to develop final conclusions regarding the
local landslide tsunami hazard, and final conclusions concerning such hazards should not be
drawn from the 13 scenarios." A further key limitation of the study is that it is deterministic in
that it examines a fixed set of scenarios and develops tsunami characteristics based on these
scenarios. The author stated that the study considers tsunami events based on general return
periods or recurrence intervals of interest to critical facilities such as nuclear power plants. The
author estimated that recurrence intervals for the landslide scenarios vary from 750 years to
500,000 years5 with an uncertainty of 1 to 2 orders of magnitude.
As a result of the numerous limitations described above, the NRC staff questions the usefulness
of the study for making conclusions on the safety of DCNPP for the tsunami hazard. The study,
however, points out the need for further investigation of the tsunami hazard for the Diablo
Canyon site and other coastal plants. The major shortcomings of the study are that it is
deterministic and that it uses simplified models and overly conservative assumptions regarding
submarine features and geology due to the lack of information. Although the study placed the
postulated landslides near capable faults, neither the magnitude nor the recurrence of
earthquakes on these faults was included in the postulated displacement scenarios. The type
of fault (i.e., thrusting mechanisms versus strike-slip) as well as the fault orientation relative to
potential failure slopes also are important factors that were not considered in the study. In
addition, without information on submarine geology and geotechnical properties, the study was
unable to determine the likelihood of slope failures in the region. Therefore, the results of the
study would have significant uncertainties, may not be realistic, and cannot be relied on for
making conclusions on tsunami hazard for the DCNPP site.
The author cites 6 recent tsunami events as evidence to suggest that submarine landslides may
be an important contributor to the overall tsunami hazard for the DCNPP site. The events the
author cited as evidence included: the locally generated 1998 Papua New Guinea tsunami event
that produced a maximum local run-up of about 50 ft (15 m); the 1946 Aleutian earthquake in the
vicinity of Scotch Cap, with estimated maximum local wave run-up of about 344 ft (105 m);
volcanic flank collapses along the Hawaiian volcanic chain (in the Pacific); and the Canary
Islands (in the Atlantic). It should be recognized, however, that the basic settings for these
events are different from those of the DCNPP site. For example, there is a relatively steep
slope near Papua New Guinea where that tsunami occurred, and in Hawaii the volcanic chain is
surrounded by relatively deep ocean. Therefore, steeply inclined slopes naturally exist in both
cases. In the offshore area near the DCNPP site, however, the offshore slope is very gentle,
approximately 1 degree. Without a relatively large component of gravitational force along the
potential sliding surface associated with steep slopes, submarine unlithified materials cannot
easily slide. The author also cited another geographically closer example to address potential
impact at the DCNPP site, that is, the submarine slide on December 21, 1812, that produced
estimated wave amplitudes of about 33 ft (10 m) at Goleta, CA. The setting there is also
different from the DCNPP due to the relatively steep slopes in the Santa Barbara Channel.
4

Page 14, section 7 of the report.

5

Page 27, section 10 of the report.

6

Pages 2-3, section 2 of the report.

3

The author stated that although the slope is generally small in the vicinity of the Diablo Canyon,
landslides can still be generated by local steep areas, and that significant slides on slopes of
less than 3 percent, or 1.7 degrees, are not uncommon. However, to determine the likelihood
of such a tsunami scenario, a relatively high-resolution bathymetric data would be necessary.
This is even more problematic, since the author also did not have information with respect to
submarine geology and geomorphology data, but purely depended on low-resolution bathymetric
data to determine the slope distribution.

4.0

SummarylConclusions

The report identifies the potential tsunami hazard at Diablo Canyon nuclear power plant based
on a study of 13 postulated scenarios of landslides. The scenarios however, appear to be
postulated based on the geometry alone without regard to the existing conditions affecting the
slide potential (geotechnical properties' geology etc.) of the ocean floor. With respect to local
tsunami studies, both relatively high-resolution bathymetric data and submarine geology and
geomorphology data are necessary. In addition, it is necessary to have fundamental
understanding of the geotechnical properties of the underwater materials. Therefore, the
author's simulation of local landslides with only low-resolution bathymetric data contains
considerable uncertainty with regard to the tsunami hazard at the site, and the results of the
analyses in the report cannot be relied upon to make conclusions regarding the tsunami hazard
for the Diablo Canyon site.
In summary, the NRC staff is considering the author's view that there is a need to re-assess the
tsunami hazard at the DCNPP site given the updated appropriate submarine geology and
geomorphological data, the recent developments in probabilistic hazards analysis methods in
the seismic area, and the occurrence of the 2004 Indian Ocean tsunami. Furthermore, the
NRC is considering studies to realistically define the tsunami hazard at nuclear facilities located
close to the coast.
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Please replace teh original text with this...
How was the seismic design basis for an existing nuclear power plant established?
Public Answer: The seismic ground motions used for the design basis of existing nuclear.plants were
determined from the evaluation of the maximum historic earthquake within 200 miles of the site, without
explicitly considering the time spans between such earthquakes; safety margin was then added beyond this
maximum historic earthquake to form a hypothetical design basis earthquake. The relevant regulation for
currently operating plants is 10 CFR Part 100, Appendix A, "Seismic and Geologic Siting Criteria for Nuclear
Power Plants" (httr://www.nrc.zov/readinR-rm/doc-collections/cfr/oartlOO/oartlOO-aooa.htmll.
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Questions & Answers
Safety of U.S. Plants: Defense-in-Depth
Q: Although there undoubtedly will be many lessons learned from the tragicevents at
Fukushima have you identifiedany early lessons that you could share with us?
A: There will undoubtedly be many lessons learned in the months and years to come as we
learn more about the tragic events at the Fukushima Daiichi plant in Japan. However,
one of the early lessons is this: You can't anticipate - either in the deterministic design
basis of the plant or through probabilistic risk assessment models - everything that
could happen. That is why the NRC's defense-in-depth philosophy is fundamental to
ensuring that safety is achieved, even under extreme circumstances, such as those
experienced at the Fukushima Daiichi plant. This NRC focus on defense-in-depth has led
to a number of improvements in the design and operation of U.S. Nuclear Power Plants:
*

Studies of severe accident prevention and mitigation in the 1980s led to a number of
improvements at plants, such as installation of hardened vents at BWRs with Mark I
containments. (See "fact sheet" for more detail.)

*

Also, in the 1980s (specifically in 1988) the NRC concluded that additional regulatory
requirements were justified in order to provide further assurance that a loss of both
offsite and onsite emergency ac power systems would not adversely affect public
health and safety and the station blackout rule was enacted. Studies conducted by
the NRC since this rule has been in effect confirms that the hardware and
procedures that have been implemented to meet the station blackout requirements
have resulted in significant risk reduction and have further enhanced
defense-in-depth. However, we plan to carefully evaluate the lessons learned from
the events in Japan to determine if enhancements to the station blackout rule are
warranted. (See "fact sheet" on station black-out.)

" Operator procedures that are symptom-based and ensure that operators primary
focus is maintaining the critical safety functions such as ensuring the core is cooled
and covered.
*

Addition procedures for operators to use in the event of a severe accident (Severe
Accident Mitigation Guidelines (SAMG)).

*

Provisions in 10 CFR 50.54hh that require licensees to develop and implement
guidance and strategies to maintain or restore core cooling, containment, and spent
fuel pool cooling capabilities in situations involving loss of large areas of the plant
due to explosions or fire.
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Safety of U.S. Plants: Ability to withstand an earthquake
Q: Would a plant in the U.S. be able to withstand a large earthquake?
A: US plants are designed for appropriate earthquake shaking levels that are based on
historical data for the site plus additional margin to account for uncertainties. Currently,
the NRC is conducting a program called Generic Issue 199, which is reviewing the
adequacy of the earthquake design of US NPPs in central and eastern North America
based on the latest data and analysis techniques. The NRC will look closely at all
aspects of the response of the plants in Japan to the earthquake and tsunami to
determine ifany actions need to be taken in US plants and if any changes are necessary
to NRC regulations.
Q: What does the latest data indicate about earthquake risk in central and eastern
North America?
A: Updates to seismic data and models indicate that seismic hazardestimates for some
operating nuclear power plant sites, while still small, have increased. See "fact sheet" on
Seismic/Gl-1 99 for details.
0: Are nuclearpower plants designed for tsunamis?
A: Yes. Plants are built to withstand a variety of environmental hazards and those plants that
might face a threat from tsunami are required to withstand large waves and the maximum
wave height at the intake structure (which varies by plant.)
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Safety of U.S. Plants: Immediate actions at U.S. Reactors
0: What are the near term actions that U.S. plants are taking in considerationof the
events in Japan?
A: The U.S. nuclear energy industry has already started an assessment of the events in
Japan and is taking steps to ensure that U.S. reactors could respond to events that may
challenge safe operation of the facilities. These actions include:
*

Verify each plant's capability to manage major challenges, such as aircraft
impacts and losses of large areas of the plant due to natural events, fires or
explosions.

" Verify each plant's capability to manage a total loss of off-site power.
*

Verify the capability to mitigate flooding and the impact of floods on systems
inside and outside the plant.

*

Perform walk-downs and inspection of important equipment needed to respond
successfully to extreme events like fires and floods.

