
Khanna, Meena

From:
Sent:
To:
Subject:
Attachments:

Hoang, Dan N V.,
Monday, March 14, 2011 2:47 PM
Khanna, Meena
RE: Japanese Earthquake Questions
seismic questions for structural and electrical engineers.docx

Meena,

Here is mine input.

Thanks,

Dan

From: Khanna, Meena
Sent: Monday, March 14, 2011 12:51 PM
To: Hoang, Dan
Subject: FW: Japanese Earthquake Questions
Importance: High
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From: Hiland, Patrick
Sent: Monday, March 14, 2011 12:29 PM
To: Khanna, Meena; Wilson, George; Murphy, Martin; Mathew, Roy
Cc: Manoly, Kamal
Subject: FW: Japanese Earthquake Questions
Importance: High

All, please look at the attached and let me know which ones you have staff to answer. I'd like to at least get back early
this afternoon on whether or not we will answer the question. Yes, I know we have CR meeting between 1:30 and 2:30.

From: Kammerer, Annie
Sent: Monday, March 14, 2011 12:20 PM
To: Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer; Caseý Michael; Skeen, David; Munson,
Clifford; Ake, Jon
Subject: RE: Japanese Earthquake Questions

Pat,

I currently have about 17 pages of questions that we should have pulled together in a pretty useful form later
today.

Attached, please see a list of unanswered engineering type questions that I pulled from the larger Q&A
document. If you can get your guys working on these it would be very helpful. I am hoping to publish a version
at about 4 or 5 today. so, if I can get something on these by perhaps 3 or 4, that would be great. Otherwise,
we will note that we are working on it. J

FYI, Jon Ake and Cliff Munson are working on a separate set of the seismic questions.
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Also, I don't have any questions on Seismic PRA, which is a hot topic with industry lately (as evidenced by the
recent letter from NEI asserting that SPRA is too undeveloped). I have asked Nilesh to develop some Q&As
that we may see coming from industry to us as a result of all of this. Those are not likely to make it into the
version I want to get out today, but we can add later.

Annie

From: Hiland, Patrick .Y))ý_
Sent: Monday, March 14, 2011 11:05 AM
To: Kammerer, Annie
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer; Case, Michael; Skeen, David
Subject: RE: Japanese Earthquake Questions

NRR/DE has Kamal (seismic structures) to review specific questions. I also have several very experienced structural
design engineers on staff (George Thomas & Farhead Farzam) If electrical, I have qualified staff and George Wilson that
can help.

From: Kammerer, Annie
Sent: Monday, March 14, 2011 10:49 AM
To: Case, Michael; Skeen, David; Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer
Subject: RE: Japanese Earthquake Questions

I have compiled a set of questions from all available sources, which I think are pretty complete. I am organizing
them now and I have cliff and jon helping me with some of the answers. I've pulled form the questions we got a
kashiwazaki, the questions we have that have come in, the GI-199 com plan, the DCNPP com plan, and other
places.

I do have a request from RIV to pull a Q&A list for SONGS. If I brainstorm a list can I get help with answers?

What kind of experts do you have?

From: Case, Michael I( L5
Sent: Monday, March 14, 2011 7:51 AM
To: Skeen, David; Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Kammerer, Annie; Hogan,. Rosemary; Sheron, Brian; Uhle, Jennifer
Subject: Japanese Earthquake Questions

Hi guys. I don't know where we stand on the seismic related questions after Sunday's day shift activities (I
assume Annie was able to continue). Nevertheless, I have access to some more experts here this morning. If
there are residual activities, just let me know and we'll get them working.
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Guidance: please answer the question in two parts (1) a "public response" that is high level and
in layman's terms and (2) additional technical or sensitive information that in-house staff should
know.

Questions:

How do we know that the equipment in plants is safe in earthquakes?

Public response: ADD
Additional, technical, non-public information:
Plants were (at least) design in according to SRP 3.7.2 (Seismic System Analysis),
(EMCB)

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

Japan?

Public response: ADD
Additional, technical, non-public information:
After the Seismic Instrumentation trigger was trigged, operator then review the graphs (X, Y,

and Z directions, operator will shut-down the plant if it shown higher than the plant's design
(average: 0.1g). The responsible design engineer (one of them have to be registered PE)
perform a plant walk-down to verify the plant equipments, system supports, etc, an
evaluation with the PE stamp may be required before the plant being put it back on line.
(EMCB).

Are US plants susceptible to the same kind of loss of power as happened in Japan?

Public response: ADD
Additional, technical, non-public information:
It might with non-reliable EDG, SBO (Non-reliable source [NRR until it reached to the First
breaker)
(EEEB)
How do we know that the EDFs in Diablo Canyon and SONGS will not fail to operate

like in Japan?
Public response: ADD
Additional, technical, non-public information:
It does depending on their Probability to be failed when start (unavailable)?
(EEEB)

Is the earthquake safety of US Plants Periodically reviewed?

Public response: ADD
Additional, technical, non-public information: ADD

Is all equipment at the plant vulnerable to tsunami?



Public response: ADD
Additional, technical, non-public information: ADD

What protection measures do plants have against tsunami?

Public response: ADD
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

What is the design level flooding for DNCPP and SONGS? Can a tsunami be larger?

Public response: ADD
Additional, technical, non-public information:
Yes - West coast
Not consider: East coast
(EMCB)

Are nuclear building built to withstand earthquakes? What about tsunami?

Public response: ADD
Additional, technical, non-public information:
Yes - West coast
Not consider: East coast
(EMCB)

Are aftershocks considered in the design of equipment at the plants? Are aftershocks

considered in design of the structure?

Public response:
Yes

Additional, technical, non-public information:
Yes
(EMCB)

Why do we have confidence that US nuclear power plants are adequately designed for

earthauakes and tsunamis?

Public response: ADD



Additional, technical, non-public information:
Plants were (at least) design in according to SRP 3.7.2 (Seismic System Analysis),
(EMCB)

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
Additional, technical, non-public information:
Good question, we may need more funding and FTE
(EMCB)

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

Are there any special issues associated with seismic design at the plants? For example,
Diablo Canyon has special requirements. Anyone else?

Public response: ADD
Additional, technical, non-public information: ADD

Does GI-199 consider tsunami?

Public response: ADD
Additional, technical, non-public information:

Kamal



Hiland, Patrick

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

Importance:

Hiland, Patrick (\ ý(
Monday, March 14, 2011 3:48 PM
Kammerer, Annie
Thomas, Eric
RE: Japanese Earthquake Questions
Seismic DE structural and electrical engineer.dft.docx

High

Annie, attached are DE's initial response to some of your proposed questions.

Eric, I believe NRR/DORL can add value.
(bh~

From: Kammerer, Annie QJ•i
Sent: Monday, March 14, 2011 12:20 PM
To: Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer; Case, Michael; Skeen, David; Munson,
Clifford; Ake, Jon
Subject: RE: Japanese Earthquake Questions

Pat,

I currently have about 17 pages of questions that we should have pulled together in a pretty useful form later
today.

Attached, please see a list of unanswered engineering type questions that I pulled from the larger Q&A
document. If you can get your guys working on these it would be very helpful. I am hoping to publish a version
at about 4 or 5 today. So, if I can get something on these by perhaps 3 or 4, that would be great. Otherwise,
we will note that we are working on it.

FYI, Jon Ake and Cliff Munson are working on a separate set of the seismic questions.

Also, I don't have any questions on Seismic PRA, which is a hot topic with industry lately (as evidenced by the
recent letter from NEI asserting that SPRA is too undeveloped). I have asked Nilesh to develop some Q&As
that we may see coming from industry to us as a result of all of this. Those are not likely to make it into the
version I want to get out today, but we can add later.

Annie

From: Hiland, Patrick
Sent: Monday, March 14, 2011 11:05 AM (0 _
To: Kammerer, Annie
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer; Case, Michael; Skeen, David
Subject: RE: Japanese Earthquake Questions

NRR/DE has Kamal (seismic structures) to review specific questions. I also have several very experienced structural
design engineers on staff (George Thomas & Farhead Farzam) If electrical, I have qualified staff and George Wilson that

can help.

From: Kammerer, Annie -
Sent: Monday, March 14, 2011 10:49 AM
To: Case, Michael; Skeen, David; Hiland, Patrick
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Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer
Subject: RE: Japanese Earthquake Questions

I have compiled a set of questions from all available sources, which I think are pretty complete. I am organizing
them now and I have cliff and jon helping me with some of the answers. I've pulled form the questions we got a
kashiwazaki, the questions we have that have come in, the GI-199 com plan, the DCNPP com plan, and other
places.

I do have a request from RIV to pull a Q&A list for SONGS. If I brainstorm a list can I get help with answers?

What kind of experts do you have?

From: Case, Michael
-Sent: Monday, March 14,20 11 7:51 AM
To: Skeen, David; Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Kammerer, Annie; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer
Subject: Japanese Earthquake Questions

Hi guys. I don't know where we stand on the seismic related questions after Sunday's day shift activities (I
assume Annie was able to continue). Nevertheless, I have access to some more experts here this morning. If
there are residual activities, just let me know and we'll get them working.
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+Guidance: please answer the question in two parts (1) a "public response" that is high level
and in layman's terms and (2) additional technical or sensitive information that in-house staff
should know.

Questions:

How do we know that the equipment in plants is safe in earthquakes?

Public response: All equipment important to safety (required to safely shutdown a nuclear
power plant) is qualified to withstand earthquakes in accordance with plants' licensing basis
and NRC regulations.
Additional, technical, non-public information: 10 CFR 50, Appendix A, General Design Criterion
2 and 4, 10 Part 100, and Appendix S.
Guidance: Regulatory Guides 1.100, IEEE 344 and ASME QME-I

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 plants susceptible to the same kind of loss of power as happened in Japan?

Public response: Yes. 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 to degrade the offsite power source to a plant.

The onsite Emergency Diesel Generators need fuel oil stored in tanks that are normally buried
underground. These tanks and associated pumps/piping require protection from the elements.

Above ground tanks have tornado/missile protection.

In case both offsite and onsite power supplies fail, NRC has required all licensee to evaluate for

a loss of allAC 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 EDGs in Diablo Canyon and SONGS will not fail to operate
like in Japan?

Public response: EDGs are installed in a seismically qualified structure. Even if these EDGs fail,
plants can safely shutdown using station blackout power source iaw 10 CFR 50.63.

Additional, technical, non-public information: ADD

Is the earthquake safety of US plants periodically reviewed?

Public response: Yes, during focused design inspections and through Generic Issues Resolution
Program such as GI-199.

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

What protection measures do plants have against tsunami?

Public response: See above response.
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

What is the design level flooding for DNCPP and SONGS? Can a tsunami be larger?

Public response: ADD
Additional, technical, non-public information: ADD

Are nuclear building built to withstand earthquakes? What about tsunami?



Public response: Yes. See above response
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: Yes. See above response.
Additional, technical, non-public information: ADD

Why do we have confidence that US nuclear power plants are adequately designed for

earthquakes and tsunamis?

Public response: See above response.

Additional, technical, non-public information: ADD

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: See above response.
Additional, technical, non-public information: To be reviewed part of GI-199

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

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

Does GI-199 consider tsunami?

Public response: ADD
Additional, technical, non-public information: ADD
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From: Hiland. Patrick
To: Kammerer. Annie \ Z'J
Cc: Thomas, Eric

Bcc: Khanna. Meena; Wilson. George; Mathew, Roy; Murohvy Martin; Manolv. Kamal

Subject: RE: Japanese Earthquake Questions

Date: Monday, March 14, 2011 3:47:00 PM

Attachments: Seismic DE structural and electrical enaineer dft.docx

Importance: High

Annie, attached are DE's initial response to some of your proposed questions.

Eric, I believe NRR/DORL can add value.

From: Kammerer, Annie -)
Sent: Monday, March 14, 2011 12* PM
To: Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer; Case, Michael;
Skeen, David; Munson, Clifford; Ake, Jon
Subject: RE: Japanese Earthquake Questions

Pat,

I currently have about 17 pages of questions that we should have pulled together in a
pretty useful form later today.

Attached, please see a list of unanswered engineering type questions that I pulled from
the larger Q&A document. If you can get your guys working on these it would be very
helpful. I am hoping to publish a version at about 4 or 5 today. So, if I can get something
on these by perhaps 3 or 4, that would be great. Otherwise, we will note that we are
working on it.

FYI, Jon Ake and Cliff Munson are working on a separate set of the seismic questions.

Also, I don't have any questions on Seismic PRA, which is a hot topic with industry lately
(as evidenced by the recent letter from NEI asserting that SPRA is too undeveloped). I
have asked Nilesh to develop some Q&As that we may see coming from industry to us as
a result of all of this. Those are not likely to make it into the version I want to get out today,
but we can add later.

Annie

From: Hiland, Patrick \ X.
Sent: Monday, March 14, 2011 11:05 AM
To: Kammerer, Annie
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer; Case, Michael;
Skeen, David
Subject: RE: Japanese Earthquake Questions

NRR/DE has Kamal (seismic structures) to review specific questions. I also have several very

experienced structural design engineers on staff (George Thomas & Farhead Farzam) If electrical, I

have qualified staff and George Wilson that can help.



From: Kammerer, Annie 1{ _
Sent: Monday, March 14, 2011 10:49 AM
To: Case, Michael; Skeen, David; Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer
Subject: RE: Japanese Earthquake Questions

I have compiled a set of questions from all available sources, which I think are pretty

complete. I am organizing them now and I have cliff and jon helping me with some of the

answers. I've pulled form the questions we got a kashiwazaki, the questions we have that
have come in, the GI-199 com plan, the DCNPP com plan, and other places.

I do have a request from RIV to pull a Q&A list for SONGS. If I brainstorm a list can I get
help with answers?

What kind of experts do you have?

From: Case, Michael \Q ' •,)
Sent: Monday, March 14, 2011 7:51 AM
To: Skeen, David; Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Kammerer, Annie; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer
Subject: Japanese Earthquake Questions

Hi guys. I don't know where we stand on the seismic related questions after Sunday's day
shift activities (I assume Annie was able to continue). Nevertheless, I have access to

some more experts here this morning. If there are residual activities, just let me know and
we'll get them working.



+Guidance: please answer the question in two parts (1) a "public response" that is high level
and in layman's terms and (2) additional technical or sensitive information that in-house staff
should know.