Q: What are the immediate steps NRC is taking?
A. To date NRC has taken the following steps:
" The Nuclear Regulatory Commission has issued an Information Notice to all
currently operating U.S. nuclear power plants, describing the effects of the March
11 earthquake and tsunami on Japanese nuclear power plants.
* The notice provides a brief overview of how the earthquake and tsunami are
understood to have disabled several key cooling systems at the Fukushima
Daiichi nuclear power station, and also hampered efforts to return those systems
to service. The notice is based on the NRC's current understanding of the
damage to the reactors and associated spent fuel pools as of Friday, March 18.
* The notice reflects the current belief that the combined effects of the March 11
earthquake and tsunami exceeded the Fukushima Daiichi plant's design limits.
The notice also recounts the NRC's efforts, post-9/1 1, to enhance U.S. plants'
abilities to cope with severe events, such as the loss of large areas of a site,
including safety systems and power supplies.
The NRC expects U.S. nuclear power plants will review the entire notice to determine how it
applies to their facilities and consideractions, as appropriate.
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Safety of U.S. Plants: Operatorprocedures
Q: What procedures do U.S. plants have for responding to an unexpected event like
the events in Japan.
A: One of the most significant lessons learned from the Three Mile Island Accident in 1979
was that operating procedures need to be symptom based and less prescriptive.
Procedures that previously directed operators to take a series of actions based on a
preestablished accident were replaced with procedures that directed operators to
maintain the critical safety functions, such as keeping the core covered and cooled.
Operators routinely practice these procedures on a plant specific simulator to ensure that
they can be implemented for a wide range of accident scenarios, including a station
blackout scenario, or other events caused by an earthquake or a flood.
Q: What are Severe Accident Management Guidelines
A: SAMGs are the set of guidelines employed to manage the in-plant response following a
severe accident
- i.e., Beyond design basis events that are expected to have resulted in significant
core damage
Ultimate objective of SAMGs is to protect the health and safety of the public from the
hazards associated with the uncontrolled release of radioactive materials
Operational objective of SAMGs is to protect or restore, if possible, the integrity of the
three physical barriers (fuel, reactor coolant system, and containment) to contain fission
products.
- SAMGs go beyond the Emergency Operating Procedures (EOPs)
- SAMGs identify all possible means of achieving the operational objective,
including the use of non-safety-related equipment and capabilities on site
(including capabilities from other units)
- plant-specific SAMGs identify the various safety functions and list the capabilities
to achieve that function, with some high-level procedure-like guidance.
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Safety of U.S. Plants: Spent Fuel Pool Fires
Q: What do we know about the potential for and consequences of a zirconium fire in the
spent fuel pool?
A: Spent fuel pools contain large amounts of water to keep the fuel cooled, and no fire can
result as long as the water covers the fuel. Should the pool not be cooled for a substantial
amount of time (on the order of days), the water in the pool may boil off. Should that
continue and the fuel be exposed, the fuel could overheat. In the worst case, the zirconium
cladding could oxidize and burn. The result of such a fire would be significant damage to the
fuel, also the fire has the potential to propagate to the other assemblies, as well as release of
hydrogen gas and volatile radioactive materials.
Q: Can a zirconium fuel fire be prevented by wide spacing of spent fuel assemblies in the
spent fuel pool?
A: Wider spacing would help in preventing a fire. Preventing a fire requires coolability in
absence of water submersion. This depends on the heat and the assembly arrangement in
the pool. A checkerboard arrangement (no two assemblies in adjacent locations) is coolable
in about one third the time needed for a fully loaded (no open locations) pool. Other
arrangements can also mitigate the potential of the onset of zirconium fires.
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Safety of U.S. Plants: Station Blackout
Q: What is the definition of station blackout?
A: Station blackout (SBO) means the complete loss of alternating current (ac) electric power to
the essential and nonessential switchgear buses in a nuclear power plant (i.e., loss of offsite
electric power system concurrent with turbine trip and unavailability of the onsite emergency
ac power system). Station blackout does not include the loss of available ac power to buses
fed by station batteries through inverters or by alternate ac sources as defined in this section,
nor does it assume a concurrent single failure or design basis accident. At single unit sites,
any emergency ac power source(s) in excess of the number required to meet minimum
redundancy requirements (i.e., single failure) for safe shutdown (non-DBA) is assumed to be
available and may be designated as an alternate power source(s) provided the applicable
requirements are met. At multi-unit sites, where the combination of emergency ac power
sources exceeds the minimum redundancy requirements for safe shutdown (non-DBA) of all
units, the remaining emergency ac power sources may be used as alternate ac power
sources provided they meet the applicable requirements. If these criteria are not met, station
blackout must be assumed on all the units.
Q: What is the existing regulatoryrequirementregardingSBO?
A: Each light-water-cooled nuclear power plant licensed to operate must be able to withstand for
a specified duration and recover from a station blackout as defined in Sec. 50.2.
Q: How many plants have an alternateac (AAC) source with the existing EDGs
A: 60 plants
Q: How many plants cope with existing class 1E batteries?
A: 44 plants
0: What are the coping duration determined for the plants based on the SBO Rule
A: 4-16 hours (4 hours only with batteries; 4-16 with AAC)
Q: How is coping duration determined?
A: The specified station blackout duration shall be based on the following factors:
(i).The redundancy of the onsite emergency ac power sources;
(ii) The reliability of the onsite emergency ac power sources;
(iii) The expected frequency of loss of offsite power; and
(iv) The probable time needed to restore offsite power.
Q: When does the SBO event start?
A: The onset of a loss of offsite power and onsite power as verified by the control room
indications
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Q: When does the SBO event end?
A: Either onsite or offsite power is recovered.
Q: Did the NRC review the licensee's actions to meet the SBO rule?
A: Yes. The NRC staff reviewed the responses from each licensee and issued a SER accepting
the proposed coping methods. All plants have (1) established SBO coping and recovery
procedures; (2) completed training for these procedures; (3) implemented modifications as
necessary to cope with an SBO; and (4) ensured a 4-16 hour coping capability. In addition,
the staff performed pilot inspections at 8 sites to verify the implementation of the SBO rule
implementation. No issues were identified during initial implementation.
Q: Are all plants designed to mitigate a station blackout event?
A: Yes. All plants have the capability to withstand and recover from a SBO event. In 1988, the
NRC concluded that additional regulatory requirements were justified in order to provide
further assurance that a loss of both offsite and onsite emergency ac power systems-a
station blackout condition--would not adversely affect public health and safety. Studies
conducted by the NRC have shown that the hardware and procedures that have been
implemented to meet the station blackout requirements have resulted in significant risk
reduction and have further enhanced defense in depth.
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Potential Consequences: Use of KI
Q: Should U.S. residentsbe using Potassiumiodide?
A: It is the responsibility of the individual States to decide on the use of KI. It is EPAs
responsibility to inform states of projected doses. Due to the extremely low levels of
radioactivity expected on the U.S. West coast and Pacific States/territories, the NRC staff
does not recommend use of KI.
Potential Consequences: Evacuation of Americans from Japan
Q: The news report that other countriesare moving embassies out of Tokyo. Is the
US planning to move Americans out of Tokyo?
A: The staff continues to develop realistic modeling scenarios based on current information
for Tokyo to help inform protective actions in Tokyo.
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Potential Consequences: Dose Projections
Q: What is the relationshipbetween the modeling being done by NRC and the
modeling being done by DOE?
A: This is a coordinated effort between NRC and DOE. NRC has expertise in developing
source terms and dose assessments up to 50 miles. DOE supports estimates beyond 50
miles that are then used by DOE to develop analysis for dose projections for the United
States.
0: What types of data does NRC/PMT have access to?
A: The NRC is now receiving aerial monitoring dose data from DOE, information from the
NRC DART team, recently getting real time meteorological data from the site, some
limited onsite dose and meteorological data from Japanese officials.
Q: What areas of the US will have dose assessments per the DOE analysis?
A: The DOE has the lead for dose estimates in the US. The NRC has the responsibility for
dose estimates for US people within Japan.
Q: Earlierthis week the Federalgovernment, with input from the NRC, recommended
that the emergency planning zone for evacuation aroundthe Japanesereactorsbe
expanded to 50 miles, which is different from the 20 km evacuation zone
recommended by the Japanese. Based on aerialflight measurements, on 3/18/11
the DOE supported the Japaneseprotective measures of 20 km evacuation and 30
km sheltering. Will the NRC change their recommendation to evacuate to 50
miles?
A: NRC policy is to not change protective action recommendations after they have been
developed while the event is still in progress. Based on the information that NRC had at
the time, we believed that the recommendation to expand the evacuation zone to 50
miles was appropriate. Since that time, NRC has been established as the lead for
providing recommendations to the embassy in Japan. Given the current situation at the
plant, the NRC currently supports the protective measures recommendation currently in
place.
Q: Will personnel currently in Japanbe monitored for radioactivecontamination
before they return to the US?
A: Personnel outside the 50 mile evacuation area are not expected to be subject to
radioactive contamination. Data indicate that levels of contamination in these areas are
at or below minimum detectable levels and special screening for radioactive
contaminants is not warranted.
0: We understand that the Navy is evacuatingNavy civilians, military personnel and
their dependents from Japan. This seems to be in conflict with the NRC protective
action recommendation to evacuate only out to 50 miles.
A: The NRC developed its protective action recommendation as it would for any domestic
event using available information incorporating conservative assumptions -for event
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progression. The NRC has been sharing information with its federal partners including
the Navy. I understand that the NRC and the Navy used the same information regarding
the amount of fuel and radio nuclides at the plants. The Navy may have used different
assumptions regarding plant conditions and potential event progression in reaching their
recommendations. Any question regarding the Navy's analysis and assumptions will need
to be addressed by the Navy.
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Emergency Preparedeness/B.5.b
0: Is the emergency preparednessplanning basis for nuclearpower plants is valid?
A: Yes- NRC continues to conduct studies to determine the vulnerability of nuclear power
plants and the adequacy of licensee programs to protect public health and safety.
Whether the initiating event is a severe earthquake, a terrorist based event, or a nuclear
accident, the EP planning basis provides reasonable assurance that the public health and
safety will be protected. EP plans have always been based on a range of postulated
events that would result in a radiological release, including the most severe.
0: What is B.5.b?
A: After the terrorist attacks of 9/11, the NRC issued an Interim Compensatory Measures
(ICM)Order on February 25, 2002, requiring power reactor licensees to take certain
actions to prevent or mitigate terrorist attacks. Section B.5.b of the ICM Order required
licensees to "Develop specific guidance and strategies to maintain or restore core
cooling, containment, and spent fuel pool cooling capabilities using existing or readily
available resources (equipment and personnel) that can be effectively implemented under
the circumstances associated with loss of large areas of the plant due to explosions or
fire."
0: What were Phases 1, 2, and 3 of the B.5.b?
A: Phase 1: Phase 1 was part of a larger NRC effort to enhance the safety and security of
the nation's nuclear power plants. The Phase 1 effort was initiated as part of the February
2002 ICM Order. The Order, among other things, required licensees to look at what might
happen if a nuclear power plant lost large areas due to explosions or fire. The licensees
then were required to identify - and later implement - strategies that would maintain or
restore cooling for the reactor core, containment building, and spent fuel pool. The
requirements listed in Section B.5.b of the ICM Order directed licensees to identify
"mitigative strategies" (meaning the measures licensees could take to reduce the
potential consequences of a large fire or explosion) that could be implemented with
resources already existing or "readily available."
Phase 2: In Phase 2, the NRC independently looked at additional ways to protect the
spent fuel pools at nuclear power plants. The NRC's plant-specific assessments identified
both "readily available" and other resources that could be used to mitigate damage to
spent fuel pools and the surrounding areas. The assessments considered damage that
could have been caused by land, water, or air attacks.
Phase 3: In Phase 3, each nuclear power plant licensee identified ways to improve its
ability to protect the reactor core and containment from a terrorist attack. This was done
by identifying both "readily available" and other resources that could be used to mitigate
loss of large areas of the plant due to fires and explosions. In addition, the NRC
independently assessed the plant and audited the licensee's effort to identify additional
mitigation strategies.
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Q: Has the NRC inspected full implementation of the mitigating strategies?
A: All phases of the B.5.b mitigating strategies were complete and inspected by December
2008.
Q: What additionalaction has been taken?
A: On March 27, 2009, the NRC amended 10 CFR Part 50, "Domestic Licensing of
Production and Utilization Facilities," which added 10 CFR 50.54(hh)(2) in order to
impose the same mitigating strategies requirements on new reactor applicants and
licensees as those imposed by the ICM Order and associated license conditions. The
Statement of Considerations for this rulemaking specifically noted that the requirements
described in Section 50.54(hh) are for addressing certain events that are the cause of
large fires and explosions an in addition, the rule contemplates that the initiating event for
such large fires and explosions could be any number of beyond-design basis events,
including natural phenomena such as earthquakes, tornadoes, floods, and tsunami.
Q: Is more informationavailableabout the mitigating strategiesand inspectionsand
reviews conducted?
A: In general, the B.5.b mitigating strategies are plans, procedures, and pre-staged
equipment whose intent is to minimize the effects of adverse events or accidents due to
terrorist attacks. The NRC does not publicly release information that could assist
terrorists to make nuclear power plants less safe. Since the NRC cannot share the details
of the mitigating strategies with the public, we have given briefings to elected officials
such as state governors and members of Congress to share sensitive unclassified or
classified information, as appropriate. In addition, the NRC
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External Hazards
Q: How many plants are susceptible to hurricanes?
A: The plants near Gulf of Mexico and East coast as far north as Pilgrim have experienced
Hurricane force winds in the past. Approximately 30 plants fall in this category.
Q: How many plants are susceptible to flooding?
A: Most nuclear plants are close to large bodies of water and are situated on flat lands.
Approximately 80% of the plants fall in this category. There are a few plants that may NOT be
vulnerable to flooding such as Palo Verde.
Q: How many plants are susceptible to blizzard?
A: The plants in California, Arizona, South Texas, Louisiana and Florida are not expected to fall
in this category. Approximately 80% of the plants are likely to experience blizzard conditions
or adverse wintry weather conditions.
Q: How many plants are susceptible to tornadoes?
A: Majority of the plants in the Midwest and the South have had tornado activity in the area.
Approximately 50% of the operating plants
Q: How many plants are in areas that may experience an earthquake?
A: Although we often think of the US as having "active" and "non-active" earthquake zones,
earthquakes can actually happen almost anywhere. Seismologists typically separate the US
into low, moderate, and high seismicity zones. The NRC requires that every nuclear plant be
designed for site-specific ground motions that are appropriate for their locations. In addition,
the NRC has specified a minimum ground motion level to which nuclear plants must be
designed.
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External Hazards: Tsunami and Flooding
Q: Are nuclearpower plants designed for tsunamis?
A: Yes. Plants are built to withstand a variety of environmental hazards, including tsunami.
Those plants that might face a threat from tsunami are required to withstand large waves
and the maximum wave height at the intake structure (which varies by plant.)
Q: What level of tsunamiare we designedfor?
A: Like seismic hazard, the level of tsunami that each plant is designed for is site-specific
and is appropriate for what may occur at each location.
Q: Can this happen here (i.e., an earthquake that significantlydamages a nuclear
power plant)?
A: All US nuclear power plants are built to withstand environmental hazards, including
earthquakes and tsunamis. Even those plants that are located within areas with low and
moderate seismic activity are designed for safety in the event of such a natural disaster.
The NRC requires that safety-significant structures, systems, and components be
designed to take into account even rare and extreme seismic and tsunami events.
Q: How many reactorsare along coastalareas that could be affected by a tsunami
(andwhich ones)?
A: Many plants are located in coastal areas that could potentially be affected by tsunami.
Two plants, Diablo Canyon and San Onofre, are on the Pacific Coast, which is known to
have tsunami hazard. There are also two plants on the Gulf Coast, South Texas and
Crystal River. There are many plants on the Atlantic Coast or on rivers that may be
affected by a tidal bore resulting from a tsunami. These include St. Lucie, Turkey Point,
Brunswick, Oyster Creek, Millstone, Pilgrim, Seabrook, Calvert Cliffs, Salem/Hope Creek,
and Surry. Tsunami on the Gulf and Atlantic Coasts occur, but are very rare. Generally
the flooding anticipated from hurricane storm surge exceeds the flooding expected from a
tsunami for plants on the Atlantic and Gulf Coast.
Q: What guidance is there related to tsunami's that the NRC utilizes?
A: Below are review guidance and guidelines related to tsunamis:
General Design Criterion 2 (GDC 2), 10CFR50, requires, in part, that structures,
systems, and components important to safety be designed to withstand the
effects of natural phenomena such as floods, tsunami, and seiches without loss
of capability to perform their safety functions. Design bases for these SSCs are
also required to reflect:
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*

10 CFR 100.23, requires, in part, that the size of seismically induced floods and
water waves that could affect a site from either locally or distantly generated
seismic activity must be determined.

*

RG 1.102 - Flood Protection for Nuclear Power Plants, describes types of flood
protection acceptable to the NRC staff

*

Exterior Barriers (e.g.)
i. Levee - embankment to protect land from inundation
ii. Seawall or floodwall - a structure separating land and water areas,
primarily to prevent erosion and other damages due to wave action
iii. Bulkhead - similar to seawall, purpose is to restrain the land area

0

Incorporated Barriers
i. Protection provided by specially designed walls and penetration closures.
Walls are usually reinforced concrete designed to resist static and
dynamic forces of a Design Basis Flood Level of a Probable Maximum
Flood.
RG 1.59 - Design Basis Floods for Nuclear Power Plants
i. The most severe seismically induced floods reasonably possible should
be considered for each site.
ii. Tsunami requires consideration of seismic events of the severity of the
Safe Shutdown Earthquake occurring at the location that would produce
the worst such flood at the nuclear power plant site.
US NRC, Standard Review Plan, "Probable Maximum Tsunami Flooding,"
Section 2.4.6, Rev. 2
i. Probable maximum tsunami postulated for a site should include wave
runup and drawdown
ii. Hydrologic characteristics of maximum locally and distantly generated
tsunami (e.g., volcanoes, landslides)
iii. Geological and seismic characteristics of potential tsunami faults (e.g.,
magnitude, focal depth, source dimensions, fault orientation, and vertical
displacement)

Q: What guidance does the NRC use for addressingflooding at U.S plants?
A: General Design Criterion 2 (GDC 2), 10CFR50, requires, in part, that structures, systems,
and components important to safety be designed to withstand the effects of natural
phenomena such as floods, tsunami, and seiches without loss of capability to perform
their safety functions. Design bases for these SSCs are also required to reflect:
" Appropriate consideration of the most severe of the natural phenomena that have
been historically reported for the site and surrounding region, with sufficient
margin for the limited accuracy and quantity of the historical data and the period
of time in which the data have been accumulated.
* Appropriate combinations of the effects of normal and accident conditions with
the effects of the natural phenomena.
* The importance of the safety functions to be performed
15
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Almost all design basis floods for presently operating plants were based on the use of
deterministic methods such as the probable madimum flood, precipitation, hurricane, and
seiche as well as postulated undersea earthquakes and landslides. Those standards
have been monitored, and were found to be sufficient and appropriate. In order to
impose new requirements on existing plants, the NRC must be able to justify the new
requirements in accordance with the "Backfit Rule" (10 CFR 50.109)
Q: Does the NRC considersevere floods in the design of nuclearpower plants?
A: Yes. NRC regulations require that nuclear power plants are capable of shutting down and
maintaining a safe shutdown condition under severe flooding situations. Safety-related
Structures, Systems and Components (SSCs) of Nuclear reactors in the U.S. are
required to withstand the design basis flood (DBF). The design basis flood may be
caused by the following natural phenomena:
1) Intense rainfall occurring at the site (known as local intense precipitation).
2) Intense rainfall (known as the Probable Maximum Precipitation) occurring on other
areas of the watershed leading to riverine or coastal flooding (known as Probable
Maximum Flood" or "PMF".
3) Floods from upstream dam failure or a combination of upstream dam failures.
4) Failure of On-site Water Control or Storage Structures (i.e. tanks).
5) Storm Surge, Seiche and Tsunami including wave effects.(See Tsunami Q&A Sheet)
6) Flooding caused by ice effects (i.e. ice dams both upstream and downstream).
7) Floods caused by diversions of stream channels toward the site.
8) Other site specific cause(s) identified by the applicant and/or the NRC.
0: What aboutdroughts and conditions which lead to low water? Are these
considered?
A: Yes. Impacts to the plant from low water conditions brought about by ice effects,
downstream dam breach, and channel diversions away from the site are reviewed as well
to ensure the plant remains safe under these scenarios.
0: Periods of long rainfall can cause the groundwaterelevation to rise which can
cause structuressuch as deeply embedded tanks to fail due to buoyancy. Are
nuclearpower plants designed to withstand this effect?
A: Yes. Worst-case groundwater levels are estimated for each site and the effects of these
levels are considered in the design of the plant to ensure the plant remains safe under
these conditions.
Q: Some of the Reports from the National Weather Service used to estimate the
design precipitationare 30-40 years old. Are these estimates still valid?.
A: The NRC has funded research by the U.S. Bureau of Reclamation to review the
information and methods developed by the National Weather Service and the U.S. Army
Corps of Engineers (HMR 51), focusing on South and North Carolina. To date, reviews
of precipitation records from extreme storm events (e.g., tropical storms, hurricanes)
since the publication of HMR 51 does not indicate any exceedance or potential for
exceedance of those precipitation (PMP) estimates in this region. We have not seen any
information or data that would indicate that HMR precipitation (PMP) estimates for the
U.S. have been exceeded.
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Q: How does the NRC consider seismically induced equipment failures leading to
internalflooding?
A: 10 CFR Part 50 Appendix A General Design Criterion (GDC) 2 requires, in part, that
structures, systems, and components (SSCs) important to safety be designed to
withstand the effects of earthquakes without loss of capability to perform their safety
functions. 10 CFR Part 50 Appendix A, GDC 4 requires the SSCs important to safety
being designed to accommodate the effects of the flooding associated with seismic
events. NUREG-0800, Standard Review Plan, Section 3.4.1, "Internal Flood Protection
for Onsite Equipment Failures," provide guidance for the NRC staff to consider
seismically induced equipment failures (pipe breaks, tank failures) that could affect
safety-related SSCs to perform their safety functions.
The specific areas of review include the following:
" Identify all safety-related SSCs that must be protected against flooding;
*