Questions:

How do we know that the equipment in plants is safe in earthquakes?

Public response: All equipment important to safety (required to safely shutdown a nuclear
power plant) is qualified to withstand earthquakes in accordance with plants' licensing basis
and NRC regulations.
Additional, technical, non-public information: 10 CFR 50, Appendix A, General Design Criterion
2 and 4, 10 Part 100, and Appendix S.
Guidance: Regulatory Guides 1.100, IEEE 344 and ASME QME-I

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 plants susceptible to the same kind of loss of power as happened in Japan?

Public response: Yes. 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 to degrade the offsite power source to a plant.

The onsite Emergency Diesel Generators need fuel oil stored in tanks that are normally buried
underground. These tanks and associated pumps/piping require protection from the elements.
Above ground tanks have tornado/missile protection.

In case both offsite and onsite power supplies fail, NRC has required all licensee to evaluate for
a loss of all AC power (station blackout) scenario and implement coping measures to safely
shutdown the plant 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 EDGs in Diablo Canyon and SONGS will not fail to operate
like in Japan?

Public response: EDGs are installed in a seismically qualified structure. Even if these EDGs fail,
plants can safely shutdown using station blackout power source iaw 10 CFR 50.63.

Additional, technical, non-public information: ADD

Is the earthquake safety of US plants periodically reviewed?

Public response: Yes, during focused design inspections and through Generic Issues Resolution
Program such as GI-199.

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

What protection measures do plants have against tsunami?

Public response: See above response.
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

What is the design level flooding for DNCPP and SONGS? Can a tsunami be larger?

Public response: ADD
Additional, technical, non-public information: ADD

Are nuclear building built to withstand earthquakes? What about tsunami?



Public response: Yes. See above response
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: Yes. See above response.
Additional, technical, non-public information: ADD

Why do we have confidence that US nuclear power plants are adequately designed for
earthquakes and tsunamis?

Public response: See above response.

Additional, technical, non-public information: ADD

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: See above response.
Additional, technical, non-public information: To be reviewed part of GI-199

What would be the results of a tsunami generated off the coast of a US Wlant? (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

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

Does GI-199 consider tsunami?

Public response: ADD
Additional, technical, non-public information: ADD



From:

To:

Cc:
Subject:
Date:

Attachments:

Mathew, Roy '(
Hiland, Patrick

Manolv. Kamal; Khanna. Meena; Wilson, George; Murmhy. Martin

RE: Japanese Earthquake Questions

Monday, March 14, 2011 2:45:58 PM

seismic ouestions for structural and electrical enoineers.docx

See attached.

Meena/Kamal: please add more from a civil/structural perspective.

From: Hiland, Patrick
Sent: Monday, March 14, 2011 12:29 PM
To: Khanna, Meena; Wilson, George; Murphy, Martin; Mathew, Roy
Cc: Manoly, Kamal
Subject: FW: Japanese Earthquake Questions
Importance: High

All, please look at the attached and let me know which ones you have staff to answer. I'd like to at
least get back early this afternoon on whether or not we will answer the question. Yes, I know we

have CR meeting between 1:30 and 2:30.

From: Kammerer, Annie
Sent: Monday, March 14, 20i11-:20 PM
To: Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer; Case, Michael;
Skeen, David; Munson, Clifford; Ake, Jon
Subject: RE: Japanese Earthquake Questions

Pat,

I currently have about 17 pages of questions that we should have pulled together in a

pretty useful form later today.

Attached, please see a list of unanswered engineering type questions that I pulled from
the larger Q&A document. If you can get your guys working on these it would be very

helpful. I am hoping to publish a version at about 4 or 5 today. So, if I can get something
on these by perhaps 3 or 4, that would be great. Otherwise, we will note that we are
working on it.

FYI, Jon Ake and Cliff Munson are working on a separate set of the seismic questions.

Also, I don't have any questions on Seismic PRA, which is a hot topic with industry lately
(as evidenced by the recent letter from NEI asserting that SPRA is too undeveloped). I

have asked Nilesh to develop some Q&As that we may see coming from industry to us as
a result of all of this. Those are not likely to make it into the version I want to get out today,
but we can add later.

Annie

From: Hiland, Patrick
I', ý1ý L



Sent: Monday, March 14, 2011 11:05 AM
To: Kammerer, Annie
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer; Case, Michael;
Skeen, David
Subject: RE: Japanese Earthquake Questions

NRR/DE has Kamal (seismic structures) to review specific questions. I also have several very

experienced structural design engineers on staff (George Thomas & Farhead Farzam) If electrical, I

have qualified staff and George Wilson that can help.

From: Kammerer, Annie \
Sent: Monday, March 14, 20 1510:49 AM
To: Case, Michael; Skeen, David; Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Hogan, Rosemary; Sheron, Brian; Uhle, Jennifer
Subject: RE: Japanese Earthquake Questions

I have compiled a set of questions from all available sources, which I think are pretty
complete. I am organizing them now and I have cliff and jon helping me with some of the
answers. I've pulled form the questions we got a kashiwazaki, the questions we have that
have come in, the GI-199 com plan, the DCNPP com plan, and other places.

I do have a request from RIV to pull a Q&A list for SONGS. If I brainstorm a list can I get

help with answers?

What kind of experts do you have?

From: Case, Michael t. -I
Sent: Monday, March '1,11 7:51 AM
To: Skeen, David; Hiland, Patrick
Cc: Murphy, Andrew; Pires, Jose; Kammerer, Annie; Hogan,. Rosemary; Sheron, Brian; Uhle, Jennifer
Subject: Japanese Earthquake Questions

Hi guys. I don't know where we stand on the seismic related questions after Sunday's day
shift activities (I assume Annie was able to continue). Nevertheless, I have access to
some more experts here this morning. If there are residual activities, just let me know and
we'll get them working.



+Guidance: please answer the question in two parts (1) a "public response" that is high level
and in layman's terms and (2) additional technical or sensitive information that in-house staff
should know.

Questions:

How do we know that the equipment in plants is safe in earthquakes?

Public response: All equipment important to safety (required to safely shutdown a nuclear
power plant) is qualified to withstand earthquakes in accordance with plants' licensing basis
and NRC regulations.
Additional, technical, non-public information: 10 CFR 50, Appendix A, General Design Criterion
2 and 4, 10 Part 100, and Appendix S.
Guidance: Regulatory Guides 1.100, IEEE 344 and ASME QME-I

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

Japa n?

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 plants susceptible to the same kind of loss of power as happened in Japan?

Public response: Yes. 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 to degrade the offsite power source to a plant.

The onsite Emergency Diesel Generators need fuel oil stored in tanks that are normally buried
underground. These tanks and associated pumps/piping require protection from the elements.
Above ground tanks have tornado/missile protection.

In case both offsite and onsite power supplies fail, NRC has required all licensee to evaluate for
a loss of all AC power (station blackout) scenario and implement coping measures to safely
shutdown the plant 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.



I *

How do we know that the EDGs in Diablo Canyon and SONGS will not fail to operate
like in Japan?

Public response: EDGs are installed in a seismically qualified structure. Even if these EDGs fail,
plants can safely shutdown using station blackout power source iaw 10 CFR 50.63.

Additional, technical, non-public information: ADD

Is the earthquake safety of US plants periodically reviewed?

Public response: Yes, during focused design inspections and through Generic Issues Resolution
Program such as GI-199.

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

What protection measures do plants have against tsunami?

Public response: See above response.
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

What is the design level flooding for DNCPP and SONGS? Can a tsunami be larger?

Public response: ADD
Additional, technical, non-public information: ADD

Are nuclear building built to withstand earthquakes? What about tsunami?
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Public response: Yes. See above response
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: Yes. See above response.
Additional, technical, non-public information: ADD

Why do we have confidence that US nuclear power plants are adequately designed for

earthquakes and tsunamis?

Public response: See above response.

Additional, technical, non-public information: ADD

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: See above response.
Additional, technical, non-public information: To be reviewed part of GI-199

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

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

Does GI-199 consider tsunami?

Public response: ADD
Additional, technical, non-public information: ADD
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From: Manolv. Kamal
To: Sigmon. Rebecca

Cc: Thomas, Eric; Stone. Rebecca; Meighan. Sean; RSTO1 Hoc; Hiland, Patrick; Skeen. David

Subject: RE: FAQ Related to Events Occurring in Japan
Date: Tuesday, March 15, 2011 4:12:48 PM

Attachments: Seismic Ouestions for incident response center 3-15-11 3am,pdf

Rebecca,
Are you aware of the attached file that was prepared based on input from multiple sources for
responding to many of the questions floating around.
Kamal

-Original Message -----
From: Sigmon, Rebecca , \\
Sent: Tuesday, March 15, 2011 3:01 PM
To: RST01 Hoc
Cc: Thomas, Eric; Stone, Rebecca; Meighan, Sean; Manoly, Kamal
Subject: RE: FAQ Related to Events Occuring in Japan

FYI, Rebecca Stone indicated that she would look into this tomorrow morning when she gets to the Ops
Center, but this is the list of questions NRR is trying to answer.

Thanks,

Rebecca Sigmon
Reactor Systems Engineer
NRR/DIRS/IOEB
Operating Experience Branch
(301) 415-4018
Rebecca.Sigmon@nrc.gov

From: Meighan, Sean
Sent: Tuesday, March 15, 2011 2:29 PM
To: Stone, Rebecca; Sigmon, Rebecca
Cc: Thomas, Eric
Subject: FAQ Related to Events Occuring in Japan

All:

NRR has been tasked with coordinating answer to questions on the events in Japan. Can you let me
know:

1) Which of the questions the Ops Center has answers already prepared?

2) Which of the questions can the Ops Center answer?

Questions related to event in Japan:
Could this happen at [X plant]?
What is the sequence of events at the Japanese reactors?
What is the magnitude of the release at the Japanese facility? (There are conflicting reports in the
press.) (ie, offsite dose rates)
Who are the Federal Contacts (for the state) to get information on what DOE & EPA are doing?
When will the plume hit the US?
What are the environmental consequences to the US?
What dose rates do we expect to see in the US?
How do the Japanese reactor designs compare to the US reactor designs of similar vintage?
When the states receive questions from the public / media that the NRC would be better to answer,



where should they direct these calls?
What is the NRC doing to correct misinformation in the public / media?

Hypothetical questions related to US plants:
What would the effect be on [plant X] if a 9.0 earthquake hit?
What would the effect be on [plant X] if a subsequent tsunami hit?
Why is Indian Point safe if there is a fault line underneath it?

Very Respectfully
Sean Meighan
(Acting) NRR Office TA
415-1020



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

forwarded from NRC staff, GI-199 communications plan, Diablo Canyon communications plan, the NEI

website,, lists of questions that followed the 2007 earthquake that shut down the Kashiwazaki-Kariwa

plant, and others. Currently it is in rough draft shape and should not be distributed beyond 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 to which 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
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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 lX10-4.
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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/doc-
collections/cfr/partlOO/partlOO-appa.html).

Additional, technical, non-public information: See discussion at end of GI-199 section for
discussion of safety margin and design basis.
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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

earthauakes and tsunamis?

Public response: ADD

Additional, technical, non-public information: ADD

Can this happen here i.e. an earthquake that sifnificantly damages a nuclear power
plant? Are the Javanese 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 just 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 Wlant 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 Design Criterion 2 and 4, 10 Part 100, and Appendix S.
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0 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 plants 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 to degrade the offsite power source to a plant.

The onsite Emergency Diesel Generators need fuel oil stored in tanks that are normally buried

underground. These tanks and associated pumps/piping require protection from the elements.

Above ground tanks have tornado/missile protection.

In case both offsite and onsite power supplies fail, NRC has required all licensee to evaluate for a loss of

all AC power (station blackout) scenario and implement coping measures to safely shutdown the plant

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 if these 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 things like breakwaters?

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 (in terms of peak ground
acceleration) are similar to the Ss shaking levels, although the causative earthquakes are
different. Thus the design basis was exceeded, but the review level may not have been.

Table: Original Design Basis Ground Motions (S2) and New Review Level Ground Motions (Ss)
Used for Review of Japanese Plants

Plant sites Contributing earthquakes New DBGM 5, Original DBGMVS2

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 S1 and S, ground motions and how are they determined?

Public response: Japanese nuclear power plants are designed to withstand specified
earthquake ground motions, previously specified as S, and S2, but now simply Ss. The design
basis earthquake ground motion 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 S, 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 at common 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 (GI-
199) and as part of the Individual Plant Evaluation of External Events program (IPEEE) that was
conducted in response to Generic Letter 88-20 Supplement 4.

Additional, technical, non-public information: 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 GI-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 G1-199
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/GI-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 10 CFR Part 100, Appendix A, "Seismic and

Geologic Siting Criteria for Nuclear Power Plants" (http://www.nrc.gov/reading-rm/doc-

collections/cfr/partl00/partl00-appa.html).

Additional, technical, non-public information: See discussion at end of GI-199 section for

discussion of safety margin and design basis.

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 (GI-199) Safety/Risk Assessment is limited to

all plants in the Central and Eastern United States. Although plants at the Columbia, Diablo

Canyon, Palo Verde, and San Onofre sites are not included in the GI-199 Safety/Risk

Assessment, the Information Notice on GI-199 is addressed to all operating power plants in the

U.S. (as well as all independent spent fuel storage installation licensees). The staff will also

consider inclusion of operating reactors in the Western U.S. in its future generic communication

information requests.

Additional, technical, non-public information: The staff is currently developing specific

information needs to be included in a Generic Letter to licensees in the CEUS.

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 withstand

anticipated earthquakes with substantial design margins, as confirmed by the results of the

Individual Plant Examination of External Events program; (2) the probability of exceeding the

safe shutdown earthquake ground motion may have increased at some sites, but only by a

relatively small amount; and (3) the Safety/Risk Assessment Stage results indicate that the

probabilities of seismic core damage are lower than the guidelines for taking immediate action.

Even though the staff has determined that existing plants remain safe, the Generic Issues

Program criteria (Management Directive 6.4) direct staff to continue their analysis to determine

whether any cost-justified plant improvements can be identified to make plants enhance plant

safety.

Additional, technical, non-public information : The Safety/Risk Assessment results confirm

that plants are safe. The relevant risk criterion for GI-199 is total core damage frequency (CDF).