The location of the safety-related SSCs relative to the internal flood level (from
internal flood analysis) in various buildings, rooms, and enclosures that house
safety-related SSCs;

*

Possible flow paths from interconnected non-safety-related areas to rooms that
house safety-related SSCs;

*

The adequacy of the isolation, if applicable, from sources causing the flood (e.g.,
tank of water )

*

Provisions for protection against possible in-leakage sources (from outside to
inside of the structures)

0

All SSCs that could be a potential source of internal flooding (e.g. pipe breaks
and cracks, tank and vessel failures, backflow through drains), which includes
seismically induced equipment failures, are included for the internal flood
analysis

"

Design features that will be used to mitigate the effects of internal flooding (e.g.,
adequate drainage, sump pumps, etc.);

*

Safety-related structures that are protected from below-grade groundwater
seepage by means of a permanent dewatering system.

0: How is the potentialsource of internal flooding from the seismicallyinduced
equipment failures postulatedin the internalflood analysis?
A: All of the non-safety-related systems in the room are assumed to fail. However, the
analysis systematically considers the flooding condition/level caused by only one system
at a time. By considering the pipe size, volume of the source tank, and the isolation
valves, the limiting case, which is the one that releases the largest volume of water, is
used to determine the internal flood level. All of the safety-related SSCs are designed to
be located above the calculated flood level caused by the limiting case.
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Q: Are the non-safety-related equipment failures assumed to occur at the same time?
A: No. As stated earlier, for design basis flood analysis, it is assumed that a system
(containing water source) fails one at a time. Then, the most limiting case, a system
breach that causes highest level of flooding, is applied in the design of the location of the
safety-related systems.
Q: How does the NRC addressseismic-induced fire?
A: The NRC's rules for fire protection are independent of the event that caused the fire. The
power plant operators are required to evaluate all the fire hazards in the plant and make
sure a fire will not prevent a safe plant shutdown. The NRC's guidance says that power
plant operators should assume that a fire can happen at any time. The rules do not
require specific consideration of a fire that starts as a result of an earthquake. In addition,
we do not require analysis of more than one fire at a time at one reactor.
Q: Does the NRC requirethe fire protection water supply system be designed to
withstand an earthquake?
A: The NRC recommends the licensee follow the applicable National Fire Protection
Association (NFPA) codes and standards for the fire protection systems or provide an
acceptable alternative. This would include local building code earthquake requirements.
Since 1976, the NRC has recommended that, "At a minimum, the fire suppression
system should be capable of delivering water to manual hose stations located within hose
reach of areas containing equipment required for safe plant shutdown following the safe
shutdown earthquake (SSE)." For plants located, "in areas of high seismic activity, the
staff will consider on a case-by-case basis the need to design the fire detection and
suppression system to be functional following the SSE." This is the guidance provided to
plants that were licensed to operate, or had construction permits prior to July 1, 1976.
For plants with applications docketed but construction permit not received as of July 1,
1976, they were required, " in the event of the most severe earthquake, i.e., the SSE, the
fire suppression system should be capable of delivering water to manual hose stations
located within hose reach of areas containing equipment required for safe plant
shutdown."
The NRC's guidance since 1976 also recommends that fire detection, alarm, and
suppression systems function as designed after less severe earthquakes that are
expected to occur once every 10 years. The guidance further recommends plant
operators in areas of high seismic activity consider the need to design those fire
protection systems to function after a severe earthquake.
Q: How are safe shutdown equipment protectedfrom an oil spill which can cause
potential fire?
A: In general, the NRC recommends that curbing and dikes be located around all
equipment that presents an oil fire hazard. In one special case, the Reactor Cooling
Pumps (RCPs) located inside the containment of Pressurized Water Reactors (PWRs)
the NRC requires that plants have a seismically qualified oil collection system. The
purpose of this requirement is that in the event of a severe earthquake the lubrication oil
is not spread out inside containment.
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Q: How are safe shutdown equipment protected from a hydrogen fire?
A: Hydrogen can be normally found in a couple areas of the plant. For example, most all
large electric generating stations (Nuclear, Coal, Oil, Gas and Hydro) use hydrogen as a
blanket in the electric generator. This hydrogen storage is typically well separated from
safe shutdown equipment. Hydrogen may also be generated in Battery Rooms during
charging and discharging of the stations emergency batteries. The battery rooms are
typically equipped with hydrogen detectors set to alarm at about 2% (Hydrogen's lower
flammable limit is 4.1%). The ventilation system is typically run to prevent any hydrogen
build up. In PWR's hydrogen is used as a cover gas in the Volume Control Tank (VCT).
This gas is kept at a normally lower pressure (15-20 psig) to allow oxygen scavenging in
the tank. Systems like this typically have devices such as excess flow check valves that
automatically isolate the system if excess flow occurs. The NRC recommends that pipes
that contain hydrogen are designed to withstand a severe earthquake. This design
includes a separate pipe wrapped around the hydrogen pipe that vents any leaked
hydrogen to the outside.
NOTE: IF you want to talk about the H2 generated as a part of fuel failure - you have a
whole other topic here ........
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External Hazards: Seismic/Generic issue 199
0: What is the NRC Generic Issues Program?
A: The Nuclear Regulatory Commission (NRC) Generic Issues Program (GIP) evaluates
technical issues that apply to two or more facilities and that may not be covered by existing
regulatory processes or criteria. Issues are evaluated for their effect on safety, security,
and/or the environment. The GIP is a program by which these issues can be formally
assessed to see if they can be dispositioned by existing regulatory processes or if not, to
determine their safety and/or risk significance and how best to treat them. Information on
the program is available on the public NRC GIP website (http://www.nrc.gov/aboutnrc/regulatory/gen-issues.html); information is also available to NRC staff on the NRC
internal G IP website (http://www. internal. nrc.gov/RES/projects/iGIP/). Management Directive
(MD) 6.4, "Generic Issues Program," contains GIP guidance (available at
MD 6.4 was
http:H/www.nrc.qov/about-nrc/regqulatory/gen-issues/policy-procedures.html).
updated in November 2009 to incorporate program changes described in SECY-07-0022
(available at http://www.nrc.qov/readinq-rm/doc-collections/commission/secys/2007/).
0: What is Generic Issue 199 about?
A: Generic Issue 199 investigates the safety and risk implications of updated earthquakerelated data and models. These data and models suggest that the probability for earthquake
ground shaking above the seismic design basis (see answers A8, A9, and Al0) for some
nuclear power plants in the Central and Eastern United States is still low, but larger than
previous estimates (see answer A12).
0: Where can I get current information about Generic Issue 199?
A: The public NRC Generic Issues Program (GIP) website (http://www.nrc.qov/aboutnrc/regulatory/gen-issues.html) contains program information and documents, background
and historical information, generic issue status information, and links to related programs.
The GI-199 section of the NRC internal GIP website
(http:H/www.internal.nrc.cov/RES/proiects/GI P/Individual%20G ls/G 1-0199.htm l) contains
additional information about Generic Issue 199 (GI-199) and is available to NRC staff. The
latest Generic Issue Management Control System quarterly report, which has regularly
updated G1-199 information, is publicly available at http://www.nrc.cov/readinc-rm/doccollections/.eneric-issues/quarterly/index.html. Additionally, the U.S. Geological Survey
data is publicly available at
http://earthquake.uscs..ov/hazards/products/conterminous/2008/.
Q: Are all U.S. plants being evaluated as a part of Generic Issue 199?
A: The scope of the Generic Issue 199 (GI-1 99) Safety/Risk Assessment is limited to all plants
in the Central and Eastern United States. Although plants at the Columbia, Diablo Canyon,
Palo Verde, and San Onofre sites are not included in the GI-199 Safety/Risk Assessment,
the Information Notice on GI-199 is addressed to all operating power plants in the U.S. (as
well as all independent spent fuel storage installation licensees). The staff will also consider
inclusion of operating reactors in the Western U.S. in its future generic communication
information requests.
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0: Does GI-199 affect license renewal?
A: No. The NRC's regulations for license renewal (10 CFR Part 54) require licensees to
manage age-related degradation to ensure that systems, structures, and components (SSCs)
will fulfill their safety-related functions, as specified in the current licensing basis, for the
period of extended operation. The aging management review conducted by license renewal
applicants specifically addresses the impact of age-related degradation on SSC seismic
capacity. It should be noted that a plant's licensing basis, including its seismic design basis,
is established outside of the license renewal process during initial plant licensing and
subsequent license amendments. In addition, the NRC has processes to evaluate the
adequacy of plant licensing bases (e.g., the Generic Issues Program) based on new
information or operating experience and, ifnecessary, improve safety (e.g., require plant
improvements through the backfit process).
Note: Related to license renewal, the County Executive of Westchester County (New York)
and groups from New Jersey submitted a petition for rulemaking on license renewal,
including a seismic-relatedaspect. NRC denied this petition. The petitionersthen filed suit in
the U.S. Court of Appeals Second Circuitand the court upheld the NRC's position. Details
are available on the internal webpage of the Office of General Counsel (under Law Library,
Summary of AEC-NRC Litigation, "Spano v. NRC" (2d Cir. 2009):
httip://www.internal.nrc.qov/ocqc/internal/AEC-NRC Cases.pdf.)
0: Are the implications of new seismic hazard estimates being consideredfor the
storageof spent fuel?
A: Yes, while the GI-199 Safety/Risk Assessment focused solely on operating power reactors in
the Central and Eastern U.S., spent fuel storage has been considered by NRC.
The NRC Office of Nuclear Materials Safety and Safeguards (NMSS) was informed of GI199 and a preliminary screening review was performed in November, 2008 by the NMSS
Division of Spent Fuel Storage and Transportation. There is a total of 40 operating
independent spent fuel storage installations (ISFSIs) in the Central and Eastern U.S.
(CEUS). Except for a wet storage facility at G. E. Morris located in Illinois, the ISFSIs are
co-located at the operating and permanently shutdown reactor sites. A review of design
earthquakes (DE) used at the existing ISFSI locations in CEUS indicated that the safety
margin (defined for ISFSls as the ratio of DE/SSE, where SSE is the safe shutdown
earthquakediscussed in answer A8) for the cask designs were in the range of 1.20 - 3.90.
Therefore, NMSS considers that there is significant margin built into the existing designs
and has confidence that the ISFSIs can continue to operate safely while the licensees'
investigate this issue using their site specific information. Even so, holders of operating
license for ISFSIs are included among addressees in the Information Notice on GI-199.
Spent fuel pools (SFPs) were not specifically evaluated as part of GI-1 99. However, based
on their design attributes (as follows), SFPs remain safe. SFPs are constructed of
reinforced concrete, several feet thick, with a stainless steel liner to prevent leakage and
maintain water quality. Due to their configuration, SFPs are inherently structurally-rugged
and are designed to the same seismic requirements as the nuclear plant.
Note: Typically, SFPs are about 40 feet deep and vary in width and length. The fuel is
stored in stainless steel racks and submerged with approximately 23 feet of water above the
•top of the stored fuel. Each plant has a preferred SFP make-up water source (the refueling
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water storage tank for pressurized water reactorsand the condensate storage tank for
boiling water reactors). SFPs have alternate means of make-up such as service water
systems and the fire water system. SFPs are also typically designed (e.g. with anti-siphon
check valves) and instrumentedsuch that leakage is minimized andpromptly detected.
Q: Are the implicationsof new seismic hazard estimates being consideredfor fuel cycle
facilities?
A: Yes, while the G1-199 Safety/Risk Assessment focused solely on operating power reactors in
the Central and Eastern U.S., fuel cycle facilities have been considered by NRC. Based on
preliminary reviews of the updated seismic hazard estimates, NRC staff in the Office of
Nuclear Material Safety and Safeguards concluded that, for the fuel cycle facilities within the
CEUS, there is no immediate safety concern.
Existing facilities (uranium enrichment, fuel fabrication [high and low enriched]) were mostly
built to local building codes. These facilities demonstrate compliance with the performance
requirements in 10 CFR 70.61 through their Integrated Safety Analyses (ISAs). 10 CFR
Part 70 licensees are required to perform an ISA in which seismic events are addressed
(through a combination of design and preventive/mitigative actions). To demonstrate
compliance with Part 70, licensees must limit the risk of high and intermediate consequence
events, by limiting the likelihood or consequence. It is expected that, in view of this new
data, existing facilities will consider the updated information as it relates to the performance
requirements and see if additional safety controls are necessary.
In addition to the ISA requirements, new facilities have to meet the even higher baseline
design criteria (BDC), which requires the design to provide adequate protection against
natural phenomena with consideration of the most severe documented historical events for
the site. Three new facilities (LES, USEC ACP, and MOX) are undergoing construction.
Conservatism was built into the design of these facilities (i.e., design code factors of safety,
elasticity in the structures, and conservatism in the design evaluation) resulting in additional
safety margin. All new facilities and new processes at existing facilities are required to meet
10 CFR 70.64(a)(2), which requires adequate protection against natural phenomena.
Note: Regarding some particularfacilities, the Paducah Gaseous Diffusion Plant (a 10 CFR
Part 76 facility) was designed to meet local building codes at the time of its construction in
the early 1950s. Later in the late 1990s, as part of the Certificationprocess, the Paducah
plant was evaluated and reinforced to meet a 250 year return earthquake. Honeywell's
construction was also consistent with the local building codes when it was built 50 years
ago. Laterduring the 1990s, structuralmodifications were performed at Honeywell to
upgrade the plant so it could withstand a 475-yr recurrencesite-specific earthquake.
Q: How can I learn more about earthquakes?
A: A fact sheet on seismic issues for existing nuclear power plants is available on the NRC
public website at http://www.nrc.qov/reading-rm/doc-collections/fact-sheets/fs-seismicissues.html. Background information on earthquakes can also be obtained at the U.S.
Geological Survey website at http://earthquake.usqs.gov/.