The threshold for taking immediate regulatory action (found in NRR Office Instruction LIC-504,

see below) is a total CDF greater than or on the order of 10-3 (0.001) per year. For GI-199, the

staff calculated seismic CDFs of 10-4 (0.0001) per year and below for nuclear power plants

operating in the Central and Eastern U.S. (CEUS) (based on the new U.S. Geological Survey

seismic hazard curves). The CDF from internal events (estimated using the staff-developed

Standardized Plant Analysis of Risk models) and fires (as reported by licensees during the IPEEE
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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. ML1 00541776 [not publically

available]). In addition to deterministic criteria, LIC-504 contains risk criteria for determining

when an emergent issue requires regulatory action to place or maintain a plant in a safe

condition.

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.

M L052360044).

Additional, technical, non-public information: See additional discussion of terms below.

What do the following terms mean?

" Annual exceedance frequency
" Core damage frequency
" Design basis earthquake or safe shutdown earthquake
" Ground acceleration
" High confidence of low probability of failure capacity
* Large early release frequency
" Seismic hazard
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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 if released. Seismic core damage frequency refers to the component of
total CDF that is due to seismic events.

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

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

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

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

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

PLANT ANSWER -- - Relicensing does not evaluate the potential change to seismic siting of a
plant. If there is a seismic design concern, it would be addressed for the plant as it is currently
operating.

Is possible to have a tsunami at songs that is capable of damaging the plant?

The San Onofre Units 2 and 3 plant grade is elevation +30.0 feet mllw. The controlling tsunami
for San Onofre occurring during simultaneous high tide and storm surge produces a maximum
runup to elevation +15.6 feet mllw at the Unit 2 and 3 seawall. When storm waves are
superimposed, the predicted maximum runup is to elevation +27 mllw. Tsunami protection for
the SONGS site is provided by a reinforced concrete seawall constructed to elevation +30.0
mllw. A tsunami greater than this height would be extremely unlikely.

Does SONGS have an emergency plan for tsunami?

The SONGS emergency plan does initiate the emergency response organization and results in
declaration of emergency conditions via their EALs. The facility would then make protective
action recommendations to the Governor, who would then decide on what protective actions
would be ordered for the residents around SONGS.

Has evacuation planning at SONGS considered tsunami?

These considerations would be contained in the State and local (City, County) emergency
plans, which are reviewed by FEMA. FEMA then certifies to the NRC that they have
"reasonable assurance" that the off-site facilities can support operation of SONGS in an
emergency.

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?

Good question...

Will this be reviewed in light of the Japan quake.

Probably.

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 equipment is equipment that is essential to the safe shutdown and isolation
of the reactor or whose failure or damage could result in significant release of radioactive
material. All Seismic Category I equipment at SONGS is designed to function following a DBE
with ground acceleration of 0.67g.

The operating basis earthquake (1/2 of the DBE) is characterized by maximum ground shaking
of 0.33g. Historically, even this level of ground shaking has not been observed at the site.
Based on expert analysis, the average recurrence interval for 0.33g ground shaking at the San
Onofre site would be in excess of 1000 years and, thus, the probability of occurrence in the 40-
year design life of the plant would be less than 1 in 25. The frequency of the DBE would be
much more infrequent, and very unlikely to occur during the life of the plant. Even if an
earthquake resulted in greater than the DBE movement/acceleration at SONGS, the
containment structure would ultimately protect the public from harmful radiation release, in the
event significant damage occurred to Seismic category 1 equipment.

Are there any faults nearby SONGS that could generate a significant tsunami?

Current expert evaluations estimate a magnitude 7 earthquake about 4 miles from SONGS.
This is significantly less than the Japan quake, and SONGS has been designed to withstand
this size earthquake without incident. Should discuss the different tectonic nature (not a
subduction zone like Japan)?

What magnitude or shaking level is SONGS designed to withstand? How likely is an

earthquake of that magnitude for the SONGS site?
The design basis earthquake (DBE) is defined as that earthquake producing the maximum
vibratory ground motion that the nuclear power generating station is designed to withstand
without functional impairment of those features necessary to shut down the reactor, maintain the
station in a safe condition, and prevent undue risk to the health and safety of the public. The
DBE for SONGS was assessed during the construction permit phase of the project. The DBE is
postulated to occur near the site (5 miles), and the ground accelerations are postulated to be
quite high (0.67g), when compared to other nuclear plant sites in the U.S (0.25g or less is
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typical for plants in the eastern U.S.). Based on the unique seismic characteristics of the
SONGS site, the site tends to amplify long-period motions, and to attenuate short-period
motions. These site-specific characteristics were accounted for in the SONGS site-specific
seismic analyses.

Could SONGS withstand an earthquake of the magnitude of the Japanese earthquake?

We do not have current information on the ground motion at the Japanese reactors. SONGS
was designed for approximately a 7.0 magnitude earthquake 4 miles away. The Japanese
earthquake was much larger (8.9), but was also almost 9 miles away. The local ground motion
at a particular plant is significantly affected by the local soil and bedrock conditions. SONGS
was designed (,67g) to withstand approximately 2.5 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 evacuation plans formally every 2 years during a biennial emergency
preparedness exercise. NRC evaluates on-site evacuation plans during the same exercise.
Population studies are formally done every 10 years, and evacuation time estimates are re-
evaluated at that time. FEMA reviews these evacuation plans, and will conclude their
acceptability through a finding of "reasonable assurance" that the off-site facilities and
infrastructure is capable of protecting public health and safety in the event of an emergency at
SONGS. The next such exercise is planned for April 12, 2011.

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
preparedness exercise. NRC evaluates on-site evacuation plans during the same exercise.
Population studies are formally done every 10 years, and evacuation time estimates are re-
evaluated at that time. FEMA reviews these evacuation plans, and will conclude their
acceptability through a finding of "reasonable assurance" that the off-site facilities and
infrastructure is capable of protecting public health and safety in the event of an emergency at
DCNPP.
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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 bia one was really
coming? Crying wolf all the time doesn't instill a lot of confidence.

The 6 foot wave was predicted many hours before and arrived at the time it was predicted.
Federal officials to accurately predicted the tsunami arrival time and size; allowing local official
to take appropriate measures as they saw necessary to warn and protect the public. It should
be understood that even a 6 foot tsunami is very dangerous. Tsunami have far more energy
and power than wind-driven waves.

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)?
HQ answer

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)? HO answer
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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) Damage to buildings, slope failures, intake structure failure, if any
8) Behavior of cranes, cables and conduits
9) Failures of any large pumps and valves, pipe mounted control or valve failure
10) Instances of any relay or vibration sensitive components malfunctioning
11) 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)

12) Were there any systems that changed state?
13) Impact on physical security, and any vulnerabilities identified
14) Were there any impacts on the grid because of the event?
15) Please describe the switchyard performance?
16) 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) What are the primary and secondary voltages of the transformer?
18) What type of transformer - liquid or dry-type (air-cooled)?
19) Who was the manufacturer of the transformer?
20) What are the physical dimensions of the transformer?
21) How are the transformer coils restrained within the cabinet?
22) What is the clearance between transformer energized component and cabinet?
23) 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?

Draft printed 3/15/20113:37 AM Page 26



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 agnitude

Nuclear Plant Maximum Relative Design SSE OBE Soil
By Observed Distance Peak Peak Condition

State/Location Or Inferred Of Seismic Acceleration, g Acceleration,
Intensity Source 2 3 g 4

(MMI Scale)1

New York
Fitzpatrick VI Near 0.15 0.08 Soil
Ginna 1 VIII/IX >60 miles 0.2 0.08 Rock
Indian Point 2, 3 VII Near 0.15 0.1 Rock
Nine Mile Point 1 IX-X >60 miles 0.11 0.06 Rock
Nine Mile Point 2 VI Near 0.15 0.075 Rock

New Jersey
Salem 1,2 VII-VIII Near 0.2 0.1 Deep Soil
Connecticut
Millstone 1,2, 3 VII Near 0.17 0.07 Rock
Vermont
Vermont Yankee VI Near 0.14 0.07 Rock
Ohio
Davis Besse 1 VII Near 0.15 0.08 Rock
Perry 1 VII Near 0.15 0.08 Rock
Georgia
Hatch 1, 2 VII Near 0.15 0.08 Deep Soil
Vogtle 1,2 VII-VIII Near 0.2 0.12 Deep Soil
Tennessee
Seqouyah 1,2 Vill Near 0.18 0.09 Rock
Watts Bar 1 VIII Near 0.18 0.09 Rock
California
San Onofre 2, 3 IX-X Near 0.67 0.34 Soil
Diablo Canyon 1, X-XI Near 0.75 0.20 Rock

2
Florida
Crystal River 3 V Near 0.10 0.05 Rock
St. Lucie 1,2 VI Near 0.10 0.05 Soil
Turkey Point 3, 4 VII Near 0.15 0.05 Rock
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

Plant sites Contributing earthquakes New DBGM

DBGM Ss S2

Tomari Earthquakes undefined specifically 550 Gal 370

Gal

Onagawa Soutei Miyagiken-oki (M8.2) 580 375

Higashidoori Earthquakes undefined specifically 450 375

Fukushima Earthquake near the site (M7.1) 600 370

Tokai Earthquakes undefined specifically 600 380

Hamaoka Assumed Tokai (M8.0), etc. 800 600

Shika Sasanami-oki Fault (M7.6) 600 490

Tsuruga Urazoko-Uchiikemi Fault (M6.9), etc. ->Mera- 800 532

Kareizaki -Kaburagi(M7.8), Shelf

edge+B+Nosaka(M7.7)

Mihama C, Fo-A Fault (M6.9)-4 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

Sendai 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 Shiraki-Niu F.(M6.9), C F.(M6.9)--Shelf 760 408

Type FBR) edge+B+Nosaka(M7.7), Small Damping

Shimokita Deto-Seiho F.(M6.8), Yokohama F.(M6.8) 450 320

Reprocessing F.
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Status of Review of Japanese NPPs to New Earthquake Levels Based on 2006

Guidance

Utility Site (Unit) Type Apr, 2010 Dec.2010

Hokkaido Tomari PWR A A

Onagawa (Uniti) BWR o 0

Tohoku

Higashi-dori BWR A A

Kashiwazaki-Kariwa BWR Unit 6,7 © Unit 1,5,6,7 @

Tokyo Fukushima-Nol BWR Unit 5 (9 Unit 3 K>, 5 @

Fukushima-No2 BWR Unit 4 @ Unit 4,5 @

Chubu Hamaoka BWR A A

Hokuriku Shika (Unit 2) BWR © @

Mihama(Unit 1) PWR A

Kansal Ohi(Unit 3,4) PWR A ©

Takahama (Unit 3,4) PWR A ©

Chugoku Shimane (Unit 1, 2) BWR @ ©

Shikoku Ikata (Unit 3) PWR @ ©

Genkai (Unit 3) PWR @ ©
Kyushu

Sendai (Unit 1) PWR © ©

Japan Tokai-Daini BWR A 0

Atomic
Power Tsuruga BWR/PWR A A

JAEA Monjyu Proto Type FBR @ ©

Japan Nuc.
Fuel

©Rokkasyo Reprocessing 0
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Caponiti, Kathleen

From: Kammerer, Annie
Sent: Wednesday, March 16, 2011 12:18 PM
To: RES Distribution
Cc: Karas, Rebecca
Subject: FW: Calls for answering questions on earthquakes, etc, in support of Japanese event

activities
Attachments: Seismic Questions for Incident Response 3-16-11 3am.pdf

All,

Please read Becky's email below and follow the procedures she laid out to NRO staff.

It is important that we keep the NRC's message consistent and moving through appropriate channels. I have
added the latest version of the seismic Q&As for the convenience of those of you who are getting in-house
questions related to your projects and responsibilities. Currently we are updating this daily with the questions
(and answers) we collect each day.

Thanks,
Annie

From: Karas, Rebecca \Q.jII
Sent: Wednesday, March 16, 2011 12:05 PM
To: NRO_DSER Distribution
Cc: Chokshi, Nilesh; Kammerer, Annie; Munson, Clifford
Subject: Calls for answering questions on earthquakes, etc, in support of Japanese event activities

All,

Based on what just happened, individuals within NRC appear to be either randomly calling
geologists/geophysicists/hydrologists or people they happen to know to answer questions.

For callers who are NRC staff who ask you a question, please direct them to call the Ops Center and ask to be
connected to the RST seismologist (Cliff on day shift, Annie on evening shift). That person will coordinate all
question responses (if Cliff or Annie call you, provide any support they need to help answer these questions).

For callers who are NOT NRC staff (including people from other agencies), please continue to follow the
direction of the EDO here:

THIS IS NOT A DRILL

The Office of Public Affairs is expecting a large volume of calls from media and the general public
regarding the latest statements from the State Department and the NRC regarding the situation in
Japan. ALL CALLS from media or the general public on this topic must be referred to the 301-415-8200
number.

The NRC is coordinating its actions with other Federal agencies as part of the U.S. government response to the events in

Japan. The NRC is examining all available information as part of the effort to analyze the event and understand its
implications both for Japan and the United States. The NRC's Headquarters Operations Center in Rockville, MD has been
stood up since the beginning of the emergency in Japan and is operating on a 24-hour basis.

I



NRC Incident Responders at Headquarters have spoken with the agency's counterpart in Japan and offered the
assistance of U.S. technical experts. NRC representatives with expertise on boiling water nuclear reactors have deployed
to Japan as part of a U.S. International Agency for International Development (USAID) team. USAID is the Federal
government agency primarily responsible for providing assistance to countries recovering from disasters.

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 in
account the most severe natural phenomena historically estimated for the site and surrounding area.

The NRC will not provide information on the status of Japan's nuclear power plants. For the latest information on NRC
actions see the NRC's web site at www.nrc.gov or blog at http://public-blog.nrc-gateway.gov.

Two important reminders:

It is possible that some of us will be requested by colleagues in another country to provide technical advice and
assistance during this emergency. It is essential that all such communications be handled through the NRC Operations
Center. Any assistance to a foreign government or entity must be coordinated through the NRC Operations Center and
the U.S. Department of State (DOS). If you receive such a request, contact the NRC Operations Officer (301-816-5100 or
via the NRC Operator)--immediately2

If you receive information regarding this or any emergency (foreign or domestic) and you are not certain that the NRC's
Incident Response Operations Officer is already aware of that information, you should contact the NRC Operations
Officer (301-816-5100 or via the NRC Operator) and provide that information.