22
Official Use Only - Sensitive Internal Information

Official Use Only - Sensitive Internal Information
0: What do the following terms mean?
* Annual exceedance frequency
* Core damage frequency
* Design basis earthquakeor safe shutdown earthquake
* Ground acceleration
* High confidence of low probabilityof failure capacity
* Large early release frequency
" Seismic hazard
* Seismic margin
*. Seismic risk
A: The terms are defined as follows:
* Annual exceedance frequency (AEF) - Number of times per year that a site's
ground motion is expected to exceed a specified acceleration.
"

Core damage frequency (CDF) - Expected number of core damage events per
unit of time. Core damage refers to the uncovery and heat-up of the reactor
core, to the point that prolonged oxidation and severe fuel damage are not only
anticipated but also involve enough of the core to result in off-site public health
effects if released. Seismic core damage frequency refers to the component of
total CDF that is due to seismic events.

*

Design basisearthquake or safe shutdown earthquake (SSE) - A design
basis earthquake is a commonly employed term for the safe shutdown
earthquake(SSE); the SSE is the earthquake ground shaking for which certain
structures, systems, and components are designed to remain functional. In the
past, the SSE has been commonly characterized by a standardized spectral
shape associated with a peak ground accelerationvalue.

*

Groundacceleration- Acceleration produced at the ground surface by seismic
waves, typically expressed in units of g, the acceleration of gravity at the earth's
surface.

" High confidence of low probabilityof failure (HCLPF) capacity- A measure
of seismic margin. In seismic risk assessment, HCLPFcapacity is defined as the
earthquake motion level, at which there is high confidence (95%) of a low
probability (at most 5%) of failure of a structure, system, or component.
*

Large early releasefrequency (LERF) - The expected number of large early
releases per unit of time. A large early release is the rapid, unmitigated release of
airborne fission products from the containment building to the environment,
occurring before the effective implementation of off-site emergency response and
protective actions, such that there is a potential for early health effects. Seismic
large early release frequency refers to the component of total LERF that is due to
seismic events.

*

Seismic hazard- Any physical phenomenon, such as ground motion or ground
failure, that is associated with an earthquake and may produce adverse effects
on human activities (such as posing a-risk to a nuclear facility).
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For the representative plant in the chart below, the annual exceedance frequency
for a 0.7g acceleration (e.g., for a large, but highly improbable earthquake) has
increased from approximately one in 250,000 years (for IPEEE-era curves) to
approximately one in 60,000 years (for recent seismic hazardcurves). (In other
words, the annual exceedance frequency for a 0.7g acceleration has increased
from about 4 x 10.6 (0.000004) per year for IPEEE-era curves to about 1.8 x 105
(0.000018) per year for recent seismic hazard curves.) Note that the curves in
this example are virtually indistinguishable at the SSE (design basis) level, but
this is not always the case. Ultimately, GI-199 is about understanding the impact
of these seismic hazard changes on reactor risk.
Example - Comparison of Seismic Hazard Curves
(Peak Ground Acceleration)
10`3

c10'

S10-

0.1
Acceleration Ig's)

Seismic margin- The difference between a plant's HCLPF capacity and its
seismic design basis (safe shutdown earthquake, SSE), as shown in the figure
below. (Note that the "plant capacity" label in this figure is the acceleration
expected to result in core damage half of the time.) (Also see answer Al 1.)
Site Acceleration due to an Earthluake
Plant capacity
HCLPF

SSSE
•No earthquake
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Seismic risk- The risk (frequency of occurrence multiplied by its consequence)
of severe earthquake-initiated accidents at a nuclear power plant. A severe
accident is an accident that causes core damage, and, possibly, a subsequent
release of radioactive materials into the environment. Several risk metrics may
be used to express seismic risk, such as seismic core damage frequency and
seismic large early release frequency.
0: How was the seismic design basis for an existing nuclearpower plant established?
A: The seismic ground motion used for the design basis was determined from the evaluation of
the maximum historic earthquake within 200 miles of the site, without explicitly considering
the time spans between such earthquakes; safety margin was then added beyond this
maximum historic earthquake to form a hypothetical design basis earthquake (see answer
A9). The relevant regulation for currently operating plants is 10 CFR Part 100, Appendix A,
"Seismic and Geologic Siting Criteria for Nuclear Power Plants" (http://www.nrc.gov/readinqrm/doc-collections/cfr/partl 00/partl 00-appa.html).
Q: Is there margin above the design basis?
A: Yes, there is margin beyond the design basis (see answer A9). In the mid to late 1990s,
NRC staff reviewed the plants' assessments of potential consequences of severe
earthquakes (earthquakes well beyond the safety margin included in each plant's design
basis), which licensees performed as part of the Individual Plant Examination of External
Events program. From this review, the staff determined that seismic designs of operating
plants in the Central and Eastern United States have considerable safety margins, for
withstanding earthquakes..
0: What do you mean by "increasedestimates of seismic hazards" at nuclearpower
plantsites?
A: Seismic hazard (earthquake hazard) represents the chance (or probability) that a specific
level of ground shaking could be observed or exceeded at a given location. Our estimates of
seismic hazard at some Central and Eastern United States locations have changed based on
results from recent research, indicating that earthquakes occurred more often in some
locations than previously estimated. Our estimates of seismic hazard have also changed
because the models used to predict the level of ground shaking, as caused by a specific
magnitude earthquake at a certain distance from a site, changed. The increased estimates
of seismic hazard at some locations in the Central and Eastern United States were discussed
in a memorandum to the Commission, dated July 26, 2006. (The memorandum is available in
the NRC Agencywide Documents Access and Management System [ADAMS] under
Accession No. ML052360044).
0: What has the Safety/Risk Assessment found and what does it mean for Generic Issue
199?
A: Results of the Safety/Risk Assessment confirm that currently operating plants have
adequate protection against seismic hazards (see Safety/Risk Assessment report transmittal
memorandum). However, based on a separate criterion in the Generic Issues Program, the
estimated core damage frequency change is still large enough to warrant further attention
regarding the possible imposition of plant improvements. Action could include obtaining
information and developing methods to complete plant-specific value-impact analyses.
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RES staff developed a methodology and implemented it to assess the risk associated with
this issue. Overall seismic risk estimates remain small in an absolute sense. All operating
plants in the Central and Eastern United States have seismic core damage frequency
(SCDF) less than or equal to 10-4 (0.0001) per year, which is considered safe (see answer to
A15). The SCDF changes (the difference in SCDFs calculated using the old and new
seismic hazard information) for a number of plants lie in the range of 10-4 to 10s (0.0001 to
0.00001) per year, which meets the NRC Generic Issues Program numerical risk threshold
for an issue to continue to be evaluated for possible regulatory action.
0: Are the plants safe? ff you are not sure they are safe, why are they not being shut
down? ff you are sure they are safe, why are you continuing evaluations relatedto
this generic issue?
A: Yes, currently operating nuclear plants in the Central and Eastern United States remain safe,
with no need for immediate action. This determination is based on NRC staff reviews
associated with Early Site Permits, the conclusions of the Generic Issue 199 Screening Panel
(comprised of technical experts), and the conclusions of the Safety/Risk Assessment Panel
(also comprised of technical experts).
No immediate action is needed because: (1) existing plants were designed to withstand
anticipated earthquakes with substantial design margins, as confirmed by the results of the
Individual Plant Examination of External Events; (2) the probability of exceeding the safe
shutdown earthquakeground motion (see answer A9) may have, increased at some sites, but
only by a relatively small amount; (3) the increased probability is primarily in the high
structural response frequencies, so buildings and equipment should not be affected (seismic
amplitudes at lower frequencies are the primary contributors to building and equipment
damage); and (4) the Safety/Risk Assessment Stage results indicate that the probabilities of
seismic core damage are lower than the guidelines for taking immediate action.
Even though the staff has determined that existing plants remain safe, the Generic Issues
Program criteria direct staff to continue their analysis to determine whether any cost-justified
plant improvements can be identified to make plants even safer.
0: How do you know the plants are safe?
A: The Safety/Risk Assessment results confirm that plants are safe. The relevant risk criterion
for GI-1 99 is total core damage frequency (CDF). The threshold for taking immediate
regulatory action (found in NRR Office Instruction LIC-504, see below) is a total CDF greater
than or on the order of 10,3 (0.001) per year. For GI-1 99, the staff calculated seismic CDFs
of 10.4 (0.0001) per year and below for nuclear power plants operating in the Central and
Eastern U.S. (CEUS) (based on the new U.S. Geological Survey seismic hazard curves).
The CDF from internal events (estimated using the staff-developed Standardized Plant
Analysis of Risk models) and fires (as reported by licensees during the IPEEE process and
documented in NUREG-1742), when added to the seismic CDF estimates results in the total
risk for each plant to be, at most, 4 x 10.4 (0.0004) per year or below. This is well below the
threshold (a CDF of 10-3 [0.0011 per year) for taking immediate action. Based on the
determination that there is no need for immediate action, and that this issue has not changed
the licensing basis for any operating plant, the CEUS operating nuclear power plants are
considered safe. In addition, as detailed in the GI-199 Safety/Risk Assessment and answers
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A13 and A14 above, there are additional, qualitative considerations that provide further
support to the conclusion that plants are safe.
Note: The NRC has an integrated,risk-informed decision-making process for emergent
reactor issues (NRR Office Instruction LIC-504, ADAMS Accession No. ML 100541776 [not
publically available]). In addition to deterministiccriteria, LIC-504 contains risk criteriafor
determining when an emergent issue requiresregulatory action to place or maintain a plant in
a safe condition.
Despite NRC's determination that plants are safe to operate, MD 6.4, "Generic Issues
Program," contains quantitative risk guidelines that place GI-199 into the category of
continued evaluation to determine ifcost-beneficial backfits can be justified at any plants.
Note: Also, New U.S. Geological Survey seismic hazard informationprovides ground
accelerationlikelihoods at each power plant site for both design basis and beyond design
basis earthquakes. This seismic hazard information was combined with an estimate of each
plant's resistanceto earthquakes (seismic fragility) to produce an estimate of the frequency
of damage to the reactorcore due to earthquakes. This seismic core damage frequency
(SCDF)was combined with estimates of the core-damage frequency (CDF)for internal
events and fires, and the total CDFwas then compared to risk thresholds used by the NRC to
assess and assure that nuclear power plants are operatedsafely. The frequency calculated
for all operating nuclear power plants in the CEUS is in the range considered safe.
Q: Why are new nuclearplants being built to different seismic design requirementsthan
existing nearby plants? Why are the currently operatingplants not requiredto meet
the new standards?
A: Currently operating plants have been determined to adequately protect the public; new
plants are designed to different requirements in order to meet the Nuclear Regulatory
Commission's expectation that the new plants will provide enhanced margins of safety (see
"Regulation of Advanced Nuclear Power Plants; Statement of Policy" 59 FR 35461 at
http://www.nrc.Qov/reading-rm/doc-collections/commission/policv/#power). There are two
primary ways of determining safety: deterministic assessments (based on past events and
engineering judgment) and probabilistic assessments. New plants employ probabilistic
methods. Existing plants were built to older standards, based on deterministic assessments.
Those standards have been monitored, and were found to be sufficient and appropriate. In
order to impose new requirements on existing plants, the NRC must be able to justify the new
requirements in accordance with the "Backfit Rule" (10 CFR 50.109, available at
http://www.nrc.qov/reading-rm/doc-collections/cfr/partO5O/partO5O-0109.html). The NRC
needs additional information to justify any new requirements, and the Safety/Risk
Assessment Panel recommended taking action to acquire the information.
0: How does the occurrence of a new earthquakein the Central or Eastern United States
affect GenericIssue 199?
A: The effect of a single earthquake is small on the estimated seismic hazard(defined in
answer A9) and hence on Generic Issue 199, unless it occurs in an area not previously
recognized as being capable of producing earthquakes, or is larger than previously believed
possible in a region. In a seismic hazard study, the seismic source zones are specifically
delineated to include a sufficient number of earthquakes to provide a stable estimate of the
seismicity rate and are thus relatively insensitive to the addition of a single earthquake. If an
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earthquake does occur in an area not previously recognized as being capable of producing
earthquakes or if an earthquake occurs that is larger than previously believed possible in a
region, changes to the seismic hazard model used to develop seismic hazard estimates
would be required.
Note: The magnitude 5.2 earthquakethat occurred on April 18, 2008 in southeastern Illinois
provides a good example of the potentialimpact of a single earthquake. This earthquake
occurredin an area recognized as being capable of producing significant earthquakes (the
Wabash Valley seismic source zone) and was smaller than the maximum magnitude event
defined for the zone based on geologic investigations (maximum magnitude of 7-7.5). The
addition of a single event of this magnitude to the earthquakedatabasefor this area would
likely change the activity rate by less than a few percent and thus have a very small impact
on the estimated seismic hazard at any of the nuclear facilities in the area.
Q: What has been done about this issue since it was identified as a generic issue in the
Generic Issues Program?
A: The following summarizes what has been done on Generic Issue 199 (GI-1 99):
Prioritization and Screening
* June 2005: The issue was logged into the Generic Issues Program (GIP) and, based on
the NRC determination that the seismic design of plants in the Central and Eastern
United States still provided an adequate level of protection, the Agency decided that this
issue was a relatively low priority.
* November 2005 - February2007: The Agency awarded a contract to screen this issue
and determine whether it should continue to be evaluated under the GIP. In 2006, the
contractor notified RES of problems obtaining information that the contractor wanted to
perform its task.
* April 2007: The NRC decided to use Agency staff to complete the screening analysis
using guidance provided in Management Directive (MD) 6.4 and SECY-07-0022, "Status
Report on Proposed Improvements to the Generic Issues Program," dated January 30,
2007. MD 6.4 outlines the seven GIP criteria for use in determining whether proposed
generic issues should be designated generic issues (the screening process) and
proceed to the Safety/Risk Assessment Stage of the GIP.
* September2007: An initial screening analysis was completed.
* October 2007: For consistency with the performance-based approach for assessing
seismic hazardsfor new reactors, the staff determined that the screening analysis
should consider seismic hazard data and models besides those available from the U.S.
Geological Survey.
* February2008: The NRC completed the GIP screening with the GI-199 Screening
Panel concluding that the issue should proceed to the Safety/Risk Assessment Stage
under the GIP. The NRC staff held a public meeting to engage external stakeholders.
During the meeting, the representative from NEI expressed their willingness to support a
collaborative approach to GI-199. (This led to a Seismic Risk Memorandum of
Understanding Addendum between the Electric Power Research Institute and the NRC
Office of Nuclear Regulatory Research (RES).)
Safety/Risk Assessment Stage
* GI-199 then entered the Safety/Risk Assessment Stage of the GIP. RES staff collected
and analyzed seismic hazard information from the U.S. Geological Survey and other
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*

*
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*

sources, and seismic risk information from Individual Plant Examination of External
Events analyses.
November 2008: The NRC Office of Nuclear Material Safety and Safeguards (NMSS)
performed a preliminary review related to independent spent fuel storage installations
(ISFSIs). A review of design earthquakes (DE) used at the existing ISFSI locations in
Central and Eastern U.S., indicated that there is significant margin built into the existing
designs and NMSS determined that they have confidence that the ISFSls can continue
to operate safely while GI-199 is processed.
June 2009: In support of the Safety/Risk Assessment, the staff completed the review
and detailed analysis of seismic data for 96 plants.
July 2009 - March 2010: Several Safety/Risk Assessment Panel meetings were held to
determine recommendations in light of stakeholder input that was received.
April2010 - August 2010: The Safety/Risk Assessment report is finalized. Internal
briefings and communications are carried out (to build NRC consensus and to prepare
for the release of the Safety/Risk Assessment report and associated public meeting).
During the process of resolving GI-199, staff responded to Freedom of Information Act
requests and held numerous meetings with internal and external stakeholders.