Other Sources of Information:

USAID - www.usaid.gov
US. Department of State - www.state.gov
FEMA - www.fema.gov
White House - www.whitehouse.gov
Nuclear Energy Institute - www.nei.org
International Atomic Energy Agency - www.iaea.org/press

No response to this message is required.

THIS IS NOT A DRILL

Rebecca Karas, Chief
Geosciences and Geotechnical Engineering Branch 1
Division of Site and Environmental Reviews
Office of New Reactors
U.S. Nuclear Regulatory Commission
Phone: 301-415-7533
Fax: 301-415-5397

2
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Heida, Bruce ; /a
From:
Sent:
To:
Subject:
Attachments:

Follow Up Flag:
Flag Status:

Manoly, Kamal P i I
Wednesday, March 16, l:02PM
Ferrante, Fernando Id
FW: Seismic Questions for Incident Response 3-16-11 3pm.docx
Seismic Questions for Incident Response 3-16-11 3pm.docx

Follow up
Flagged

FYI

From: Munson, Clifford
Sent: Wednesday, March 16, 2011 1:36 PM
To: Manoly, Kamal
Subject: Seismic Questions for Incident Response 3-16-11 3pm.docx

cc~
Heida, Bruce 1



ccr-5
From:
To:
Subject:
Date:
Attachments:

Munson. Clifford 06
Taylor, Robert
GI-199 Q&A from Comm Plan
Wednesday, March 16, 2011 1:48:50 PM
Seismic Ouestions for Incident Response 3-16-11 3am.odf

The GI-199 Q&A from the Comm Plan start at about Question#50.

Cliff

ci



From: Kammerer. Annie
To: RES Distribution

Cc: Karas. Rebecca

Subject: FW: Calls for answering questions on earthquakes, etc, in support of Japanese event activities
Date: Wednesday, March 16, 2011 12:18:18 PM

Attachments: Seismic Ouestions for Incident Resoonse 3-16-11 3aniodf

All,

Please read Becky's email below and follow the procedures she laid out to NRO staff.

It is important that we keep the NRC's message consistent and moving through
appropriate channels. I have added the latest version of the seismic Q&As for the
convenience of those of you who are getting in-house questions related to your projects
and responsibilities. Currently we are updating this daily with the questions (and answers)
we collect each day.

Thanks,
Annie

From: Karas, Rebecca KgZ
Sent: Wednesday, March 16, 011 12:05 PM
To: NRO_DSER Distribution
Cc: Chokshi, Nilesh; Kammerer, Annie; Munson, Clifford
Subject: Calls for answering questions on earthquakes, etc, in support of Japanese event activities

All,

Based on what just happened, individuals within NRC appear to be either randomly calling
geologists/geophysicists/hydrologists or people they happen to know to answer questions.

For callers who are NRC staff who ask you a question, please direct them to call the Ops
Center and ask to be connected to the RST seismologist (Cliff on day shift, Annie on
evening shift). That person will coordinate all question responses (if Cliff or Annie call you,
provide any support they need to help answer these questions).

For callers who are NOT NRC staff (including people from other agencies), please
continue to follow the direction of the EDO here:

THIS IS NOT A DRILL

The Office of Public Affairs is expecting a large volume of calls from media and the
general public regarding the latest statements from the State Department and the
NRC regarding the situation in Japan. ALL CALLS from media or the general public
on this topic must be referred to the 301-415-8200 number.

The NRC is coordinating its actions with other Federal agencies as part of the U.S. government
response to the events in Japan. The NRC is examining all available information as part of the
effort to analyze the event and understand its implications both for Japan and the United States.



The NRC's Headquarters Operations Center in Rockville, MD has been stood up since the beginning
of the emergency in Japan and is operating on a 24-hour basis.

NRC Incident Responders at Headquarters have spoken with the agency's counterpart in Japan and

offered the assistance of U.S. technical experts. NRC representatives with expertise on boiling
water nuclear reactors have deployed to Japan as part of a U.S. International Agency for
International Development (USAID) team. USAID is the Federal government agency primarily
responsible for providing assistance to countries recovering from disasters.

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 in account the most severe natural
phenomena historically estimated for the site and surrounding area.

The NRC will not provide information on the status of Japan's nuclear power plants. For the latest
information on NRC actions see the NRC's web site at www.nrc.gov or blog at http://public-

blog.nrc-gateway.gov.

Two important reminders:

fbyouosebe tetsome a requestonat ed by yO•eagues in another country to prI ovide

I y ec eive andrastanc durding this emergency. Itfisessential that aldsuc communicartons
be handledthrough the N RC OprtosCne.Ayassac oafringvrmn rett.
must be coordina~ted through the NRC Operations Center and the U.S. Depa~rtmpentof State (DOS)

Ifyureceive such a request, contact the N~RC OprtosOfficr (301-816-5100 or via the NRC
Operator) immediately.

If you receive information regarding this or any emergency (foreign or domestic) and you are not
certain that the NRC's Incident Response Operations Officer is already aware of that information,
you should contact the NRC Operations Officer (301-816-5100 or via the NRC Operator) and
provide that information.

Other Sources of Information:

USAID - www.usaid.gov

U.S. Department of State - www.state.gov

FEMA - www.fema.gov

White House - www.whitehouse.gov

Nuclear Energy Institute - www.nei.org

International Atomic Energy Agency - www.iaea.org/press

No response to this message is required.

THIS IS NOT A DRILL



Rebecca Karas, Chief

Geosciences and Geotechnical Engineering Branch 1

Division of Site and Environmental Reviews

Office of New Reactors

U.S. Nuclear Regulatory Commission

Phone: 301-415-7533

Fax: 301-415-5397



From: Case, Michael
To: Sheron. Brian; Dean. Bill; Uhle, Jennifer; Richards. Stuart Hogan, Rosemary; Kammerer. Annie; Ake. Jon

Murphy. Andrew
Cc: Weber. Michael; Virgilio, Martin; Les. Eric; GrobeJ ; Lew. David
Subject: RE: NBC deadline question for NRC on seismic hazard estimates
Date: Wednesday, March 16, 2011 8:41:00 AM
Attachments: Seismic OAs 3-16-11 3am version.msa

Good morning Bill. The 3am version of seismic Q&As are attached.

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 Dedman [mailto: Bill.Dedman@msnbc.com]
Sent: Wednesday, March 16, 2011 6:44 AM
To: Manoly, Kamal; Sheron, Brian; Hiland, Patrick; OPA Resoyrce
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.coin/icd42103936/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 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 GI-199 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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Bensi, Michelle

From:
Sent:
To:
Cc:
Subject:

Attachments:

Kammerer, Annie
Wednesday, March 16, 2011 12:18 PM
RES Distribution
Karas, Rebecca
FW: Calls for answering questions on earthquakes, etc, in support of Japanese event
activities
Seismic Questions for Incident Response 3-16-11 3am.pdf

All,

Please read Becky's email below and follow the procedures she laid out to NRO staff.

It is important that we keep the NRC's message consistent and moving through appropriate channels. I have
added the latest version of the seismic Q&As for the convenience of those of you who are getting in-house
questions related to your projects and responsibilities. Currently we are updating this daily with the questions
(and answers) we collect each day.