0: Why is it taking the NRC so long to process Generic Issue 199?
A: This is a complicated issue involving the intersection of the probabilistic risk analysis and
seismic disciplines. Obtaining data, developing methods, and performing analyses are all
required to address the issue. Analyzing a few representative plants for this issue (as is
normally done in the Generic Issues Program) is inappropriate because the seismic hazard
and associated impact to the power plant are very site-specific; so analysis for 96 separate
plants is required. (Refer to A14 for a summary of what has been done on GI-199 since it
was first identified.) GI-199 has also been a communication-intensive generic issue
because it affects many parts of the NRC and industry, and because it is important to NRC
and all stakeholders that the Safety/Risk Assessment results are properly conveyed.
0: What will happen next regardingGenericIssue 199?
A: The next step is for the staff to complete the Safety/Risk Assessment Stage of the Generic
Issues Program (GIP). The Safety/Risk Assessment report will soon be published, followed
by an information notice being sent to all licensees of nuclear power reactors and
independent spent fuel storage installations. A public meeting will be held to discuss the
results of the Safety/Risk Assessment and the next steps for G1-199. After the Safety/Risk
Assessment Stage, further action regarding GI-199 will be pursued (such as obtaining more
detailed, plant-specific information and performing analysis to determine whether plantspecific improvements are warranted). NRC staff will also make presentations to the
Advisory Committee on Reactor Safeguards.
Q: Aside from evaluationsfor GI-199, what is the NRC's expectation regardingthe use of
updatedprobabilisticseismic hazard information in regulatoryapplications?
A: It is expected that all NRC licensees that are required to analyze risks and hazards
impacting their operations will use the most current seismic hazard information.
Regarding currently operating nuclear power plants, there is no requirement that the plants
re-evaluate their seismic design basis (10 CFR 100, Appendix A, "Seismic and Geologic
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Siting Criteria for Nuclear Power Plants"), but plants do need to use the most updated
information available in the case of risk-informed licensing amendments.
Note: The NRC guidance for using probabilisticrisk assessment (PRA) in risk-informed
decisions on plant-specific changes to the licensing basis is provided in RG 1.174. The
scope, level of detail, and technical acceptability of the PRA are to be commensurate with
the applicationfor which it is intended and the role that the PRA results play in the
integrateddecision process. One over-ridingrequirementis that the PRA should realistically
reflect the actual design, construction,operationalpractices, and operationalexperience of
the plant and its owner. RG 1.200 provides further guidance concerning the technical
adequacy of PRAs and states that seismic hazard analysis should include current
information. Consistent with this guidance, the staff expects that licensees will use the most
recent seismic hazardinformation available for risk-informed regulatoryapplications.
Regarding seismic requirements for dry cask storage systems and independent spent fuel
storage installations (ISFSls), the staff also expects that licensees will use the most recent
seismic hazard information available for risk-informed regulatory applications.
Note: NRC regulations (in 10 CFR Part72) require licensees to perform written evaluations
to establish that, for their site-specific conditions, the conditions set forth in the Certificate of
Compliance (CoC) have been met. They must also perform evaluations showing that cask
storage pads and areas have been designed to adequately support the static and dynamic
loads of the stored casks, consideringpotentialamplification of earthquakes through soilstructure interactionas well as soil liquefaction potential or other soil instability due to
vibratoryground motion.
Q: Has the NRC received any requests from government officials regardingseismic
issues?
A: Yes. On November 15, 2007, the NRC received a letter (available in the NRC Agencywide
.Documents Access and Management System (ADAMS) under Accession No. ML073250095)
from the Attorneys General of six states (Connecticut, Delaware, Illinois, Kentucky, New
York, and Vermont). The letter encouraged the NRC to consider siting and safety
requirements, including geographic and seismic issues, in the regulatory process for license
renewal. The NRC reviewed this letter and responded that the items of concern are
addressed in "ongoing regulation [that]... occurs throughout the life of the license... [and that]
expand[ing] the scope of license renewal to cover... [the] issues raised in [the] letter...[would
be] duplicating the Commission's responsibilities..." (ADAMS Accession No. ML073400603).
Additionally, several Freedom of Information Act requests were received, and NRC staff
responded to the requests; the U.S. Geological Survey data related to these requests is
publicly available under ADAMS Accession No. ML072880133.
Also, the County Executive of Westchester County (New York) and groups from New Jersey
submitted a petition for rulemaking on license renewal, including a seismic-related aspect.
The NRC denied this petition. The petitioners then filed suit in the U.S. Court of Appeals
Second Circuit and the court upheld the NRC position. Details are available on the internal
webpage of the NRC Office of General Counsel (under Law Library, Summary of AEC-NRC
Litigation, "Spano v. NRC" (2d Cir. 2009): http://www.internal.nrc..qov/oqc/internal/AECNRC Cases.pdf.)
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0: Will the NRC release the results of the Safety/Risk Assessment? If so, will plantspecific results be included?
A: The Safety/Risk Assessment report will be made available on the public NRC Generic
Program (GIP) website (http:i/www.nrc.cov/about-nrc/requlatoryv/en-issues.html), on
internal NRC GIP website (http://www.internal.nrc.gov/RES/proiects/GtP/), and in the
Agencywide Document Access and Management System (ADAMS) under Accession
ML100270582.

Issues
the
NRC
No.

Regarding the plant-specific results, they are included in the Safety/Risk Assessment report
(in appendix D), and have been used in the aggregate for the determination that further,
plant-specific information and analysis is needed to investigate possible plant-specific
improvements. (See the last section, "Safety/Risk Assessment Results - Plants in the GIP
"Continue Region," of this Communication Plan.)
Note: Results of the Safety/Risk Assessment confirm that currently operatingplants have
adequateprotection againstseismic hazards; however, the results also indicatedthat GI-199
meets the NRC Generic Issues Program numerical risk threshold for an issue to continue to
be evaluated for possible regulatory action (see answerA 13). The Safety/Risk Assessment
utilized simplifying methods and assumptions to produce plant-specific results to determine
trends, not to finalize which plants will or will not be further analyzed.
Safety/Risk Assessment Results - Plants in the GIP "Continue Region"
Plant-specific results are included in the Safety/Risk Assessment report (in appendix D) and
have been used in the aggregate to determine that further, plant-specific information and
analysis is needed to investigate possible plant-specific improvements. Listed below are plants
that are currently above the Generic Issues Program (GIP) numerical risk threshold for an issue
to continue to be evaluated for possible regulatory action (see answers A13 and A23). (Note
that the plants are listed in alphabetical order by NRC region.) During the analysis, this group of
plants was referred to as the "plants in the continue region."
As more information becomes available and more detailed analysis is performed, this group of
plants will change. As discussed in answer A4, generic communications on this issue will be
addressed to all operating power plants in the United States. More detailed, plant-specific
analysis of all plants will allow NRC staff to prioritize plants that may be considered for
regulatory action. The need to continue evaluating GI-199 is based on the collective results, not
the results for any particular plant.
Region I - Indian Point 2, Indian Point 3, Limerick 1, Limerick 2, Peach Bottom 2, Peach
Bottom 3, Seabrook 1
Region II - Crystal River 3, Farley 1, Farley 2, North Anna 1, North Anna 2, Oconee 1,
Oconee 2, Oconee 3, Saint Lucie 1, Saint Lucie 2, Sequoyah 1, Sequoyah 2, Summer,
Watts Bar 1
Region III - Dresden 2, Dresden 3, Duane Arnold, Perry 1
Region IV - River Bend 1, Wolf Creek 1
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0: There was a recent Part21 (60-Day Interim Report) Notification concerning seismic
input for control rods that might lead to a failure to scram at Boiling Water Reactors
(BWRs). Was this information included in the GI-199 Safety/ Risk Assessment
(SIRA)? Could this information change the results of the S/RA?
A: On September 3, 2010, General Electric Hitachi (GEH) Nuclear Energy submitted a
10 CFR 50 Part 21 Notification regarding a failure to include seismic input in reactor control
blade customer guidance for BWRs. BWRs remain safe because (1) control rods are
expected to fully or partially insert even with channel-control rod interference, (2) operators
will still have the ability to manually scram partially inserted rods, and (3) the limited time
spent at conditions where the failure to scram could occur (low reactor pressure). NRR has
been following this Part 21 issue and has determined that the GEH has provided effective
interim guidance to the affected licensees that experience channel-control rod interference,
and that additional guidance detailed in the Part 21 notice, provides licensees with
conservative strategies to assist in the insertion of control rods under low reactor pressure
conditions.
The GI-199 S/RA was completed in August, prior to the Part 21 notice. Considering the
above, information from the new Part 21 notice would not be expected to change the
-conclusions of the GI-199 S/RA. Information from this Part 21 Notification will be considered
in future efforts to address GI-199.
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Research: SOARCA
Q: What severe accidentresearchis the U.S. Nuclear Regulatory Commission (NRC)
doing?
A: The NRC and its contractor presently are completing a research project entitled "State-ofthe-Art Reactor Consequence Analysis" (SOARCA). This research project develops best
estimates of the potential public health effects from a nuclear power plant accident where
low-likelihood scenarios could release radioactive material into the environment and
potentially cause offsite consequences. The project also evaluates and improves, as
appropriate, methods and models for evaluating outcomes of such severe accidents.
In addition, research is being conducted to develop advanced risk assessment modeling
techniques (e.g., dynamic probabilistic risk assessment (PRA) using simulation based
methods) to improve the state-of-the practice in PRA severe accident modeling. Key
goals of this research include increased analysis realism, reduced reliance on modeling
simplification, and improved the treatment of human interactions with the reactor plant
system.
Q: Why is the NRC performing the SOARCA study?
A: NRC is doing this study to develop the most realistic evaluations for the potential
consequences of severe nuclear accidents. Over the years, NRC, industry, and
international nuclear safety organizations have completed substantial research on plant
response to hypothetical accidents that could damage the core and containment. The
results have significantly improved NRC's ability to analyze and predict how nuclear plant
systems and operators would respond to severe accidents. Also, plant owners have
improved the plant design, emergency procedures, maintenance programs, and operator
training, all of which have improved plant safety. Emergency preparedness measures
also have been refined and improved to further protect the public in the highly unlikely
event of a severe accident. Combining all of this new information and analysis will
improve the realism of accident consequence evaluations.
Q: Does the NRC intend to revisitprevious risk studies?
A: The last NRC-sponsored Level 3 probabilistic risk assessment (PRA) studies to estimate
the integrated risk to the public from severe nuclear reactor accidents were conducted in
the late 1980s with the results published in a collection of reports and a corresponding
summary document, NUREG-1 150, "Severe Accident Risks: An Assessment for Five
U.S. Nuclear Power Plants." Based on advances in both nuclear power plant safety and
PRA technology since NUREG-1 150 was published, the NRC staff is considering
conducting new Level 3 PRA studies to update its understanding of the integrated risk to
the public from accidents involving nuclear power plant sites. The NRC staff is currently
conducting a scoping study to develop various options for proceeding with Level 3 PRA
activities, and plans to provide the Commission with these potential options and a specific
recommendation for proceeding by July 2011.
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Q: How will the SOARCA study be different from earlierstudies?
A: The SOARCA project will:
*

Use an improved understanding of source terms and severe accident
phenomenology.

*

Credit the use of severe accident mitigation strategies and procedures.

*

Use updated emergency preparedness modeling.

*

Account for plant improvements.

*

Use modern computer resources and advanced software to yield more accurate
results.

In addition, the SOARCA project is designed to be a more realistic estimate. Some of the
earlier studies also were designed to be best estimates; however, because they were limited
by the available knowledge of accident phenomenology, these older studies were
conservative (particularly the very improbable severe accidents) in their estimates of off-site
releases and early fatalities. The SOARCA project will provide the latest basis from which
the public and decision makers can assess the consequences of severe reactor accidents.
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Design Features to prevent severe accidents at BWR with Mark 1 containment
Hardened Vents
In the 1980s the NRC undertook a program to determine if any actions needed to be taken,
on a generic basis, to reduce the vulnerability of all LWR designs to severe accident
challenges. As part of this effort, the NRC looked specifically at the BWR Mark I containment
design and identified a number of plant modifications that substantially enhance the ability of
the design to prevent and mitigate the consequences of severe accidents. These
recommendations (in GL 89-16) included installation of a hardened vent that allows
operators, in accordance with their emergency procedures, to relieve pressure from the
containment to avoid exceeding the containment pressure limit. At this time the NRC also
concluded that continued reliance on pre-existing capability-which was a non-pressurebearing vent path-could jeopardize access to vital plan areas or other equipment and create
an impediment to implementing a successful accident management strategy. Furthermore,
the NRC determined that implementation of reliable venting capability and procedures can
reduce the likelihood of core melt from accident sequences involving loss of long-term decay
heat removal, such as a station blackout event. Finally, it was concluded that the hardened
vent provides assurance of a pressure relief path with significant scrubbing of fission
products which would result in lower releases, even for containment failure modes not
associated with pressurization, such as liner melt-through. All Mark I containments in the US
have a designated direct release pathway for use in a severe accident and this pathway has
been reviewed by the NRC.
Alternate Water Supply for Reactor Vessel Injection and Containment Drywell Sprays
An important proposed improvement was to employ a backup or alternate supply of water and
a pumping capability independent of normal and emergency AC power. By connecting this
source to the low pressure residual heat removal system as well as to the existing drywell
sprays, water could be delivered either into the reactor vessel or to the drywell by use of an
appropriate valve arrangement. An alternate source of water injection into the reactor vessel
would reduce the likelihood of core-melt due to station blackout or loss of long-term decay
heat removal, as well as provide significant accident management capability. Water for the
drywell sprays would also provide significant mitigative capability to cool the containment steel
shell to delay or prevent its failure and either to cool core debris or, if the debris configuration
is not coolable, to scrub particulate fission products through an overlying water pool. A review
of some MARK I facilities indicated that most plants have one or more diesel-driven pumps
which could be used to provide an alternate water supply. The flow rate using this backup
water system may be significantly less than the design flow rate for the drywell sprays. The
potential benefits of modifying the spray headers to ensure a spray were compared to having
the water run out of the spray nozzles. The result of this comparison was that removal of
airborne fission products in the small crowded volume in which the sprays would be effective
did not change sufficiently to warrant modifications to the spray nozzles.
Enhanced RPV Depressurization System Reliability:
The ADS consists of safety relief valves which can be remotely operated to depressurize the
RCS. Actuation of the ADS valves requires DC power. In an extended station blackout after
station batteries have been depleted, the ADS would not be available and the reactor would
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re-pressurize. With enhanced RPV depressurization system reliability, depressurization of the
RCS would have a greater degree of assurance. A major benefit of enhanced RPV
depressurization reliability would be to significantly reduce the likelihood of high pressure
severe accidents, such as from short-term station blackout. Together with a low pressure
alternate source of water injection into the reactor vessel, another benefit would be to reduce
the likelihood of low pressure severe accidents such as from long-term station blackout. An
additional benefit is in the area of accident mitigation. Reduced reactor pressure would reduce
the possibility of core debris being expelled under high pressure, given a core-melt and failure
of the RPV. Enhanced RPV depressurization system reliability would also delay containment
failure and could reduce the quantity and type of fission products ultimately released to the
environment. In order to increase reliability of the RPV depressurization system, assurance of
electrical power beyond the requirements of existing regulations may be necessary. In
addition, performance of the cab.
Structural Integrity of Containment
To the staff's knowledge, there have not been any structural modifications made to the U.S.
containments. However, the staff has assurance of the structural integrity of containments.
Details of the basis of our assurance that the containments are safe are provided below:
* Containment structures are designed and constructed to stringent regulatory
requirements and quality standards.
" Containment structures are designed to accommodate worst-case accident pressures
and temperatures, without exceeding the design leakage rate, and with sufficient margin
to account for uncertainties.
* Throughout the service life, the structural and leak-tight integrity of containment
structures are monitored and managed through preservice structural integrity test,
periodic leakage-rate testing, and periodic inservice inspection programs.
* Degradation issues identified are communicated to industry through generic
communications.
* Some licensees of operating reactors have undertaken voluntary evaluations of ultimate
capacity of containment structures under severe accidents, which indicates reasonable
margins above design basis. This ultimate capacity assessment and aircraft impact
assessment are mandatory for new reactors.
Additional details are provided below regarding regulations associated with containment
integrity:
*

During the original licensing of the plant, the containment undergoes a structural integrity
test using 1.15 times the accident design pressure. The basic purpose of a structural
proof test is to substantiate that the structure can, in fact, carry the pressure load for
which it is designed. By subjecting the structure to some degree of overpressure, the
test can show that the containment structure has that margin over design pressure.
" In accordance with the requirements of Part 50, Appendix J, the containment structures
are subjected to periodic pressure tests to ensure containment leak-tight integrity.
* In accordance with 10 CFR 50.55a requirements, the containment concrete and metal
components are subjected to periodic visual inspections and surveillance in accordance
with ASME Code Section XI, subsections IWE and IWL.
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Plant

NSSS

2

Browns Ferry 1

BWR/4 Yes (FSAR 5.2.7)

2

Browns Ferry 2

BWR/4 Yes (FSAR 5.2.7)

2

Browns Ferry 3

BWR/4 Yes (FSAR 5.2.7)

Alternate Water
Supply RPV and
Containment
Yes (B.5.b Per
Licensee)
Yes (B.5.b Per
Licensee)
Yes (B.5.b Per
Licensee)

2

Brunswick 1

BWR/4 Yes.(FSAR 6.2.5.3.2.4)

Yes (SAMG-03)

2

Brunswick 2

BWR/4 Yes (FSAR 6.2.5.3.2.4)

4

Cooper

BWR/4 Yes (FSAR V.2.3.6.1)

3

Dresden 2

BWR/3

Yes (FSAR 6.2.7)

3

Dresden 3

BWR/3

Yes (FSAR 6.2.7)

3

Duane Arnold

BWR/4

Yes (FSAR 6.2.1.6.2.4)

Yes (SAMG-03)
Yes (B.5.b SER
section 3.4.2 & 3.4.9)
Yes for RPV (NUREG1560)
Yes for RPV (NUREG1560)
Yes (NUREG1560/Licensee)

Enhanced RPV
Depressurization
Ability
Yes (B.5.b Per
Licensee)
Yes (B.5.b Per
Licensee)
Yes (B.5.b Per
Licensee)
Yes (B.5.b Per
Licensee)
Yes (B.5.b Per
Licensee)
Yes (B.5.b SER
section 3.4.2)
Yes (B.5.b SER
section 3.4.2)
Yes (B.5.b SER
section 3.4.2)
Yes (B.5.b SER
section 3.4.2)

2

Hatch 1

BWR/4 Yes (FSAR 6.2.1.2.1.8)

Plant

NSSS

Hardened Vent

Yes (NUREG-1560
Table 9.12)
Alternate Water
Supply RPV and
Containment

Yes (B.5.b SER
section 3.4.2)
Enhanced RPV
Depressurization
Ability

Hatch 2
Fermi 2

BWR/4
BWR/4

Yes (FSAR 6.2.1.2.1.8)
Yes (FSAR 6.2.5.2.5.1)

Yes (NUREG-1560
Table 9.12)
Yes (9309270018)

Yes (B.5.b SER
section 3.4.2)
No (9309270018)

RGN

RGN
2
3

Hardened Vent
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SAMGs
Yes
(Licensee)
Yes
(Licensee)
Yes
(Licensee)
Yes (eLib)
Yes (eLib)
Yes (eLib)
Yes (eLib)
Yes (eLib)
Yes (eLib)
Yes
(NUREG1560)
SAMGs
Yes
(NUREG1560)
Yes (eLib)
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1

Hope Creek

BWR/4

1

FitzPatrick

BWR/4

Yes (FSAR 11.5.2.2.21 &
ML102320212, Enclosure,
pg 8 of 27)
Yes (Legacy Library SE
9210060338)

3

Monticello

BWR/3

Yes (FSAR 5.2.2.9)

1

Nine Mile Point 1

BWR/2 Yes (FSAR VII.G.2.1)

1

Oyster Creek

1

Peach Bottom 2

1

Peach Bottom 3

BWR/2 Yes (FSAR 6.2.7)
Yes (FSAR 5.2.3.1 &
BWR/4 5.2.3.6)
Yes (FSAR 5.2.3.1 &
BWR/4 5.2.3.6)
Already Had "Direct Torus
Vent System," This was
used as an example in GL
BWR/3 89-16
Yes (FSAR
BWR/3 6.2.1.2.4.5.2.1)
Yes (FSAR
BWR/3 6.2.1.2.4.5.2.1)

RPV Yes, Drywell No
(ML080150370, pg 19
of 135)
Yes (B.5.b Per
Licensee)
Yes (NUREG-1560
Table 9.12)
Yes (NUREG-1560
Table 9.12)
Yes for RPV (SAM3200.01)
Yes (NUREG-1560
Table 9.12)
Yes (NUREG-1560
Table 9.12)

No (ML080150370, pg
19 of 135)
Yes (B.5.b Per
Licensee)
Yes (NUREG-1560
Table 9.12)

Yes (eLib)
Yes (eLib)
Yes (eLib)
Yes (eLib)

Yes (NUREG-1560
Table 9.12)
Yes (ML080030220, pg
20 of 42)
Yes (ML080030220, pg
20 of 42)

Yes eLib
Yes (eLib)
Yes (eLib)

Yes (ML080040074, pg
Yes (NUREG-1560
1 of 3)
Yes (eLib)
Table 9.12)
Yes (B.5.b SER
Yes (B.5.b SER
Yes (eLib)
section 3.4.2)
section 3.4.2 & 3.4.9)
3
Quad CitiesI
Yes (B.5.b SER
Yes (B.5.b SER
section 3.4.2 & 3.4.9)
section 3.4.2)
Yes (eLib)
3
Quad Cities 2
Yes (NUREG-1560
Yes (NUREG-1 560
Vermont Yankee
BWR/4 Yes (FSAR 5.2.3.3)
Table 9.12)
Table 9.12)
Yes (eLib)
This table is based on research in ADAMS (main and legacy), the e-Library, and other available sources. It is possible that modifications are
made to the plants subsequent to dates of the information relied upon to generate this chart. This information should be treated as reliable,
but not validated. For the columns "Alternate Water Supply to the RPV and Containment" and "Enhanced RPV Depressurization Ability," The
response is whether it appears that they have this capability, regardless of why it is there. It is possible that the capability existed prior to the
GL or was added to the plant for another reason. Nonetheless, an affirmative response indicates that they have an augmented ability to
accomplish the action.
1

Pilgrim
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Station Blackout Rule
The NRC designated station blackout (SBO), which is a loss of all offsite and onsite ac
power concurrent with a turbine trip, as an Unresolved Safety Issue in 1980. In 1988, the
Commission concluded that additional SBO regulatory requirements were justified and
issued the SBO rule, 10 CFR 50.63, to provide further assurance that a loss of both offsite
and onsite emergency AC power systems would not adversely affect public health and
safety. As a result of the SBO rule all plants have (1) established SBO coping and recovery
procedures; (2) completed training for these procedures; (3) implemented modifications as
necessary to cope with an SBO; and (4) ensured a 4- 16 hour coping capability. The coping
capability was based on the reliability and redundancy of the on-site electrical system, the
frequency of a loss of off-site power and the time needed to restore off-site power. The staff
also performed pilot inspections at 8 sites to verify proper implementation of the SBO rule.
Based on the outcomes of those inspections the NRC staff concluded that the industry was
properly implementing the rule. Each light-water-cooled nuclear power plant licensed to
operate must be able to withstand for a specified duration and recover from a station
blackout (as defined in 10 CFR 50.2). Forty-four (44) U.S reactors rely on battery power (4hour coping) and sixty (60) have opted to use an alternate AC source (4 to 16 hour coping)
to cope with a SBO. The NRC staff reviewed the responses from every nuclear power plant
and issued a SER accepting the proposed coping methods. Studies conducted by the NRC
have shown that the hardware and procedures that have been implemented to meet the
station blackout requirements have resulted in significant risk reduction and have further
enhanced defense in depth. The NRC plans to carefully evaluate the lessons learned from
the events in Japan to determine if enhancements to the station blackout rule are warranted.
Staff issued implementation guidance, Regulatory Guide (RG) 1.155, "Station Blackout,"
issued August 1988. Industry Issued SBO Rule Implementation Guidance NUMARC 87-00.
During License renewal of power plants, staff reviewed aging management of SBO SSCs.
SBO Rule requires that each light-water-cooled nuclear power plant licensed to operate
under this part, each light-water-cooled nuclear power plant must be able to withstand for a
specified duration and recover from a station blackout as defined in § 50.2. The specified
station blackout duration shall be based on the following factors:
(i) The redundancy of the onsite emergency ac power sources;
(ii) The reliability of the onsite emergency ac power sources;
(iii) The expected frequency of loss of offsite power; and
(iv) The probable time needed to restore offsite power.
SBO Rule also requires that the reactor core and associated coolant, control, and
protection systems, including station batteries and any other necessary support systems,
must provide sufficient capacity and capability to ensure that the core is cooled and
appropriate containment integrity is maintained in the event of a station blackout for the
specified duration. The capability for coping with a station blackout of specified duration
shall be determined by an appropriate coping analysis. Licensees are expected to have
the baseline assumptions, analyses, and related information used in their coping
evaluations available for NRC review. Currently, all plants are in compliance with 50.63,
"Loss of all Alternating current Power". All U.S. plants have the capability, capacity,
and operating procedures in place to cope with a station blackout event.
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10 CFR 50.54hh/B.5.b
Following the terrorist events of September 11, 2001, the NRC issued EA-02-026, "Order for
Interim Safeguards and Security Compensatory Measures" (the ICM Order) ,February 25,
2002, (designated SGI), which specified interim safeguards and security compensatory
measures.
Section B.5.b of the ICM Order required licensees to adopt mitigation strategies using readily
available resources to maintain or restore core cooling, containment, and SFP cooling
capabilities to cope with the loss of large areas of the facility due to large fires and explosions
from any cause, including beyond-design-basis aircraft impacts.
In June 2005 the NRC developed a phased approach to implement the B.5.b
requirements:
"

For Phase 1, the NRC expected licensees to use information from (1) existing programs
and equipment and operational know-how, including maintaining capabilities currently in
place, (2) industry best practices, and (3) application of generic lessons learned from
engineering analyses.

o

Phase 2 addressed assessment of SFPs including additional mitigation strategies that
use existing or readily available resources to further enhance the plant's effectiveness in
maintaining SFP cooling, and identify potential practicable options for the use of generic,
deployable, or other backup mitigation capabilities that exceed the NRC's requirements.

o

Phase 3 addressed assessment of the reactor and containment mitigation. This change
allowed the staff to give priority to the assessment of SFPs before the reactor and
containment.
On February 25, 2005, the NRC issued guidance for implementing Section B.5.b of the
ICM Order. This included guidance on:

*

Actions to Mitigate Fuel damage which included:
o

o
o

o

*

Develop procedures to facilitate primary containment to secondary containment
venting without AC power as an alternate remove heat from primary containment,
Develop/Modify procedures to start safety and or operate equipment to facilitate
plant cooldown (Diesel generators, AFPs, RCIC ) without DC power,
Identification and use of alternate water sources and pumping sources (such as a
site fire pump as an alternate supply water for core cooling and SFP water),
Development of strategies for use of portable and offsite equipment to support
recovery efforts ( prefabricated and pre-staged cables, adapters, jumpers spool
pieces, equipment needed for primary to secondary containment venting),

Spent Fuel pool mitigation measures which included:
o

Strategies for dispersing higher decay power (hottest) fuel amongst older low
decay power (coolest) fuel to facilitate cooling, enabling air cooling ifwater level
is lost in the reduced timeframes
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o
o

Maintenance of empty space in the SFP to provide for a downcomer effect,
facilitating natural circulation within the pool
Provide for emergency water makeup sources, and/or emergency repair

By December 2006, the staff had completed Phase 1 inspections at all operating reactor sites.
In December 2006, the NRC endorsed NEI 06-12, Revision 2, "B.5.b Phase 2 & 3 Submittal
Guideline," which provided specifications for standard mitigative strategies to address the
maintenance or restoration of core cooling, containment and spent fuel pool cooling, including
the use of some equipment that would have been beyond readily available. The strategies
included those listed below:
*
*
*
•

Adding make-up water to the SFP,
Spraying water on the spent fuel,
Enhanced initial command and control activities for challenges to core cooling and
containment, and
Enhanced response strategies for challenges to core cooling and containment.