Thanks,
Annie

From: Karas, Rebecca
Sent: Wednesday, March 16, 2011 12:05 PM
To: NRODSER Distribution
Cc: Chokshi, Nilesh; Kammerer, Annie; Munson, Clifford
Subject: Calls for answering questions on earthquakes, etc, in support of Japanese event activities

All,

Based on what just happened, individuals within NRC appear to be either randomly calling
geologists/geophysicists/hydrologists or people they happen to know to answer questions.

For callers who are NRC staff who ask you a question, please direct them to call the Ops Center and ask to be
connected to the RST seismologist (Cliff on day shift, Annie on evening shift). That person will coordinate all
question responses (if Cliff or Annie call you, provide any support they need to help answer these questions).

For callers who are NOT NRC staff (including people from other agencies), please continue to follow the
direction of the EDO here:

THIS IS NOT A DRILL

The Office of Public Affairs is expecting a large volume of calls from media and the general public
regarding the latest statements from the State Department and the NRC regarding the situation in
Japan. ALL CALLS from media or the general public on this topic must be referred to the 301-415-8200
number.

The NRC is coordinating its actions with other Federal agencies as part of the U.S. government response to the events in
Japan. The NRC is examining all available information as part of the effort to analyze the event and understand its
implications both for Japan and the United States. The NRC's Headquarters Operations Center in Rockville, MD has been
stood up since the beginning of the emergency in Japan and is operating on a 24-hour basis.

1



NRC Incident Responders at Headquarters have spoken with the agency's counterpart in Japan and offered the
assistance of U.S. technical experts. NRC representatives with expertise on boiling water nuclear reactors have deployed
to Japan as part of a U.S. International Agency for International Development (USAID) team. USAID is the Federal
government agency primarily responsible for providing assistance to countries recovering from disasters.

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 in
account the most severe natural phenomena historically estimated for the site and surrounding area.

The NRC will not provide information on the status of Japan's nuclear power plants. For the latest information on NRC
actions see the NRC's web site at www.nrc.gov or blog at http://public-blog.nrc-gateway.gov.

Two important reminders:

ItIis possible that some Of us will be req e te by colleagues in another countrytb provide, technical advice'and
assistance during this emergency. It is essential tha all such commuications be handled through the NRC Operations
Center. Any assistance to a foreign government or entity must be coordinated through the NRC Operations Center and
the U.S. Department of State (DOS). If you receive suth a request, contact the NRC Operations Officer (301-816-5100 or
via the NRC Operator) immediately_

If you receive information regarding this or any emergency (foreign or domestic) and you are not certain that the NRC's
Incident Response Operations Officer is already aware of that information, you should contact the NRC Operations
Officer (301-816-5100 or via the NRC Operator) and provide that information.

Other Sources of Information:

USAID - www.usaid.gov
U.S. Department of State - www.state.gov
FEMA - www.fema.gov
White House - www.whitehouse.gov
Nuclear Energy Institute - www.nei.org
International Atomic Energy Agency - www.iaea.org/press

No response to this message is required.

THIS IS NOT A DRILL

( Rebecca Karas, Chief
Geosciences and Geotechnical-Engineering Branch 1
Division of Site and Environmental Reviews

) Office of New Reactors
U.S. Nuclear Regulatory Commission
Phone: 301-415-7533
Fax: 301-415-5397

2
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Kauffman, John

From: Kammerer, Annie
Sent: Wednesday, March 16, 2011 12:18 PM
To: RES Distribution
Cc: Karas, Rebecca
Subject: FW: Calls for answering questions on earthquakes, etc, in support of Japanese event

activities
Attachments: Seismic Questions for Incident Response 3-16-11 3am.pdf

All,

Please read Becky's email below and follow the procedures she laid out to NRO staff.

It is important that we keep the NRC's message consistent and moving through appropriate channels. I have
added the latest version of the seismic Q&As for the convenience of those of you who are getting in-house
questions related to your projects and responsibilities. Currently we are updating this daily with the questions
(and answers) we collect each day.

Thanks,
Annie

From: Karas, Rebecca N"x.
Sent: Wednesday, March 16, 2011 12:05 PM
To: NRODSER Distribution
Cc: Chokshi, Nilesh; Kammerer, Annie; Munson, Clifford
Subject: Calls for answering questions on earthquakes, etc, in support of Japanese event activities

All,

Based on what just happened, individuals within NRC appear to be either randomly calling
geologists/geophysicists/hydrologists or people they happen to know to answer questions.

For callers who are NRC staff who ask you a question, please direct them to call the Ops Center and ask to be
connected to the RST seismologist (Cliff on day shift, Annie on evening shift). That person will coordinate all
question responses (if Cliff or Annie call you, provide any support they need to help answer these questions).

For callers who are NOT NRC staff (including people from other agencies), please continue to follow the
direction of the EDO here:

THIS IS NOT A DRILL

The Office of Public Affairs is expecting a large volume of calls from media and the general public
regarding the latest statements from the State Department and the NRC regarding the situation in
Japan. ALL CALLS from media or the general public on this topic must be referred to the 301-415-8200
number.

The NRC is coordinating its actions with other Federal agencies as part of the U.S. government response to the events in
Japan. The NRC is examining all available information as part of the effort to analyze the event and understand its
implications both for Japan and the United States. The NRC's Headquarters Operations Center in Rockville, MD has been
stood up since the beginning of the emergency in Japan and is operating on a 24-hour basis.
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NRC Incident Responders at Headquarters have spoken with the agency's counterpart in Japan and offered the

assistance of U.S. technical experts. NRC representatives with expertise on boiling water nuclear reactors have deployed

to Japan as part of a U.S. International Agency for International Development (USAID) team. USAID is the Federal

government agency primarily responsible for providing assistance to countries recovering from disasters.

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 in

account the most severe natural phenomena historically estimated for the site and surrounding area.

The NRC will no.t provide information on the status of Japan's nuclear power plants. For the latest information on NRC
actions see the NRC's web site at www.nrc.gov or blog at http://public-blog.nrc-gatewaV.gov.

Two important reminders:

It is possible that some of us will be requested by colleagues in another country to provide technical advice and

assistance during this emergency., It is essential that all such communications be handled through the NRC Operations
Center. Any assistance to a foreign government or entity must be coordinated through the NRC Operations Center and

the U.S. Department of State (DOS). If you receive such a request, contact the NRC Operations Officer (301-81'6-5100 or,

'via the NRC Operator) immediately1
-!

If you receive information regarding this or any emergency (foreign or domestic) and you are not certain that the NRC's

Incident Response Operations Officer is already aware of that information, you should contact the NRC Operations
Officer (301-816-5100 or via the NRC Operator) and provide that information.

Other Sources of Information:

USAID - www.usaid.gov
U.S. Department of State - www.state.gov

FEMA - www.fema.gov
White House - www.whitehouse.gov
Nuclear Energy Institute - www.nei.org
International Atomic Energy Agency - www.iaea.org/press

No response to this message is required.

THIS IS NOT A DRILL

Rebecca Karas, Chief

Geosciences and Geotechnical Engineering Branch 1
Division of Site and Environmental Reviews
Office of New Reactors
U.S. Nuclear Regulatory Commission
Phone: 301-415-7533
Fax: 301-415-5397

39