The B.5.b Guidance and NEI 06-12, Revision 2, were used by each licensee in preparing
information submitted to the NRC that describes a plant specific approach to implementing
mitigating strategies and supports each plant specific license condition.
The NRC Performed Section B.5.b Phase 2 Assessments (June - December 2005) to
Identify SFP Mitigation Strategies.
The NRC and Industry Performed B.5.b Phase 3 Assessments (October 2005 - June
2006) to Identify Reactor and Containment Mitigation Strategies.
In 2007, the NRC staff completed safety evaluations of licensee commitments submitted using
the NEI 06-12 Guideline and imposed license conditions requiring them to provide a regulatory
footprint. By December 2008 the NRC staff completed its inspection to verify the
implementation of strategies and guidance at each facility.
On March 27, 2009, the NRC amended 10 CFR Part 50, "Domestic Licensing of Production and
Utilization Facilities," Part 52, "Licenses, Certifications, and Approvals for Nuclear Power
Plants," and Part 73 "Physical Protection of Plants and Materials," with new requirements.
This rulemaking added 10 CFR 50.54(hh)(2) in order to impose the same mitigating strategies
requirements on new reactor applicants and licensees as those imposed by the ICM Order and
associated license conditions.
This rulemaking also added paragraph (i) to 10 CFR 50.34, "Contents of applications; technical
information," to require submittal of a "description and plans for implementation of the guidance
and strategies intended to maintain or restore core cooling, containment, and spent fuel pool
cooling capabilities under the circumstances associated with the loss of large areas of the plant
due to explosions or fire as required by § 50.54(hh)(2) of this chapter." (A parallel requirement
was added as paragraph (d) to 10 CFR 52.80 for reactors licensed under 10 CFR Part 52,
under the purview of the Office of New Reactors.)
The Statement of Considerations for this rulemaking specifically noted that the requirements
described in Section 50.54(hh) are for addressing certain events that are the cause of large fires
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and explosions that affect a substantial portion of the nuclear power plant contemplates that the
initiating event for such large fires and explosions could be any number of beyond-design basis
events, including natural phenomena such as those described in General Design Criteria (i.e.,
earthquakes, tornadoes, floods, tsunami, and seiches)
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Generic Issue GI-199, "Implications of Updated Probabilistic Seismic Hazard Estimates in
Central and Eastern United States on Existing Plants"
The objective of the GI-199 Safety/Risk Assessment was to perform a conservative,
screening-level assessment to evaluate iffurther investigations of seismic safety for
operating reactors in the central and eastern U.S. (CEUS) are warranted consistent with NRC
directives.
* The results of the GI-199 safety risk assessment should not be interpreted as
definitive estimates of plant-specific seismic risk.
* The nature of the. information used (both seismic hazard data and plant-level
fragility information) make these estimates useful only as a screening tool. The
NRC does not rank plants by seismic risk.
Key Messages from the GI-199 Communications Plan:
* In August 2010, the Safety/Risk Assessment for GI-199 was completed. That
assessment found that operating nuclear power plants are safe: Plants have
adequate safety margin for seismic issues. The NRC's Safety/Risk Assessment
confirmed that overall seismic risk estimates remain small and that adequate
protection is maintained.
* Though still small, some seismic hazard estimates have increased: Updates to
seismic data and models indicate increased seismic hazard estimates for some
operating nuclear power plant sites in the Central and Eastern United States.
* Assessment of GI-199 will continue: Plants are safe (see key message 1), but
the NRC has separate criteria for evaluating whether plant improvements may be
imposed. The NRC's Safety/Risk Assessment used readily available information
and found that for about one-quarter of the currently operating plants, the
estimated core damage frequency change is large enough to warrant further
attention. Action may include obtaining additional, updated information and
developing methods to determine if plant improvements to reduce seismic risk
are warranted.
Note: GI-199 Communication Plan is available in ADAMs: ML081850477.
Status of Operating Plants and Need of Additional Actions due to Japanese Event:
* Currently operating nuclear plants in the United States remain safe, with no need
for immediate action.
* This determination is based on NRC staff reviews of updated seismic hazard
information and the conclusions of the Generic Issue 199 Screening Panel.
* Existing plants were designed with considerable margin to be able to withstand
the ground motions from the "deterministic" or "scenario earthquake" that
accounted for the largest earthquake expected in the area around the plant.
" During the mid-to late-1 990s, the NRC staff reassessed the margin beyond the
design basis as part of the Individual Plant Examination of External Events
(IPEEE) program.
* The results of the G1-199 assessment demonstrate that the probability of
exceeding the design basis ground motion may have increased at some sites,
but only by a relatively small amount. In addition, the Safety/Risk Assessment
stage results indicate that the probabilities of seismic core damage are lower
than the guidelines for taking immediate action.
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In summary, US plants are designed for appropriate earthquake levels and are
safe. As addressed above, the NRC is conducting a program called Generic
Issue 199, which is reviewing the adequacy of the earthquake design of US
NPPs in central and eastern North America based on the latest data and analysis
techniques. The NRC will look closely at all aspects of the response of the plants
in Japan to the earthquake and tsunami to determine if any actions need to be
taken in US plants and if any changes are necessary to NRC regulations.
Timeline for Preparation and Issuance of GI-199 Generic Letter:
* The NRC is working on developing a Generic Letter (GL) to request information
of all affected plants (96 plants that are east of the Rockies).
* The GL is planned to be issued in draft form within the next 2 months to stimulate
discussions with industry in a public meeting.
* Process will be followed, i.e., Committee to Review Generic Requirements,
Advisory Committee on Reactor Safeguards Meeting and then GL will be issued
as a draft for formal public comments (60 days), followed by a second meeting
with ACRS.
* We expectto issue the GL by the end of this calendar year, as the new
consensus seismic hazard estimates become available. (This effort is being
coordinated with US NRC, DOE, EPRI, and USGS).
" The information from licensees will likely require 3 to 6 months to complete.
Staff's review will commence after receiving licensees' responses. Based on
staff's review, a determination can be made regarding cost beneficial backfits
where it can be justified.
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From:
To:
Bcc:
Subject:
Date:

Bonaccorso" Amy
-i(
'dcsteinberqcacomcast.net
.
-Demv'ers. Ron
REPLY: Response from "Contact the NRC Web Site Staff'
Monday, March 21, 2011 11:02:00 AM

Hello Mr. Steinberg:
I did a little research and think the FDA is probably the best agency for this question, as they are
responsible for cosmetic safety. I tried to call their hotline: 1-888-INFO-FDA (1-888-463-6332) and
was not able to get a live person to address your question. They also have public affairs specialists who
have contact information online. Once again, I reached out to our local rep, but they were not available.
This Web site gives the FDA's contact information and I encourage you to direct your question to them:
http://www.fda.gov/AboutFDA/ContactFDA/default.htm
I hope this helps,
Amy

Original
----Message ----From: David Steinberg [mailto:dcsteinberg(comcast.net]
Sent: Sunday, March 20, 2011 6:29 PM
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'
Below is the result of your feedback form. It was .submitted by
David Steinberg (dcsteinberg@comcast.net) on Sunday, March 20, 2011 at 18:29:17

comments: How or where can I test chemicals made in Japan to be sure they are safe to use in
cosmetics, in particular, radiation
organization: Steinberg & Associates, Inc.
addressl: 16 Mershon Lane
address2:
city: Plainsboro
state: NJ
zip: 08536
country: USA
phoneL609-799-1575

Bonaccorso, Amy
From:
Sent:
To:
Subject:

OPA Resource
Monday, March 21, 2011 12:46 PM
Bonaccorso, Amy
OPA.Resource Mailbox

Hi Amy,
I believe I have given you access to the OPA.Resource mailbox. Please see if this is so. Send ine an email at my
address if you can't access.
Thanks,
Brenda
Office of Public Affairs
US Nuclear Regulatory Commission
301-415-8200
opa.resourcegnrc.qov

I

From:
To:
Subject:
Date:

Ghneim. Munira
Bonaccorso. Amy
Robert Rule
Monday, March 21, 2011 2:53:01 PM

Organization - Applied Materials
Contact - Robert Rule

Phone ,208-412-6148'
Email robert rule@amat.com
Request - Would like some guidance on whether his company should refine their guidance
because they are 80 kilometers from the plant site in Japan. They have over 500
employees in that vicinity.
Thank You
Munira Ghneim
Contract Secretary
Office of Information Services
301-415-1170

Rini, Brett
From:
Sent:
To:
Subject:

Sheron, Brian
Wednesday, March 30, 2011 11:17 AM
Rini, Brett
FW: GRS request for MELCOR input deck for Mark 1

Follow Up Flag:
Flag Status:

Follow up
Flagged

From: Sheron, Brian
Sent: Wednesday, March 16, 2011 11:01 AM
To: Gibson, Kathy; Scott, Michael
Subject: FW: GRS request for MELCOR input deck for Mark 1

From: Wei8, Frank-Peter Prof. Dr. [mailto:Frank-Peter.WeissICqrs.del
Sent: Wednesday, March 16, 2011 10:51 AM
To: Diane.JACKSONQoecd.org; Sheron, Brian; Uhle, Jennifer
Cc: Axel.BREESTaoecd.oro
Subject: AW: GRS request for MELCOR input deck for Mark 1
Thank you all!
Yes, we are interested in the results of the Peach Bottom SOARCA results!
Regards
Frank-Peter
Prof. Dr. rer. nat. Frank-Peter Weiss
Wissenschaftlich-technischer Geschtftsfihrer / Scientific-technical Director
Gesellschaft fOr Anlagen- und Reaktorsicherheit (GRS) mbH
Forschungszentrum, Boltzmannstr. 14
85748 Garching bei MUnchen / near Munich
Deutschland / Germany
Tel.: +49 89 32004-100
Fax: +49 89 32004-500
E-mail: Frank-Peter.Weissc.qrs.de
Internet: http://www.qrs.de
Vorsitzender des Aufsichtsrates: Pan. Staatssekretarin Ursula Heinen-Esser
Geschaftsf(hrer: Prof. Dr. Frank-Peter'Weirl, Hans J. Steinhauer
Registergericht: Amtsgericht Koeln. HRB 7665 Sitz der Gesellschaft: Koln
Disclaimer

Von: Diane.JACKSON(boecd.orq [mailto: Diane.JACKSONgoecd.org1
Gesendet: Mittwoch, 16. M6rz 2011 15:44
An: Brian.Sheronbnrc.gov; Jennifer.Uhlednrc.gov
Cc: Wei8, Frank-Peter Prof. Dr.; Axel.BREESTdoecd.orq
Betreff: RE: GRS request for MELCOR input deck for Mark 1
Dear Brian Thank you for the quick response. Yes, Dr. Weiss would very much appreciate the SOARCA results for Peach Bottom.
Best regards,
Diane Jackson, Nuclear Safety Specialist

N

Tel.: +33 (0)1 45 24 10 55, Diane.Jackson@oecd.orq
I

l

!

From: Sheron, Brian [mailto:Brian.Sheron(nrc.qov1
Sent: Wednesday, March 16, 2011 15:21
To: JACKSON Diane, NEA/SURN; Borchardt, Bill; Uhle, Jennifer
Cc: REIG Javier, NEA/SURN; DUNN LEE Janice, NEA
Subject: RE: GRS request for MELCOR input deck for Mark 1
Diane, Kathy Gibson said that we are checking with the Peach Bottom plant to see if we can release the Peach
Bottom MELCOR deck, since it is proprietary.
However, we have already completed consequence analyses for Peach Bottom as part of SOARCA. Would GRS be
interested in the SOARCA
Results, since the severe accident analyses are already done?
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Rini, Brett
From:
Sent:
To:
Subject:

Sheron, Brian
Wednesday, March 30, 2011 11:16 AM
Rini, Brett
FW: NBC deadline question for NRC on seismic hazard estimates

Follow Up Flag:
Flag Status:

Follow up
Flagged

From: Sheron, Brian
Sent: Wednesday, March 16, 2011 8:10 AM
To: Uhle, Jennifer; Case, Michael; Richards, Stuart; Hogan, Rosemary; Kammerer, Annie; Ake, Jon; Murphy, Andrew
Cc: Weber, Michael; Virgilio, Martin; Leeds, Eric; Grobe, Jack; Dean, Bill; Lew, David
Subject: •FW: NBC deadline question for NRC on seismic hazard estimates
FYI. I imagine this should generate some new interest in IP.
From: Bill Dedman [mailto:Bill.Dedmanamsnbc.coml
Sent: Wednesday, March 16, 2011 6:44 AM
To: Manoly, Kamal; Sheron, Brian; Hiland, Patrick; OPA Resource
Subject: RE: NBC deadline question for NRC on seismic hazard estimates
This story is online now. If you see any error, please let me know right away.
Thanks,
Bill
http://www.msnbc.msn.com/id/42103936/ns/world news-asiapacific/

From: Bill Dedman
Sent: Tuesday, March 15, 2011 9:06 AM
To: 'Kamal.Manoly@nrc.gov'; 'brian.sheron@nrc.gov'; 'patrick.hiland@nrc.gov'; 'OPA.Resource@nrc.gov'
Subject: NBC deadline question for NRC on seismic hazard estimates
Good morning,
My name is Bill Dedman. I'm a reporter for NBC News and msnbc.com, writing an article today about:
SAFETY/RISK ASSESSMENT RESULTS FOR GENERIC ISSUE 199, "IMPLICATIONS OF UPDATED PROBABILISTIC
SEISMIC HAZARD ESTIMATES IN CENTRAL AND EASTERN UNITED STATES ON
EXISTING PLANTS"
I reached out to NRC Public Affairs yesterday but have not heard back, and my deadline is end-of-day today. I'm hoping to get on
the phone today with someone from NRC to make sure I'm conveying this information accurately to the public. If nothing else,
I'm hoping one of the technical people can help clarify the points below. My telephone number is ý03-451-9995.
I've read Director Brian Sheron's memo of Sept. 2, 2010, to Mr. Patrick Hiland; the safety/risk assessment of August 2010; its
appendices A through D; NRC Information Notice 2010-18; and the fact sheet from public affairs from Noveber2
1

I have these questions:
1. I'd like to make sure that I accurately place in layman's terms the seismic hazard estimates. I need to make sure that I'm
understanding the nomenclature for expressing the seismic core-damage frequencies. Let's say there's an estimate expressed as
"2.5E-06." (I'm looking at Table D-2 of the safety/risk assessment of August 2010.) I believe that this expression means the same
as 2.5 x 10^-06, or 0.0000025, or 2.5 divided by one million. In layman's terms, that means an expectation, on average, of 2.5
events every million years, or once every 400,000 years. Similarly, "2.5E-05" would be 2.5 divided by 100,000, or 2.5 events
every 100,000 years, on average, or once every 40,000 years. Is this correct?
2. These documents give updated probabilistic seismic hazard estimates for existing nuclear power plants in the Central and
Eastern U.S. What document has the latest seismic hazard estimates (probabilistic or not) for existing nuclear power plants in the
Western U.S.?
3. The documents refer to newer data on the way. Have NRC, USGS et al. released those? I'm referring to this: "New consensus
seismic-hazard estimates will become available in late 2010 or early 2011 (these are a product of a joint NRC, U.S. Department of
Energy, U.S. Geological Survey (USGS) and Electric Power Research Institute (EPRI) project). These consensus seismic hazard
estimates will supersede the existing EPRI, Lawrence Livermore National Laboratory, and USGS hazard estimates used in the GI199 Safety/Risk Assessment."
4. What is the timetable now for consideration of any regulatory changes from this research?
Thank you for your help.
Regards,
Bill Dedman

This e-mail message and attached documents are confidential; intended only for the named recipient(s) above and may contain information that is privileged, confidential,
proprietary, and/or exempt from disclosure under applicable law. Ifthe reader of this message is not the intended recipient, you are hereby notified that any unauthorized use,
dissemination, distribution or copy of this communication is strictly prohibited. No waiver of privilege, confidence or otherwise is intended by virtue of this communication. If
you have received this message in error, or are not the named recipient(s), please immediately notify the sender, destroy all copies and delete this e-mail message from your
computer. Thank you.
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Quayle, Lisa
From:

Sent:
To:
Subject:
Attachments:

Hoc, PMT12
Saturday, April 02, 2011 9:14 PM
Jackson, Todd; Miller, Marie; Casto, Chuck; Collins, Elmo
RE: Japan Team Call
Assessment of the need for protective actions in Tokyo; Relaxing protective action criteria
03-22-2011 (final).doc

Todd
Unfortunately, this didn't get back to us on this shift. Not a problem. We will pass on that the call may come later
today.
Nothing we need now. Were you aware that the National Security Council said no to the NARAC run requested by the
Ambassador. I have attached the e-mail.
Also we are providing the information on the relaxation of the 50 mile evacuation zone. I believe the site team was
looking for this.
Sandi Wastler
PMT
From: Jackson, Todd
Sent: Saturday, April 02, 2011 10:02 PM
To: Hoc, PMT12
Cc: Miller, Marie
Subject: Re: Japan Team Call
We had mentioned yesterday that the team would not be in this morning. Some coverage later today. Is there anything
you need sooner?
Todd

From: Hoc, PMT12
To: Miller, Marie; Jackson, Todd
Sent: Sat Apr 02 21:32:30 2011
Subject: Japan Team Call
All
We called into the bridge for our 9:00 pm EDT call, but no one else called in.. Did we mess something up? Tiime
change? or??

We are here if you need to talk to us tonight?
Sandi Wastler
PMT

1

Q:

What are the criteria that the NRC would use to relax its previous protective action
recommendation.

A:

Brief response: Within the United States the decision to relax a protective action
decision is based on confidence that any significant additional release is unlikely
and on actual environmental measurements obtained and analyzed by the Federal
Radiological Monitoring and Assessment Center (FRMAC) and that the plant is in a
stable condition. These decisions are generally not made until the radioactivity
release has been terminated and the source of the release is under control. The
primary criteria for the decision to relocate a population from the affected area or
allow re-entry to the affected area would be protective action guidance provided by
the Environmental Protection Agency in its "Manual of Protective Action Guides
and Protective Actions for Nuclear Incidents," EPA 400-R-92-001, May 1992.
Generally, re-entry would not be allowed until the projected dose (based on actual
measurements) due to ground deposition was less than 2 rem in the first year, or
limiting doses as defined for the second through 50 years.
Explanation
For events which occur at nuclear facilities licensed by the Nuclear Regulatory
Commission (NRC), the radiological annex to the National Response Framework,
(NRF) defines the relationships between the Federal, state, and local emergency
response organizations. In the early phase of the emergency, the operator of the
facility (licensee) is expected, amongst other actions, to assess the conditions and
recommend evacuation or sheltering protective actions to the affected state and
local emergency response organizations. These protective actions
recommendations may be based on plant status and prognosis, the results of
radiological assessments and projections, or a combination of both. The NRC
performs independent assessments of the conditions as a matter of regulatory
oversight, and works with the licensee to resolve differences. The state and local

a

emergency response organizations consider the licensee's recommendation and
decide upon the protective actions that will be implemented.
The early phase of the response ends when the radioactivity releases have been
terminated, the plant is in a stable condition and the source of the radioactivity
release is under control. The intermediate phase commences at this point.
Once the protective action decision (and any subsequent revisions) has been
implemented, the decision to relax the protective actions and allow public re-entry
to the affected areas is based on reassurance of no further release and on actual
measurements and samples obtained in the affected area. The FRMAC, along
with the affected states and local organizations, perform this assessment as the
basis for decisions regarding relaxation of the protective actions to allow re-entry.
The agencies that comprise the Interagency FRMAC, by statute, have the
monitoring and assessment assets necessary to accomplish these tasks. Although
the NRC will have representatives at the FRMAC, the NRC is not the lead federal
agency for environmental monitoring under the radiological annex to the NRF, the
lead is EPA.

In the United States, the EPA has established protective action guides for the
intermediate phase that requires that the general population be relocated outside
of the affected area if the projected effective dose equivalent from external gamma
radiation from ground deposition and the committed effective dose equivalent from
inhalation from re-suspended materials exceeds 2 rem in the first year. Re-entry
would generally not occur as long as the projected dose in the first year exceeds 2
rem. It is important to note that are post plume assessments are based on the
results of actual field measurements and sampling results. In the context of the
Japanese event, these principals would still be generally applicable, although US
field assessment capability should be augmented with available Japanese data.

a

.

.

CRITERIA
1. Radioactivity releases have been terminated and the source of the radioactivity
release is under control.

2. Decision to allow public re-entry is based on field measurements and samples
obtained from the affected area once the above criteria are satisfied.

3. Re-entry would not generally occur as long as the projected dose in the first
years exceeds 2 rem, or exceeds 0.5 rem in the second year, or exceeds 5 rem
in 50 years, depending on which case is most limiting.

M:\PMT\Relaxing protective action criteria.doc

Quayle, Lisa
From:

Sent:
To:
Subject:
Attachments:

Miller, Marie
Sunday, April 03, 2011 6:50 AM
Collins, Elmo
Fw: Fukushima Unit 4 SFP Total Release Rascal Results 04030630
Fukushima Unit 4 SFP Total Release Rascal Results 04030630.doc

Nice work by the HQ PMT

Results are exceeding PAGs to 50 miles. We can discuss tomorrow.
Sent by BlackBerry

From: Hoc, PMT12
To: Miller, Marie; Jackson, Todd
Sent: Sun Apr 03 06:40:09 2011
Subject: Fukushima Unit 4 SFP T6taI Release Rascal Results 04030630
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Case Summary

Fukushima Unit 4 SFP Total Release

Event Type

Other Radioactive Material Releases

Location
Name:
City, county, state:
Lat / Long / Elev:
UTC Offset:
Population:

Fukushima Unit 4 SFP Total Release (3 new batches + 4 old batches
Fukushima, <undefined>, <undefined>
37.42140 N, 141.03250 E, 0 m
9 hours
not available

Source Term
Type:
Measurement desc.:

Effluent Release Rates - by Nuclide
Unit 4 SFP Total Release 3 new batches + 4 old batches

Sample rate units:

pCi/s

Sample period:
Start:

1
2011/04/03
15:00
2011/04/04
15:00

Stop:
Nuclide
Ba-140
Cs-1 34
Cs-136
Cs-137*
1-131
1-132
Kr-85
La-1 40
Rb-86
Sr-89
Sr-90
Te-127
Te-127m
Te-129
Te-129m
Xe-131m
Xe-133
Y-90
Release Pathway
Type:
Release height:
Release timings
To atmosphere start:
To atmosphere stop:
Meteorology
Type:
Dataset name:
Dataset desc:

pCi/s
2.34E+05
1.39E+08
3.88E+06
1.53E+08
5.30E+07
5.38E+04
3.99E+07
8.18E+04
2.39E+05
4.89E+05
2.24E+05
1.07E+05
1.09E+05
1.76E+05
2.70E+05
2.63E+06
3.10E+07
5.33E+04

Direct to Atmosphere
10. m

2011/04/03 15:00
2011/04/04 15:00

Actual Observations
Fukushima 2011-04-02 1504
Obs/fcsts for Fukushima Unit 4 SFP Total Rele

Sens~ivie~nformation -

orl~ntenaklf-Uýbny

Se n .Oni• .....

Summary of data
at release point:
2011/04/03
2011/04/03
2011/04/03
2011/04/03
2011/04/03
2011/04/03
2011/04/03
2011/04/03
2011/04/03
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/04
2011/04/05
2011/04/05

15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
00:00
01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
00:00
01:00

Dataset options:

Calculations
Case description:
End of calculations:
Distance of calculation:
Close-in distances:

Type

Dir
deg

Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst
Fcst

318
318
319
310
301
134
146
307
306
316
308
300
350
037
347
329
297
300
300
315
309
339
343
348
357
348
021
008
354
351
327
321
331
346
329

,v,

se

"-rI

Speed Stab
m/s class
8.5
7.6
5.1
2.9
0.7
0.6
3.2
3.6
2.5
3.3
3.8
1.7
1.9
2.6
2.7
3.3
3.8
3.5
4.2
3.8
4.4
6.8
7.2
6.7
6.9
7.2
5.7
7.0
6.8
7.0
5.1
5.1
6.0
5.9
5.7

C
C
C
C
B
B
D
E
F
E
E
F
F
F
F
E
E
E
E
E
C
C
C
C
C
C
C
C
C
D
D
E
D
D
D

Precip

Temp
0
C

None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
Lgt rain
Lgt rain
Lgt rain
Lgt rain
Lgt rain
None
None
None
Lgt rain
None

Est. missing stability using: Wind speed, time of day, etc.
Adjust stability for consistency: No
Modify winds for topography: Yes

Fukushima Unit 4 SFP Total release (3 new +4 old)
2011/04/05 15:00
Start of release to atmosphere + 48 h
Close-in + to 50 miles
0.5, 1.0, 1.5, 2.0, 3.0, 5.0, 7.0, 10.0 miles
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Source Term
Total amount released to atmosphere:
Nuclide
Ba-140
Cs-134
Cs-136
Cs-137*
1-131
1-132

Ci
2.OE+04
1.2E+07
3.4E+05
1.3E+07
4.6E+06
4.6E+03

Nuclide
Kr-85
La-140
Rb-86
Sr-89
Sr-90
Te-127

3.7E+07 Ci
Ci
3.4E+06
7.1E+03
2.1E+04
4.2E+04
1.9E+04
9.2E+03

Nuclide
Te-127m
Te-129
Te-129m
Xe-131m
Xe-133
Y-90

Ci
9.4E+03
1.5E+04
2.3E+04
2.3E+05
2.7E+06
4.6E+03

Notes:
- Nuclides with * in name include implicit daughters.

Maximum Dose Values (rem) - Close-In
Dist from release
miles
(kilometers)

0.5
(0.8)

1.
(1.61)

1.5
(2.41)

2.
(3.22)

3.
(4.83)

5.
(8.05)

7.
(11.27)

10.
(16.09)

Total EDE
Thyroid CDE
Inhalation CEDE
Cloudshine
4-day Groundshine
Inter Phase 1st Yr
Inter Phase 2nd Yr

1.9E+03
6.6E+03
1.3E+03
9.2E+00
5.5E+02
4.3E+04
2.9E+04

7.4E+02
2.6E+03
5.2E+02
4.3E+00
2.1E+02
1.7E+04
1.2E+04

4.4E+02
1.6E+03
3.1E+02
2.3E+00
1.3E+02
1.OE+04
6.8E+03

3.1E+02
1.1E+03
2.2E+02
1.6E+00
9.OE+01
7.OE+03
4.8E+03

1.9E+02
6.8E+02
1.3E+02
1.OE+00
5.4E+01
4.2E+03
2.9E+03

9.4E+01
3.3E+02
6.6E+01
5.4E-01
2.7E+01
2.1E+03
1.4E+03

6.3E+01
2.3E+02
4.5E+01
3.8E-01
1.8E+01
1.4E+03
9.6E+02

2.9E+01
1.OE+02
2.OE+01
1.9E-01
8.5E+00
6.6E+02
4.5E+02

Maximum Dose Values (rem) - To 50 mi
Dist from release
miles
(kilometers)

15
(24.1)

20
(32.2)

30
(48.3)

40
(64.4)

50
(80.5)

Total EDE
Thyroid CDE
Inhalation CEDE
Cloudshine
4-day Groundshine
Inter Phase 1st Yr
Inter Phase 2nd Yr

2.1E+01
8.1E+01
1.6E+01
1.8E-01
5.OE+00
4.OE+02
2.7E+02

1.6E+01
6.4E+01
1.3E+01
1.4E-01
3.7E+00
2.9E+02
2.OE+02

7.1E+00
2.8E+01
5.6E+00
6.9E-02
1.4E+00
1.1E+02
7.8E+01

5.2E+00
2.1E+01
4.1E+00
5.OE-02
1.0E+00
9.5E+01
6.5E+01

3.5E+00
1.4E+01
2.8E+00
3,5E-02
9.OE-01
8.6E+01
5.9E+01

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

* To view all values - use Detailed Results I Numeric Table
Total EDE = Inhalation CEDE + Cloudshine + 4-Day Groundshine
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Background
* Consortium of U.S. nuclear organizations

completed assessment
-

NRC; Department of Energy; Naval Reactors;
Institute of Nuclear Power Operations; Electric
Power Research Institute; General Electric

Collaborated to complete technical
assessments for safety issues for reactors and
spent fuel pools
" Finishing major tech nical assessments
* Provided results to I EPCO and NISA
4/15/2011
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Assessment Conclusions
" U.S. Protective Action decisions remain
conservative through all scenarios
- Tokyo is not seriously threatened

* Unknown Ocean impacts
* Active radiation releases ongoing
* Accident conditions static but fragile
* Mitigating features temporary and highly
unconventional
4/15/2011
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Assessment of Conditions
"
*
*
"
"
"
"
*

Fuel Damage estimates: U-1 70%; U-2 30%; U-3 25% (est.)
Reliance on steam cooling for reactors
Time to react on a loss of injection is short - less than 10
hours for Unit 1
Current situation results in a 1-10 to 1-100 probability of
future energetic release
Probability driven by seismic events without diversity or
redundancy of injection system
Can get 1-100,000 probability with training & preplanning
of fire equipment and diverse & redundant injection system
Containment flooding remains primary suggestion especially for Units 1 & 3
Flooding reduces consequences by one-to-two orders of
magnitude

4/15/2011
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Next Steps
" Steam cooling assessment recommends more
actions to mitigate additional events
-

Diversity and redundancy in feeding system
Automation of Giraffes and feeding systems
Additional feeding system injection points
Additional venting system

* Stability requires more actions
- Completing actions to Phase 1 and Phase 2 stability
e For example
4/15/2011
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decay heat removal system
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